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PBWS

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Sections for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portions of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portions of this report. 
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Introduction & Summary 

Seismic Structural Evaluation & Recommendations   

 

 

Selection of Sites and Buildings for Review 
  

The selection of buildings for review began with the school sites as listed in the AB300 

study prepared by the Division of the State Architect (DSA).  From this list site were 

either added or eliminated by the review team commissioned by the District with more 

specific knowledge of the District’s facilities.  From review this the three sites of 

Miraleste Elementary School (MES) (now known as Miraleste Early Learning Academy, 

Miraleste Intermediate School (MIS), and Palos Verde Peninsula High School (PEN) were 

selected for analysis.  It should be noted that Malaga Cove site was removed from the 

DSA developed list since recent seismic upgrade work was completed and Miraleste 

Elementary School was added to the listed due to its age.  It had not been included on 

the DSA prepared list. 

 

The buildings from each of these site were screened for further review based on age 

and construction type.  These were categorized by the risk factor estimated during the 

initial Tier 1 screening process for the Tier 2 analysis.  Category A contains the buildings 

thought to have the higher need of retrofit work as determined by the initial screening.  

Category B includes the other buildings on the campus the older than 1972 and 

contained structure other than wood framing.  Category C included miscellaneous 

structures not in the original DSA list.  It should be noted that the retrofit work 

recommended after the Tier 2 analysis does necessarily reflect the categorization as 

determined from the Tier 1 screening.  The categories are as follows. 

 

CATEGORY A (considered higher need of analysis from Tier 1 screening) 

• MIS Building B Multipurpose/Food Service 

• PEN Buildings H & S Classroom Wings 

 

CATEGORY B (other buildings from DSA listed campuses with target age and 

construction type) 

• MIS Building A Admin/Library 

• MIS Building C Classroom Wing 

• MIS Building D Classroom Wing 

• MIS Building E Classroom Wing 

• MIS Building F Classroom/Shops 

• MIS Building G Gymnasium 

• MIS Building H Lockers 

• PEN Building A Administration 

• PEN Building B Library 

• PEN Building C Gymnasium 

• PEN Building D Boys Locker 

• PEN Building E Girls Locker 
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Introduction & Summary 

Seismic Structural Evaluation & Recommendations   

 

 

CATEGORY C (miscellaneous structures not on the DSA list but added after Tier 1 

review) 

• MES Building A/B Admin & Classrooms 

• MIS Shade Canopies 

 

See site plans for building locations. 

 

Retrofit Recommendations and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

It should be noted that this report addresses the buildings, structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 
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Introduction & Summary 

Seismic Structural Evaluation & Recommendations   

 

 

Arrangement 
  

This report is arranged by school campus and then by the individual buildings that are in 

the scope of analysis.  Each building’s report section contains the general background 

information as this introduction so as to be able to be a standalone document. 

 

Each building section contains its own table of contents and is led by the structural 

analysis sections then the structural retrofit recommendations.  It is followed by the 

architectural section which further develops the recommendations taking into account 

the implications as noted above.  The cost estimating section follows taking into account 

the retrofit work as well as other work triggered by the structural retrofit item.  The 

supporting appendixes complete each building’s section. 

 

Summary 
  

The following is a summary table of the buildings reviewed and list of recommended 

retrofit items.  This is followed by a summary of estimated costs.  This is then followed 

by the individual building full reports arranged by campus. 
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PVPUSD Tier 2 Seismic Study Summery TablePVPUSD Tier 2 Seismic Study Summery TablePVPUSD Tier 2 Seismic Study Summery TablePVPUSD Tier 2 Seismic Study Summery Table

Original ASCE 41-

13 risk catigory

Tier 1 number 

of items 

identified to 

investigate

Tier 2 number 

of items 

deficient Major seismic retrofit item recommended

Target structural 

performance Remarks

conceptial 

detail 

number

Miraleste Elementary School

MES A/B admin/classroom III 3 2

1. Enhance strait sheathed roof diaphram where ratio is 

greater then 2:1 S-2 12

MES A/B admin/classroom " " "

2. Enhance stait sheathed roof diaphram where span is 

greater then 24 feet. " 12

Miraleste Intermediate School

MIS A library/admin III 1 1 1. Enhance strut connection at high roof of library S-2 1

MIS B multipurpose III 5 2 1. Add continuous footing to all precast wall panels S-2 2

MIS C classroom III 0 0 None N/A

MIS D classroom III 0 0 None N/A

MIS E classroom III 0 0 None N/A

MIS F classroom/shops III 0 0 None N/A

Further investigation of retaining wall is 

recommended.

MIS G gymnasium III 3 2 1. Enhance roof connection wall ledger S-2 3

MIS G gymnasium " " " 2. Enhance roof diaphram " 4

MIS H lockers III 1 0 None N/A

Building adjacency issue from tier 1 is addressed by 

bldg G retrofit.

MIS canopies III 1 0 None N/A

Recommended to repair spalling concrete at canopy 

roof edges

Peninsula High School

PenHS A admin III 1 0 None N/A

PenHS B library III 7 4

1. Enhance connection of precast panels to concrete 

frame, foundation and roof S-2

All the recommended retrofit items apply to building H 

and building S similar reverse. 5

PenHS B library " " "

2. infill some openings or add brace frames in some 

locations "

Recommended to repair spalling concrete at 

numerous locations on both builings H & S 6

PenHS H&S classrooms III 4 4

1. Add steel drag struts at low roof diaphram to 

concrete shear walls on grid lines F and H S-2 7

PenHS H&S classrooms " " "

2. Provide connection from lower concrete roof to 

shear walls along grid line F and H " 8

PenHS H&S classrooms " " " 3. Enhance piers for shear along grid line 8 " 9

PenHS H&S classrooms " " " 4. Extend or Enhance pier walls on grid line I and E " 10

PenHS H&S classrooms " " "

5. Wrap overhead coupling beams to prevent falling 

debres over egress paths. " 11

PenHS C gymnasium III 0 0 None N/A

PenHS D boys locker III 1 0 None N/A

PenHS E girls locker III 1 0 None N/A

8



PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
GC, Fee,

Contingency &
Esc.

Grand Total

MESAB Miraleste Elementary School Building A/B, Office and Classrooms 133,049 79,935 212,984MESAB Miraleste Elementary School Building A/B, Office and Classrooms
MISA Miraleste Intermediate School Building A, Library 55,250 33,194 88,444MISA Miraleste Intermediate School Building A, Library
MISB Miraleste Intermediate School Building B, Performing Arts 231,550 139,115 370,665MISB Miraleste Intermediate School Building B, Performing Arts
MISG Miraleste Intermediate School Building G, Gymnasium 135,178 81,215 216,393MISG Miraleste Intermediate School Building G, Gymnasium
PENB Peninsula High School Building B, Library 175,710 105,566 281,277PENB Peninsula High School Building B, Library
PENH Peninsula High School Buildings H & S, Classroom Wings 368,669 221,495 590,165PENH Peninsula High School Buildings H & S, Classroom Wings

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, www.WM2S.com
10



PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
MESAB Miraleste Elementary School Building A/B, Office and ClassroomsMESAB Miraleste Elementary School Building A/B, Office and Classrooms

MESAB1 Retrofit Item 1 133,049MESAB1 Retrofit Item 1
MESAB Miraleste Elementary School Building A/B, Office and Classrooms 133,049

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
MISA Miraleste Intermediate School Building A, LibraryMISA Miraleste Intermediate School Building A, Library

MISA1 Enhance Drag Strut Connection at High Roof Over Library 55,250MISA1 Enhance Drag Strut Connection at High Roof Over Library
MISA Miraleste Intermediate School Building A, Library 55,250

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
MISB Miraleste Intermediate School Building B, Performing ArtsMISB Miraleste Intermediate School Building B, Performing Arts

MISB1 Foundation for concrete wall panels 231,550MISB1 Foundation for concrete wall panels
MISB Miraleste Intermediate School Building B, Performing Arts 231,550

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
MISG Miraleste Intermediate School Building G, GymnasiumMISG Miraleste Intermediate School Building G, Gymnasium

 MISG2 Gymnasium roof diaphragm enhancement 115,608 MISG2 Gymnasium roof diaphragm enhancement
MISG1 Low roof connection to high wall enhancement 19,570MISG1 Low roof connection to high wall enhancement

MISG Miraleste Intermediate School Building G, Gymnasium 135,178

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
PENB Peninsula High School Building B, LibraryPENB Peninsula High School Building B, Library

PENB1 Strengthen wall panel connections to concrete frame 111,344PENB1 Strengthen wall panel connections to concrete frame
PENB2 Infill to Create Addition Shear Wall 49,367PENB2 Infill to Create Addition Shear Wall
PENBm Spalling Concrete Repair 15,000PENBm Spalling Concrete Repair

PENB Peninsula High School Building B, Library 175,710

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Total Amount
PENH Peninsula High School Buildings H & S, Classroom WingsPENH Peninsula High School Buildings H & S, Classroom Wings

PENH1 Collectors at Low Roof Diaphragms on Grids F and H 105,977PENH1 Collectors at Low Roof Diaphragms on Grids F and H
PENH2 Connection of Roof to Shear Wall on Grids F and H 38,182PENH2 Connection of Roof to Shear Wall on Grids F and H
PENH3 Pier Reinforcing at Grids G8 and H8 27,947PENH3 Pier Reinforcing at Grids G8 and H8
PENH4 Pier Reinforcing at Grids E8 and I8 50,379PENH4 Pier Reinforcing at Grids E8 and I8
PENH5 Jacket Coupling Beams Over Egress Path 131,185PENH5 Jacket Coupling Beams Over Egress Path
PENHm Spalling Concrete Repair 15,000PENHm Spalling Concrete Repair

PENH Peninsula High School Buildings H & S, Classroom Wings 368,669

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Estimate Totals
Description Amount Totals Rate

Direct Cost 1,099,407 1,099,407
General Conditions 109,941 10.00 %
Performance & Payment Bond 14,957
Liability Insurance 10,994 1.00 %
Overhead & Fee 54,970 5.00 %
Construction Cost 190,862 1,290,269
Design Contingency 258,054 20.00 %
Escalation 51,611 4.00 %
Construction Cost With C&E 309,665 1,599,934
Construction Contingency 159,993 10.00 %

159,993 1,759,927
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com

DRAFT
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MIRALESTE EARLY LEARNING ACADEMY

A/B
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1.0 Introduction- Classroom Building A+B 

A multiphase seismic vulnerability assessment of Building A+B was conducted, beginning 

with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding with an 

ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies for the 

building, which have been further investigated in the Tier 2 Evaluation. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – View of East Entrance of the Classroom Building  
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Photo 2 – View of South Elevation of the Building  

 

Photo 3 – View of North-East Elevation of the Building  
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An overall campus map of Miraleste Intermediate School, indicating the buildings under 

evaluation, is provided below. The highlighted building is Building A+B. 

 

Site Map- Building A+B 

24



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Elementary School 

CLASSROOM BUILDING (A+B) 

 

 

                                                                                        
  

 

2.0 Building A+B – Classroom Building 

2.1 Site Seismicity 

Based on 1955 construction drawings (Sheet S-1 General Notes 3), foundation was based 

on the allowable soil bearing pressure of 2,320 psf for vertical dead loads plus live loads. 

There is no geotechnical report available for review.  

 

Per ASCE 41-13 (2012 IBC), for Miraleste Elementary School located at 6245 Via Canada, 

Rancho Palos Verdes, CA 90275,  

 

Site Coordinates = 33.75203°N, -118.32375°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.515g; S1,20/50 = 0.197 g  

Fa = 1.388 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.010  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.715g 

SX1 = FvS1,20/20 = 0.396g 

 

2.2 Building Description 

The Classroom Building (A+B) is a one-story building in the eastern portion of the school 

campus. There are three sheets of drawings, which are undated, showing the architectural 

design of the original construction of portion B of the building. The existing drawings, 

dated August 1949 with DSA Application No. 7388, show addition of portion A of the 

building and portion A is structurally separated from the existing original classroom 

building portion B.  The existing drawings, dated June 1955 for portion B remodeling with 

DSA Application No. 13178, shows structural remodeling work of the original portion B of 

the building construction. Functionally, the building consists of classrooms and 

administrative offices. The portion B of the building is “L” shaped with approximate 

dimensions of 89’x37’ and 92’x37’ for the two legs of the “L” shape respectively. The 

portion A of the building is rectangular in shape with approximate dimensions of 50’x37’ 
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located at the North end of the “L” shape portion B of the building. Total footprint of the 

building, including the roof over covered walkways, is estimated to be ±8,660 square feet; 

with Portion A having a total floor area of about 1870 square feet and Portion B having a 

total floor area of about 6790 square feet. Typical average roof height of the classrooms is 

about 14’-3”; the roof height of the walkway cover is about 10’-0”. The roof of Portion A of 

the building consists of diagonal sheathing over wood joists/rafters/trusses. The roof of 

Portion B of the building appears to consist of straight sheathing over wood 

joists/rafters/trusses (The information in available drawings is not clear on if the roof 

consists of straight sheathing or added diagonal sheathing over original straight sheathing 

in 1955 remodeling work. See Appendix 1-A, ASCE 41-13 Checklist 16.10.LS for more 

information; assumed straight sheathed for now). Steel girders are also used at selected 

locations to support the roof in Portion B of the building. The lateral force resistance of the 

Portion A of the building is mainly provided by plywood panel shear walls and diagonally 

sheathed shear walls.  The lateral force resistance of the Portion B of the building is mainly 

provided by reinforced concrete shear walls.  The foundation of the building consists of 

continuous concrete wall footings. 

 

Therefore, based on the information in the existing drawings and according to building 

type definition in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: 

Wood Light Frame “W1” for Portion A of the building; Reinforced Concrete Shear Walls 

with Flexible Diaphragms denoted as “C2a”.  

 

The structural risk category for the building is III, per Table 2-1 of ASCE 41-13. For Tier 1 

evaluation, the structural performance target used for this building was Life Safety (S-3), 

meaning the post-earthquake damage state of the structure would contain damaged 

components but retain a margin against the onset of partial or total collapse. For Tier 2 

evaluation, the structural performance target used for this building was Damage Control 

(S-2), meaning the structure would have a greater reliability of resisting collapse and 

sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 

evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 

seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis. 
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2.3 Building Description Summary Table 
 

Building A+B – Classroom and Administration Building   

Summary Table 

Year Designed 1949 for Portion A & 1955 for Portion B Remodel (original Portion B 

design year is not clear; 3 sheets of existing original drawings do not 

have date). 

Drawings Original structural drawings for Portion A of the building, dated 

February August 1949, prepared by Hillman & Nowell Structural 

Engineers. Original architectural drawings for Portion B of the 

building, undated, prepared by Allison and Allison Architects; 

remodeling architectural and structural drawings for Portion B, dated 

6/21/1955, prepared by Balch-Bryan-Perkins-Hutchason Architects & 

Construction Management and Eugene D. Birnbaum Structural 

Engineers. 

Gravity System Wood joists/rafters/trusses/steel girders supported on columns/walls 

(Flexible Diaphragm) 

Lateral System Wood Shear Walls for Portion A of the building; Reinforced Concrete 

Shear Walls for Portion B of the building. 

No. of Stories & Height 1 Stories;  

Main Roof: hn=14.25 ft;  

Walkway Cover Roof: hn=10.00 ft 

Building Period “T” 0.15 Sec 

Base Shear “V” 0.930W = 52.2 kips for Portion A; 0.715 W = 169 kips for Portion B. 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies Straight Sheathed Diaphragm – Inadequate roof diaphragm shear 

capacity for Portion B of the Building. 

Retrofit Recommendations See Section 4.1 (Strengthening roof diaphragms) 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Building A+B is based on ASCE 41-

13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation 

of the existing structure and non-structural conditions to the “Life Safety” performance 

level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only 

performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These 

checklists have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

  The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Diagonally Sheathed Diaphragm has span greater 

than 40 feet. Portion A roof has diagonally sheathed diaphragm with span 

(41 feet span) slightly more than 40 feet for East-West direction seismic 

force.  

• Tier 1 Deficiency No. 2: Straight Sheathed Diaphragm has aspect ratio 

greater than 2-to-1. Portion B roof diaphragms have aspect ratio greater 

than 2-to-1. Diaphragm sheathing information for Portion B of the 

building is not clear based on available drawings. The sheathing may be 

single straight sheathed, or added diagonal sheathing over original 

straight sheathing during 1955 remodeling (See Appendix 1-A, ASCE 41-

13 Checklist 16.10LS for more information). Assumed single layer straight 

sheathed for now, unless more information about existing construction is 

able to clarify this or verified by field investigation. 

• Tier 1 Deficiency No. 3: Straight Sheathed Diaphragm Spans. Portion B 

roof diaphragm has spans greater than 24 feet. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiencies listed above were reviewed using a Tier 2 Evaluation procedure, which 

can be found in Appendix 1-B. Deficiency No. 1, diagonally sheathed diaphragm for 

Portion A roof having span slightly greater than 40 feet (at about 41 feet), is mitigated 

by analysis results per ASCE 41-13.  The diaphragm has sufficient capacity for load 

demands; therefore the deficiency No. 1 is considered mitigated. 
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Deficiency No. 2, straight sheathed diaphragm with aspect ratio greater than 2-to-1, 

cannot be mitigated by analysis per Tier 2 procedures; the shear capacity of the 

diaphragms is not sufficient. Similarly, Deficiency No. 3, straight sheathed diaphragm 

with span greater than 24 feet, cannot be mitigated by analysis per Tier 2 procedures as 

well. Structural retrofitting will be needed to mitigate these deficiencies. 

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Portion A 

16.2 LS 

Diagonally 

Sheathed 

Diaphragm Span 

5.6.2  Adequate  

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

Portion B  

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

16.10 LS Straight 

Sheathed 

Diaphragm 

Aspect Ratio 

Greater than 2:1 

5.6.2 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

Portion B  
16.10 LS Straight 

Sheathed 

Diaphragm Span 

Greater than 24 

feet 

5.6.2  Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

Target Structural 

Performance 

Level: S-2 

Damage Control 
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4.0 Conclusions 

The remaining deficiencies for Portion B of the building are due to the fact that the straight 

sheathed roof diaphragms do not have the capacity for large spans and aspect ratio. The 

deficiency in straight sheathed diaphragm may pose a serious collapse hazard if not 

mitigated. 

 

Given the reasons above, a voluntary seismic retrofit is recommended for this structure to 

mitigate the deficiency of straight sheathed roof diaphragms in Portion B of the building. 

 

4.1 Proposed Retrofit Options 

Summary of Retrofit options: 

1. Provide new structural roof diaphragm panel overlays over the existing roof 

diaphragms (See Sketch 1). The new added plywood diaphragm will increase the 

capacity for the roof diaphragms and allow longer diaphragm span and larger 

aspect ratios than the existing straight sheathed diaphragm condition. This will 

mitigate the deficiency of straight sheathed diaphragm in Portion B roof. Final 

extents of added plywood diaphragms and other details will be further 

developed in future structural upgrading work. 

 

4.2 Structural Retrofit Selection Recommendations and Conclusions 

Based on our analysis of Building A+B, we recommend implementing the following 

retrofit options: 
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1.  Add New Plywood Diaphragm Sheathing on the Roof of Portion B 

Adding new plywood diaphragm sheathing over existing roof diaphragm will eliminate 

the deficiency of inadequate capacity of the existing straight sheathed diaphragms. See 

retrofit Sketch 1 for the proposed diaphragm strengthening scheme.  

32



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Elementary School 

CLASSROOM BUILDING (A+B) 

 

 

                                                                                        
  

 
Sketch 1 – Classroom Building Portion B, Proposed Strengthening of Roof Diaphragms 

(Based on Existing 1955 Drawing S-3) 
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5.0 Documents Reviewed 

The following existing architectural and or structural drawings were reviewed: 

Date Architect / Engineer TTG Comments 

Undated Allison and Allison Architects Title Block states “Miraleste Elementary School” 

Architectural Drawings (Sheet Number 1, 2 & 3 only) 

August 
1949 

Marsh, Smith & Powell 
Architects 

Hillman & Nowell Structural 
Engineers 

Title Block states “Miraleste School Addition” 

Structural Drawings (Sheet S-1 & S-2 only) 

(State of California – Department of Public Works, 
Division of Architecture Application No. 7388) 

June 21, 
1955 

Balch, Bryan, Perkins & 
Hutchason Architects & 
Construction Management 

Eugene D. Birnbaum 
Structural Engineer 

Title Block states “Miraleste School Remodeling” 

Architectural Drawings (Sheet A-1 & A-2 only) and 
Structural Drawings (Sheet S-1 to S-4) 

(State of California – Department of Public Works, 
Division of Architecture Application No. 13178) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0  Architectural Section - Miraleste Elementary School        

Building A/B, Office and Classrooms 
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• Retrofit Item 1 
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• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

• Appendix 7B - Floor Plans 

• Appendix 7C - Conceptual Details 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 
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of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Elementary School was one of the earliest school site on the Palos Verdes 

Peninsula along with the Malaga Cove School built on the West side of the Peninsula.  

The original building now called A/B was constructed in the late 1920s.  It was originally 

called Miraleste Elementary School and has been in constant use as a public school since 

that time.  It is now referred to as the Miraleste Early Learning Academy.  The original 

building(A/B) was designed by the firm of Allison and Allison Architects.  There are two 

other single story wood frame classroom buildings constructed later that create a court 

yard arrangement.  There is also a wood frame multi-purpose building constructed at a 

later date. 

 

Building A/B has an L shaped configuration with wings A and B, and is single story with a 

partial utility basement.  It functions as the main entry with staff office and has 

classrooms in the two wings.  There was a tower over the entry and open colonnades 

along each wing.  The building is constructed of unreinforced masonry walls with 

reinforced concrete bond beams around the tops of the walls.  The basement is 

reinforced concrete construction.   One additional wood frame classroom was added to 

the B wing in in 1950.  In 1956 there was a major structural upgrade and remodel to the 

to this building and to the original building at Malaga Cove School.  This upgrade added 

concrete reinforcing elements to the unreinforced masonry walls and wood roof 

framing enhancement for the clay tile roof loads.  The tower which consisted of both 

unreinforced masonry and reinforced concrete bond beams was removed.  The open 

colonnades where enclosed to increase the interior space in this remodel project as 

well.  
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All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Enhance the Main Roof Diaphragm 

This work will consist of providing a new plywood sheathing layer over the existing 1x6 

sheathing for the main roof over wings A and B.  It is not certain where the 1x6 

sheathing has been installed diagonally or strait.  In either condition the overlay is 

recommended to help strengthen the diaphragms due to its long length to width 

proportion.  This will entail removing the existing clay roof tile, storing and reinstalling.  
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This is not uncommon for this type of roof.  Additional tile can be blended in to make up 

for broken or missing tile when it is reinstalled.  This was done for portions of the 

Malaga Cove School during its renovation.  See conceptual detail 12A. 

 

The other part of this work is the connection of the roof diaphragm to the end walls.  

This would be done by adding a steel straps connected to the end walls with angles and 

anchors.  See conceptual detail 12B 

 

Accessibility Upgrades 
 

The retrofit work has no direct influence on accessibility, however if retrofit work is 

designed and submitted to DSA there will be some minimum level of access compliance 

work that will be required as a condition of the obtaining approval.  Typically, there are 

requirements for an accessible path of travel to the subject building from parking and 

accessible restrooms to serve the building.  Even though modernization work has been 

done which on the campus they may be some work required to meet the requirements 

of the most current codes and regulations at the time of that the retrofit work is being 

designed.  A separate survey for access compliance is recommended for the entire 

campus that would be of benefit for future project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work in the roof plane.  Any assembly disturbed in the process will have to be returned 

to its original rating condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 

compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 
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The retrofit work requires the removal and reinstallation of the clay roof tile on the 

main roof of both wings but the existing plank sheathing will remain.  This fairly 

extensive but will ultimately preserve the historical appearance of the roof.  All the work 

is confined to the roof plane so it shouldn’t impact the walls or interior space.  The work 

can be done over a long break period so it shouldn’t have much impact on the school’s 

operation. 
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PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
MESAB Miraleste Elementary School Building A/B, Office and ClassroomsMESAB Miraleste Elementary School Building A/B, Office and Classrooms

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Remove - Roofing - Tile, Store for Reuse 6,400.00 SF 3.00 /SF 19,200
  DEMOLITION 19,200
0205 Demolition 19,200

0610 Rough Carpentry0610 Rough Carpentry
06100.000 ROUGH CARPENTRY06100.000 ROUGH CARPENTRY

Diaphragm Connection (assume 24" OC.) 32.00 EA 1,200.00 /EA 38,400
Plywood Sheathing - Roofs 6,400.00 SF 4.50 /SF 28,800
  ROUGH CARPENTRY 67,200
0610 Rough Carpentry 67,200

0750 Roofing0750 Roofing
07300.000 SHINGLES AND ROOFING TILE07300.000 SHINGLES AND ROOFING TILE

Clay Tile - Reinstall & Replace Missing 6,400.00 SF 6.00 /SF 38,400
  SHINGLES AND ROOFING TILE 38,400
0750 Roofing 38,400

0760 Flashing & Sheetmetal0760 Flashing & Sheetmetal
07600.000 FLASHING AND SHEET METAL07600.000 FLASHING AND SHEET METAL

Gutters - Remove & Replace 423.00 LF 10.00 /LF 4,230
  FLASHING AND SHEET METAL 4,230
0760 Flashing & Sheetmetal 4,230

0990 Painting0990 Painting
09900.000 PAINTING09900.000 PAINTING

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
09900.000 PAINTING09900.000 PAINTING

Painting - Exterior Plaster - Toutch up 969.00 SF 2.50 /SF 2,423
Painting - Exterior Plaster 300.00 SF 2.50 /SF 750
Painting - Exterior Metals 423.00 LF 2.00 /LF 846
  PAINTING 4,019
0990 Painting 4,019
MESAB Miraleste Elementary School Building A/B, Office
and Classrooms

133,049

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Partial Totals
Description Amount Totals Rate

Direct Cost 133,049 133,049
General Conditions 13,305 10.00 %
Performance & Payment Bond 1,918
Liability Insurance 1,330 1.00 %
Overhead & Fee 6,652 5.00 %
Construction Cost 23,205 156,254
Design Contingency 31,251 20.00 %
Escalation 6,250 4.00 %
Construction Cost With C&E 37,501 193,755
Construction Contingency 19,376 10.00 %

19,376 213,131
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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1 - Roof Construction - Wood Framed - Sloping - 6,402 SF
2 - Roof Construction - Wood Framed - Diaphram Connection - 12B - 101 LF
3 - Gutter - R&R - 423 LF

MES_FP_Bldg-AB.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. Tier 
2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.2) 

Portion A, type W1 building, is 
separate from Portion B by 6” 
separation joint; and Portion A 
and B have matching roof 
heights. 

  X  

MEZZANINES: Interior mezzanine levels are 
braced independently from the main structure 
or are anchored to the seismic-force-resisting 
elements of the main structure. (§A.2.1.3. 
Tier 2: §5.4.1.3) 

No mezzanines. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the adjacent 
story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 
applicable. 

  X  

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not less 
than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 
applicable. 

X    
VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 

All vertical elements continuous 
to foundation. 
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C NC N/A U Checklist Comments 

(§A.2.2.4. Tier 2: §5.4.2.3) 

  X  

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-force-
resisting system of more than 30% in a story 
relative to adjacent stories, excluding one-
story penthouses and mezzanines. (§A.2.2.5. 
Tier 2: §5.4.2.4) 

It is one story building, so not 
applicable. 

  X  

MASS: There is no change in effective mass 
more than 50% from one story to the next. 
Light roofs, penthouses, and mezzanines 
need not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

It is one story building, so not 
applicable. 

X    

TORSION: The estimated distance between 
the story center of mass and the story center 
of rigidity is less than 20% of the building 
width in either plan dimension. (§A.2.2.7. Tier 
2: §5.4.2.6) 

Roof consists of flexible wood 
diaphragms with minimum of 2 
lines of shear wall support. 
Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential earthquake-
induced slope failures or rockfalls to be 
unaffected by such failures or is capable of 
accommodating any predicted movements 
without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

No geotech report available. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to the 
building height (base/height) is greater than 
0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.715=0.43 

Compliant per review of existing 
drawings.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 
together by slab on grade and 
continuous wall footings. 
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16.2LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES W1: WOOD LIGHT 
FRAMES AND W1A: MULTI-STORY, MULTI-UNIT RESIDENTIAL WOOD FRAME 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

There are at least 2 lines of shear 
walls in each direction. 

X    

SHEAR STRESS CHECK: The shear stress in 
the shear walls, calculated using the Quick 
Check procedure of Section 4.5.3.3, is less 
than the following values (§A.3.2.7.1. Tier 2: 
§5.5.3.1.1): 

Structural panel sheathing 1,000 lb/ft 
Diagonal sheathing               700 lb/ft 
Straight sheathing                 100 lb/ft 
All other conditions                100 lb/ft 

Shear stress is less than 700 lb/ft 
for shear walls with diagonal 
sheathing. 

  X  

STUCCO (EXTERIOR PLASTER) SHEAR 
WALLS: Multi-story buildings do not rely on 
exterior stucco walls as the primary seismic-
force-resisting system. (§A.3.2.7.2. Tier 2: 
§5.5.3.6.1) 

Stucco shear walls not used. 

  X  

GYPSUM WALLBOARD OR PLASTER 
SHEAR WALLS: Interior plaster or gypsum 
wallboard are not used as shear walls on 
buildings more than one story high with the 
exception of the uppermost level of a multi-
story building. (§A.3.2.7.3. Tier 2: §5.5.3.6.1) 

Gypsum wallboard or plaster 
shear walls not used. 

  X  

NARROW WOOD SHEAR WALLS: Narrow 
wood shear walls with an aspect ratio greater 
than 2-to-1 are not used to resist seismic 
forces. (§A.3.2.7.4. Tier 2: §5.5.3.6.1) 

No narrow shear walls with aspect 
ratio greater than 2-to-1. 

  X  

WALLS CONNECTED THROUGH FLOORS: 
Shear walls have an interconnection between 
stories to transfer overturning and shear 
forces through the floor. (§A.3.2.7.5. Tier 2: 
§5.5.3.6.2) 

Not applicable to one story 
building. 
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C NC N/A U Checklist Comments 

  X  

HILLSIDE SITE: For structures that are taller 
on at least one side by more than one-half 
story because of a sloping site, all shear walls 
on the downhill slope have an aspect ratio less 
than 1-to-1. (§A.3.2.7.6. Tier 2: §5.5.3.6.3) 

Not on a sloping site. 

  X  

CRIPPLE WALLS: Cripple walls below first-
floor-level shear walls are braced to the 
foundation with wood structural panels. 
(§A.3.2.7.7. Tier 2: §5.5.3.6.4) 

No cripple walls. 

  X  

OPENINGS: Walls with openings greater than 
80% of the length are braced with wood 
structural panel shear walls with aspect ratios 
of not more than 1.5-to-1 or are supported by 
adjacent construction through positive ties 
capable of transferring the seismic forces. 
(§A.3.2.7.8. Tier 2: §5.5.3.6.5) 

No openings greater than 80% of 
the wall length. 

Connections 

X    

WOOD POSTS: There is a positive connection 
of wood posts to the foundation. (§A.5.3.3. 
Tier 2: §5.7.3.3) 

Steel base plate with dowel into 
concrete foundation provided. 

X    
WOOD SILLS: All wood sills are bolted to the 
foundation. (§A.5.3.4. Tier 2: §5.7.3.3) 

Wood sills are bolted to 
foundation. 

X    

CIRDER/COLUMN CONNECTIONS: There is 
a positive connection using plates, connection 
hardware, or straps between the girder and 
the column support. (§A.5.4.1. Tier 2: 
§5.7.4.1) 

Plates and connection hardware 
are provided. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity.  

Connections 

  X  

WOOD SILL BOLTS: Sill bolts are spaced at 6 
ft or less with proper edge and end distance 
provided for wood and concrete. (§A.5.3.7. 
Tier 2: §5.7.3.3) 

 

Sill bolts at 4’-0” on center 
provided. 
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C NC N/A U Checklist Comments 

Diaphragms  

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

No split-level diaphragm; no 
expansion joints. 

X    

ROOF CHORD CONTINUITY: All chord 
elements are continuous, regardless of 
changes in roof elevation. (§A.4.1.3. Tier 2: 
§5.6.1.1) 

All chord elements are continuous. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Diagonal sheathed diaphragm 
used. 

 X   

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

Diagonally sheathed diaphragm 
span (at 41 feet) slightly more than 
40 feet for East-West direction 
force. Checked per Tier 2 
procedure; Portion A diagonally 
sheathed diaphragm capacity is 
sufficient.  

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms. 
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16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying system. 
(§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

Complete vertical-load carrying 
system exists. 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

There are at least 2 lines of shear 
walls in each direction. 

X    

SHEAR STRESS CHECK: The shear stress in 
the concrete shear walls, calculated using the 
Quick Check procedure of Section 4.5.3.3, is 
less than the greater of 100 lb/in2 or 2√f’c. 
(§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

Average shear stress is less than 
max {100, 2√f'c} =100 psi. See 
calculations in Appendix 1-B. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area is 
not less than 0.0012 in the vertical direction 
and 0.0020 in the horizontal direction. 
(§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements; see calculations in 
Appendix 1-B. 

Connections 

X    

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. See 
calculations in Appendix 1-B. 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Diaphragms are connected to 
shear walls.  
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C NC N/A U Checklist Comments 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

Wall reinforcement is doweled into 
foundation. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

Meet requirements. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Not applicable. There is no slab 
which is not part of the seismic 
force resisting system. 

  X  

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at or 
less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

No coupling beams. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

No diaphragm discontinuity in the 
building, so compliant. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

No large openings in diaphragms. 
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C NC N/A U Checklist Comments 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Cross ties exist. 

 X   

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Based on available drawings, 
Portion B roof diaphragm 
sheathing information not clear. 
May be single straight sheathed, 
or added diagonal sheathing over 
original straight sheath during 
1955 remodeling. Assumed single 
layer straight sheathed (See Note 
1 at the end of the checklist for 
more information). 

 X   

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

As above. Roof diaphragm spans 
(assumed straight sheathed) 
greater than 24 feet. 

X    

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

Diagonally sheathed diaphragms 
used in 1955 remodeling where 
diaphragms in small/limited areas 
were constructed during the 
remodeling work. Span not more 
than 40 feet.  

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms. 

 
Note 1. Per 1955 remodeling structural drawing, Section 3/S-4 and 11/S-4 appear to show roof 
diaphragm with double layer of sheathing, possibly adding a new layer of diagonal sheathing over existing 
during 1955 remodeling work. However, Section 3/S-3, 1/S-2 and 3/S-1 appear to show single layer roof 
sheathing; and per 3/S-1 single layer existing sheathing is likely to be straight sheathed. Therefore, 
assumed single layer straight sheathed for now, unless more information about existing construction is 
available or verified by field investigation. 

 

 

54



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Elementary School 

CLASSROOM BUILDING (A+B) 

 

 

                                                                                        
  

16.17 NONSTRUCTURAL CHECKLIST  

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable 

  X  

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

No emergency power observed at 
site; So not applicable 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

None observed at site; So not 
applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 
Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

X    

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

Unreinforced masonry walls are 
braced at a spacing of less than 6 
feet. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

   X 

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Not able to observe because of 
ceiling type in place 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  
LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
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  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

No Canopies; So not applicable 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No Concrete Parapets; So not 
applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 

No such appendages were 
observed; So not applicable 
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cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 

No industrial racks observed; So 
not applicable 
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§13.8.1) 

X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  
LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 
 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; So not applicable 

X    

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Proper bracing and support was 
observed 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 

None observed; So not applicable 
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structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 
 
 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 

Not applicable for Life Safety. 
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than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 

Not applicable for Life Safety. 
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structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Building Portion A, Foundation Plan & Roof Framing Plan (1949 Sheet S1) 
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Building Portion B, First Floor Framing Plan (1955 Sheet S-2) 
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Building Portion B, Roof Framing Plan (1955 Sheet S-3) 
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MIS Bldg. B 

Seismic Structural Evaluation & Recommendations   

 

 

 Appendix 7A – Images of Existing Conditions 
 

 

 

Fig 1. Entry with former tower location Fig 2. Roof tile at high and low roofs 

Fig 3. Gable end of main roof Fig 4. Typical classroom ceiling 

Fig 5. Ceiling at enclosed colonnade area Fig 6. Window wall at typical classroom 
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1.0 Introduction- Library & Administration Building A 

A multiphase seismic vulnerability assessment of Building A was conducted, beginning with 

a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding with an ASCE 

41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies for the 

building, which have been further investigated in the Tier 2 Evaluation. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

 

Photo 1 – View of North Entrance of the Library & Admin. Building  
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Photo 2 – View of South Entrance of the Library & Admin. Building  

 

An overall campus map of Miraleste Intermediate School, indicating the buildings under 

evaluation, is provided below. The highlighted building is Building A. 
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Site Map- Building A 

 

91



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

LIBRARY & ADMINISTRATION BUILDING (A) 

 

 

                                                                                        
  

2.0 Building A – Library & Administration Building 

2.1 Site Seismicity 

Based on 1967 construction drawings (Sheet ST-1 General Notes 6), foundation was based 

on the allowable soil bearing pressure of 1,800 psf with width and depth increase to 2,500 

psf for vertical dead loads plus live loads. There is no geotechnical report available for 

review.  

 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos 

Verdes Drive East, Rancho Palos Verdes, CA 90275,  

 

Site Coordinates = 33.75222°N, -118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.010  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714g 

SX1 = FvS1,20/20 = 0.396g 

 

2.2 Building Description 

The Library & Administration Building is a one-story building in the south-western part of 

the school campus. The existing drawings are dated February 8, 1967, which shows the 

proposed building construction and implies the building was constructed shortly thereafter. 

Functionally, the building consists of one story of library portion, classroom portion and 

administrative offices portion. The library and classroom portion of the building is 

rectangular with approximate dimensions of 201’x60’/85’; the administrative office 

portion is rectangular with approximate dimensions of 66’x89’ located at the south-east 

corner forming an “L” shape with the other part of the building. Total footprint of the 
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building, including the roof overhangs over covered walkways, is estimated to be ±26,000 

square feet. Typical average roof height is about 14’-0”; the roof height of the library clear-

story is about 19’-9”. The roof of the building consists of plywood panel over wood joist. 

The wood joists on the library high roof (or the clear-story roof) are supported by tapered 

steel girders spanning about 52’ at 15’ spacing; the steel girders are supported by tube 

steel columns. The wood joists on the rest of the building roofs are supported by Glulam 

beams of various spans at a typical spacing of about 10’; the Glulam beams are supported 

by steel girders at the ridge line of the roof and by brick walls at the building perimeter. 

The lateral force resistance of the building is mainly provided by reinforced brick walls; the 

portion of the library high roof (or the clear-story roof) is laterally supported by steel frame 

elements and reinforced brick walls. The foundation of the building consists of continuous 

concrete wall footing and concrete spread footing under the columns. 

Therefore, based on the information in the existing drawings and according to building 

type definition in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: 

Reinforced Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1”.  

The structural risk category for the building is III, per Table 2-1 of ASCE 41-13. For Tier 1 

evaluation, the structural performance target used for this building was Life Safety (S-3), 

meaning the post-earthquake damage state of the structure would contain damaged 

components but retain a margin against the onset of partial or total collapse. For Tier 2 

evaluation, the structural performance target used for this building was Damage Control 

(S-2), meaning the structure would have a greater reliability of resisting collapse and 

sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 

evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 

seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis.
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2.3 Building Description Summary Table 
 

Building A – Library and Administration Building   

Summary Table 

Year Designed 1967  

Drawings Original drawings, dated February 8, 1967, prepared by Donley Bundy 

& Associates  Architects, with Wilson & Thompson Structural 

Engineers. 

 

Gravity System Wood joists on steel and Glulam beams/girders supported on 

columns/walls (Flexible Diaphragm) 

Lateral System Reinforced masonry/brick bearing walls 

No. of Stories & Height 1 Stories;  

Main Roof: hn=14 ft;  

Library High Roof: hn=19.75 ft 

Building Period “T” 0.19 Sec 

Base Shear “V” 0.714 W = 589 kips Library and Administration Building RM1 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies Load Path – Inadequate Strut Connections in Library High Roof 

Retrofit Recommendations See Section 4.1 (Add Bolts and Connection Plates) 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Building A is based on ASCE 41-13 

Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation of 

the existing structure and non-structural conditions to the “Life Safety” performance level, 

per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only performed 

to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These checklists 

have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

  The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Load Path, the Library high roof is supported by 

steel frame element. The drag strut connections of the high roof appears 

to be weak; therefore the load path may be inadequate. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiency listed above was reviewed using a Tier 2 Evaluation procedure, which can 

be found in Appendix 1-B. Deficiency No. 1 (Load Path, weak strut connections) cannot 

be mitigated by analysis results per ASCE 41-13.   

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Building A 

16.1.2 LS Load 

Path 
5.4.1.1  Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

Target Structural 

Performance 

Level: S-2 

Damage Control 
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4.0 Conclusions 

The Load Path deficiency is due to the fact that the connections in the collector strut of the 

library high roof do not have sufficient capacity. The existing strut elements are connected 

using 2 bolts connections in 3x10 wood strut and the capacity of the connections is not 

sufficient at certain locations. The above identified deficiency may pose a serious collapse 

hazard if not mitigated. 

 

Given the reasons above, a voluntary seismic retrofit is recommended for this structure to 

mitigate the deficiency of inadequate connections in the strut elements in the library high 

roof. 

 

4.1 Proposed Retrofit Options 

Summary of Retrofit options: 

1. Provide new bolts and steel connection plates in the strut connections. The new 

added bolts will increase the capacity for strut connections. This will mitigate 

the deficiency of inadequate strut connections in the load path of the library 

high roof. Final size of the new connection plates, bolts and other details will be 

further developed in future structural upgrading work. 

 

4.2 Structural Retrofit Selection Recommendations and Conclusions 

Based on our analysis of Building A, we recommend implementing the following retrofit 

options: 
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1.  Add New Connection Bolts/Plates in the Strut Elements of the Library High Roof  

Adding new connection bolts and plates will eliminate the deficiency of inadequate 

connection in the strut elements of the library high roof load path. See retrofit sketches 

for the proposed connection strengthening details.  

 

 
Sketch 1 – Library High Roof Plan, Proposed Strengthening of Strut Connections 

(Based on Existing 1967 Drawing S-A2) 
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Sketch 2 – Proposed Strengthening of Strut Connections 

(Based on Existing 1967 Drawing S-A7) 
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5.0 Documents Reviewed 

The following existing architectural and or structural drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

8, 1967 

Donley, Bundy & Associates 

(Architect) 

Wilson & Thompson 

(Structural Engineer) 

Title Block states “Building A, Miraleste High School”  

Architectural and structural drawings 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0  Architectural Section - Miraleste Intermediate School  

Building A, Library 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

• Appendix 7B - Floor Plans 

• Appendix 7C - Conceptual Details 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 
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of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building G is part 

of the 1967 phase. 

 

Building A contains the library on the west end, administration offices on the east end 

and some classrooms in the middle.  The administration portion is a half story down due 

to the slope of the site.  It is a reinforced brick masonry wall structure with a wood roof 

system and steel at larger spaces. 

 

All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 
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proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Enhance Drag Strut Connection at High Roof Over Library 

This work is to enhance the connection of the existing 3x10 wood drag struts that run 

north and south in the high roof over the library.  This will consist of providing additional 

connector plate or bracket length to the existing plates and brackets with additional 

bolts to hold the ends of the 3x10s.  The connectors brackets occur at in the high walls 

at the south end of the high space and connector plates at the intersections at tapered 

steel girders (TSG) of the next two bays to the north.  The enhancement at the TSG will 

include an additional plate on the opposite side of the 3x10s with additional bolting so 

that the bolt will act in double shear.  Currently the connector plate is only on one side 

of the 3x10 member.  This work should be able to be done from below by opening up 

the existing ceiling to access the roof structure from below.  The additional plate 

material may be welded to the existing steel brackets and plates or may be attached to 

the existing plates by bolting to avoid welding adjacent to the wood members.   See 

conceptual details #1. 

 

Accessibility Upgrades 
 

103



MIS Bldg. A 

Seismic Structural Evaluation & Recommendations   

 

 

The retrofit work has no direct influence on accessibility, however if retrofit work is 

designed and submitted to DSA there will be some minimum level of access compliance 

work that will be required as a condition of the obtaining approval.  Typically, there are 

requirements for an accessible path of travel to the subject building from parkinsg and 

accessible restrooms to serve the building.  Even though modernization work has been 

done which on the campus they may be some work required to meet the requirements 

of the most current codes and regulations at the time of that the retrofit work is being 

designed.  A separate survey for access compliance is recommended for the entire 

campus that would be of benefit for future project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work in the roof plane.  Any assembly disturbed in the process will have to be returned 

to its original rating condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 

compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 

 

The retrofit work is all within the library high roof plane.  There will be some removal of 

the ceiling finish to access the roof structure for the retrofit work but there should be no 

need to disturb the roof.  This work is relatively unobtrusive and confined to a small 

area.  It should cause minimal disturbance to the operation of the school. 
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RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
MISA Miraleste Intermediate School Building A, LibraryMISA Miraleste Intermediate School Building A, Library

0100 General Requirements0100 General Requirements
01525.000 HOISTS & SCAFFOLDING01525.000 HOISTS & SCAFFOLDING

Scaffolding Up to 50' High 250.00 SF 15.00 /SF 3,750
  HOISTS & SCAFFOLDING 3,750

01530.000 BARRIERS & ENCLOSURES01530.000 BARRIERS & ENCLOSURES
Protection Material 1.00 LS 15,000.00 /LS 15,000
  BARRIERS & ENCLOSURES 15,000
0100 General Requirements 18,750

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Demo Ceiling - Interior Drywall 250.00 SF 4.00 /SF 1,000
  DEMOLITION 1,000
0205 Demolition 1,000

0510 Steel0510 Steel
05100.000 STRUCTURAL METAL FRAMING05100.000 STRUCTURAL METAL FRAMING

Additional Connector Plate, Welding & Fire Watch 6.00 EA 4,500.00 /EA 27,000
  STRUCTURAL METAL FRAMING 27,000
0510 Steel 27,000

0925 Plaster And Drywall0925 Plaster And Drywall
09250.000 GYPSUM BOARD09250.000 GYPSUM BOARD

Replace Ceiling & Suspension 250.00 SF 25.00 /SF 6,250
  GYPSUM BOARD 6,250

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
0925 Plaster And Drywall 6,250

0990 Painting0990 Painting
09900.000 PAINTING09900.000 PAINTING

Painting - Interior Ceiling 750.00 SF 3.00 /SF 2,250
  PAINTING 2,250
0990 Painting 2,250
MISA Miraleste Intermediate School Building A, Library 55,250

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Partial Totals
Description Amount Totals Rate

Direct Cost 55,250 55,250
General Conditions 5,525 10.00 %
Performance & Payment Bond 797
Liability Insurance 553 1.00 %
Overhead & Fee 2,763 5.00 %
Construction Cost 9,638 64,888
Design Contingency 12,977 20.00 %
Escalation 2,595 4.00 %
Construction Cost With C&E 15,572 80,460
Construction Contingency 8,046 10.00 %

8,046 88,506
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

 X   

LOAD PATH: The structure shall contain a 

complete, well defined load path, including 

structural elements and connections that 

serves to transfer the inertial forces 

associated with the mass of all elements of 

the building to the foundation. (§A.2.1.1. Tier 

2: §5.4.1.1) 

Library high roof is supported by 

steel frame elements in 

combination with reinforced brick 

walls. Calculations show strut 

connection capacity not 

sufficient; propose upgrade 

connections. 

X    

ADJACENT BUILDINGS: The clear distance 

between the building being evaluated and 

any adjacent building is greater than 4% of 

the height of the shorter building. This 

statement shall not apply for the following 

building types: W1, W1a, and W2. (§A.2.1.2. 

Tier 2: §5.4.1.2) 

Shade umbrella structure is 

nearby, but separated from the 

building and at different height as 

the roof of the building. 

  X  

MEZZANINES: Interior mezzanine levels are 

braced independently from the main structure 

or are anchored to the seismic-force-resisting 

elements of the main structure. (§A.2.1.3. 

Tier 2: §5.4.1.3) 

No mezzanines. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 

strengths of the seismic-force-resisting 

system in any story in each direction is not 

less than 80% of the strength in the adjacent 

story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 

applicable. 

  X  

SOFT STORY: The stiffness of the seismic-

force-resisting system in any story is not less 

than 70% of the seismic-force-resisting 

system stiffness in an adjacent story above 

or less than 80% of the average seismic-

force-resisting system stiffness of the three 

stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 

applicable. 

X    
VERTICAL IRREGULARITIES: All vertical 

elements in the seismic-force-resisting 

system are continuous to the foundation. 

All vertical elements continuous 

to foundation. 
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C NC N/A U Checklist Comments 

(§A.2.2.4. Tier 2: §5.4.2.3) 

  X  

GEOMETRY: There are no changes in the 

net horizontal dimension of the seismic-force-

resisting system of more than 30% in a story 

relative to adjacent stories, excluding one-

story penthouses and mezzanines. (§A.2.2.5. 

Tier 2: §5.4.2.4) 

It is one story building, so not 

applicable. 

  X  

MASS: There is no change in effective mass 

more than 50% from one story to the next. 

Light roofs, penthouses, and mezzanines 

need not be considered. (§A.2.2.6. Tier 2: 

§5.4.2.5) 

It is one story building, so not 

applicable. 

X    

TORSION: The estimated distance between 

the story center of mass and the story center 

of rigidity is less than 20% of the building 

width in either plan dimension. (§A.2.2.7. Tier 

2: §5.4.2.6) 

Roof consists of flexible wood 

diaphragms with minimum of 2 

lines of shear wall support. 

Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-susceptible, 

saturated, loose granular soils that could 

jeopardize the building’s seismic 

performance shall not exist in the foundation 

soils at depths within 50 ft under the building. 

(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SLOPE FAILURE: The building site is 

sufficiently remote from potential earthquake-

induced slope failures or rockfalls to be 

unaffected by such failures or is capable of 

accommodating any predicted movements 

without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SURFACE FAULT RUPTURE: Surface fault 

rupture and surface displacement at the 

building site are not anticipated. (§A.6.1.3. 

Tier 2: §5.4.3.1) 

No geotech report available. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 

horizontal dimension of the seismic-force-

resisting system at the foundation level to the 

building height (base/height) is greater than 

0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43 

Compliant per review of existing 

drawings.  

X    

TIES BETWEEN FOUNDATION 

ELEMENTS: The foundation has ties 

adequate to resist seismic forces where 

footings, piles, and piers are not restrained 

by beams, slabs, or soils classified as Site 

Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 

together by slab on grade and 

continuous wall footings. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 

walls in each principal direction is greater than 

or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 

present. 

X    

SHEAR STRESS CHECK: The shear stress in 

the reinforced masonry shear walls, calculated 

using the Quick Check procedure of Section 

4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 

2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 

X    

REINFORCING STEEL: The total vertical and 

horizontal reinforcing steel ratio in reinforced 

masonry walls is greater than 0.002 of the wall 

with the minimum of 0.0007 in either the two 

directions; the spacing of reinforcing steel is 

less than 48 in., and all vertical bars extend to 

the top of the walls. (§A.3.2.4.2. Tier 2: 

§5.5.3.1.3) 

Reinforcing steel ratios meet 

requirements. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 

elements are interconnected by a continuous 

reinforced concrete topping slab. (§A.4.5.1. 

Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 

masonry walls that are dependent on the 

diaphragm for lateral support are anchored for 

out-of-plane forces at each diaphragm level 

with steel anchors, reinforcing dowels, or 

straps that are developed into the diaphragm. 

Connections have adequate strength to resist 

the connection force calculated in the Quick 

Check procedure of Section 4.5.3.7. (§A.5.1.1. 

Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. 

X    
WOOD LEDGERS: The connection between 

the wall panels and the diaphragm does not 

induce cross-grain bending or tension in the 

Connection does not induce cross-

grain bending or tension. 
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C NC N/A U Checklist Comments 

wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 

are connected for transfer of seismic forces to 

the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

There is positive connection for 

shear transfer between diaphragm 

and shear wall in all locations 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 

Reinforced concrete topping slabs that 

interconnect the precast concrete diaphragm 

elements are doweled for transfer of forces 

into the shear wall or frame elements. 

(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

 X    

FOUNDATION DOWELS: Wall reinforcement 

is doweled into the foundation. (§A.5.3.5. Tier 

2: §5.7.3.4) 

Wall reinforcement is dowelled into 

foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 

positive connection using plates, connection 

hardware, or straps between the girder and 

the column support. (§A.5.4.1. Tier 2: 

§5.7.4.1) 

Positive connection present at 

girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Diaphragms 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 

openings immediately adjacent to the shear 

walls are less than 25% of the wall length. 

(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 

SHEAR WALLS: Diaphragm openings 

immediately adjacent to exterior masonry 

shear walls are not greater than 8 ft long. 

(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 

between diaphragm chords. (§A.4.1.2. Tier 2: 

§5.6.1.2) 

Continuous cross ties present. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 

openings immediately adjacent to the shear 

walls are less than 25% of the wall length. 

(§A.4.1.4. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 

shear walls are less than 25% of 

the wall length. 
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C NC N/A U Checklist Comments 

X    

OPENINGS AT EXTERIOR MASONRY 

SHEAR WALLS: Diaphragm openings 

immediately adjacent to exterior masonry 

shear walls are not greater than 8 ft long. 

(§A.4.1.6. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 

exterior masonry shear walls are 

not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 

sheathed diaphragms have aspect ratios less 

than 2-to-1 in the direction being considered. 

(§A.4.2.1. Tier 2: §5.6.2) 

No straight sheathed diaphragms. 

X    

SPANS: All wood diaphragms with spans 

greater than 24 ft consist of wood structural 

panels or diagonal sheathing. (§A.4.2.2. Tier 

2: §5.6.2) 

No straight sheathed or diagonal 

sheathing used in diaphragms. 

X    

DIAGONALLY SHEATHED AND 

UNBLOCKED DIAPHRAGMS: All diagonally 

sheathed or unblocked wood structural panel 

diaphragms have horizontal spans less than 

40 ft and aspect ratios less than or equal to 4-

to-1. (§A.4.2.3. Tier 2: §5.6.2) 

All diaphragms are blocked. 

X    

OTHER DIAPHRAGMS: The diaphragm does 

not consist of a system other than wood, 

metal deck, concrete, or horizontal bracing. 

(§A.4.7.1. Tier 2: §5.6.5) 

Only wood panel diaphragms 

used. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 

of concrete or masonry walls to wood 

structural elements are installed taut and are 

stiff enough to limit the relative movement 

between the wall and the diaphragm to no 

greater than 1/8 in. before engagement of the 

anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 
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16.17 NONSTRUCTURAL CHECKLIST  

 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

joints. (§A.7.1.3. Tier 2. §13.6.2) 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

   X 

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Not accessible during site visit 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2, 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Observed Compliant 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 

No multi-story panel, so not 
applicable. 
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to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 

No masonry veneer, so not 
applicable. 
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§13.6.1.2) 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Not accessible 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No Parapet; So not applicable 

  X  
LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 

No such appendages were 
observed; So not applicable 
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appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 

No industrial racks observed; So 
not applicable 
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requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

X    

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Observed compliant 

X    

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Observed compliant 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 

None observed; So not applicable 
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structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Foundation Plan (1967 Sheet S-A1) 
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Roof Plan (1967 Sheet S-A2) 
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MIS Bldg. A 

Seismic Structural Evaluation & Recommendations   

 

 

 Appendix 7A – Images of Existing Conditions 

 

 

 

Fig 1. High ceiling with clearstory over the library Fig 2. Lower ceiling transition in the library 

Fig 3. High ceiling in the library Fig 4. Exterior soffit at high roof at the library 

Fig 5. Lower soffit at library entry Fig 6. Classroom wing adjacent to library 
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MIRALESTE IS  BUILDING A
LIBRARY PORTION

Appendix 7B  Floor Plans
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 HIGH ROOF DRAG STRUT ENHANCEMENT
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1.0 Introduction- Multipurpose Building B 

A multiphase seismic vulnerability assessment of Building B was conducted, beginning with 

a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding with an ASCE 

41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies for the 

building, which have been further investigated in the Tier 2 Evaluation. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

 

Photo 1 – View of East Entrance of the Multipurpose Building  
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Photo 2 – View of Cafeteria/Food Service Portion of the Multipurpose Building  

 

An overall campus map of Miraleste Intermediate School, indicating the buildings under 

evaluation, is provided below. The highlighted building is Building B. 

148



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

MULTI PURPOSE BUILDING 

 

 

                
 

 

Site Map- Building B 
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2.0 Building B – Multipurpose Building 

2.1 Site Seismicity 

Based on 1972 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 3,000 psf for vertical dead loads plus live loads. There is no 

geotechnical report available for review.  

 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos 

Verdes Drive East, Rancho Palos Verdes, CA 90275,  

 

Site Coordinates = 33.75222°N, -118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.010  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714g 

SX1 = FvS1,20/20 = 0.396g 

 

2.2 Building Description 

The Multipurpose Building is a one-story building in the south-western part of the school 

campus. The center portion of the multipurpose building was originally constructed circa 

1973 and added cafeteria wing and music room wing circa 1978. The existing drawings for 

the original center portion are dated December 29, 1972, which shows the proposed 

multipurpose building construction and implies the building was constructed shortly 

thereafter. Functionally, the building consists of one story of auditorium portion with 

raised stage/platform and a small mezzanine floor over restroom as storage space. The 

original 1972 center portion of the building is rectangular with approximate dimensions of 

118.5’ x 59.25’ with a small toilet wing on the side. Total footprint of the original building is 

estimated to be ±7,500 square feet. Typical average roof height is about 22’-9”. The roof of 

the original multipurpose building portion consists of plywood panel over wood joist and 
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Tectum panels over wood joists with diagonal steel rod bracing. The wood joists are 

supported by tapered steel girders spanning about 59’ at 18.5’ spacing; the steel girders 

are supported by cast-in-place concrete columns along the perimeter of the buildings. The 

lateral force resistance of the building is provided by precast concrete wall panels, which 

are tied together by cast-in-place concrete columns. The foundation of the building 

consists of concrete spread footing under the concrete columns. 

 

The 1977 additions of a cafeteria wing and music room wing to the Multipurpose Building 

are structurally separated from the original Multipurpose Building construction at the roof 

level) with a 1.5” seismic separation gap. The cafeteria/food service portion of the building 

addition is rectangular in shape with approximate dimensions of 90’ x 87’; total footprint of 

the cafeteria building is estimated to be ±7,800 square feet with average roof height about 

18’. The music room portion of the building addition is rectangular in shape with 

approximate dimensions of 100’ x 45’; total footprint of the cafeteria building is estimated 

to be ±4,500 square feet with average roof height about 18’. The roof of the 1977 

multipurpose building additions consist of plywood panel over wood joists. The wood joists 

are supported by steel girders; the steel girders are supported by reinforced masonry walls. 

The lateral force resistance of the building additions is provided by reinforced masonry wall. 

The foundation of the building consists of concrete continuous wall footing and concrete 

spread footing under columns. 

 

Therefore, based on the information in the existing drawings and according to building 

type definition in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: 

Precast Concrete Shear Walls with Flexible Diaphragms denoted as “PC1” for the original 

1972 portion and Building Type: Reinforced Masonry Bearing Walls with Flexible 

Diaphragms denoted as “RM1” for the 1977 additions.  

 

The structural risk category for the multipurpose building is III, per Table 2-1 of ASCE 41-13. 

For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. For 

Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 

evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 
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seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis. 

 

2.3 Building Description Summary Table 
 

Building B – Multipurpose Building   

Summary Table 

Year Designed 1972 for original portion and 1977 for additions 

Drawings Original drawings, dated December 29, 1972, prepared by Donley 

Bundy & Associates  Architects, with Wilson & Thompson Structural 

Engineers. 

Multi-Purpose Building Addition drawings, dated August 1, 1977, 

prepared by  Donley Bundy & Associates  Architects, with Wilson, 

Thompson & LaBrie Structural Engineers. 

Gravity System Wood joists on steel beams/girders supported on columns/walls 

(Flexible Diaphragm) 

Lateral System Precast concrete shear walls and reinforced masonry bearing walls 

No. of Stories & Height 1 Stories;  

Main Roof: hn=22.75 ft;  

Cafeteria/Music Room Roof: hn=18 ft 

Building Period “T” 0.20 Sec 

Base Shear “V” 0.714 W = 295 Kips Original PC1 Multi-purpose Portion 

0.714 W = 303 kips Cafeteria Addition RM1 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies Load Path 

Precast Wall Panels 

Retrofit Recommendations See Section 4.1 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Building B is based on ASCE 41-13 

Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation of 

the existing structure and non-structural conditions to the “Life Safety” performance level, 

per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only performed 

to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These checklists 

have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening. As a Risk Category III, the Basic 

Performance Objective for the building was Damage Control Structural Performance, per 

Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified in the Tier 1 

Screening were then analyzed using a BSE-1E seismic event; some were found to be 

“Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Load Path 

• Tier 1 Deficiency No. 2: Adjacent Buildings 

• Tier 1 Deficiency No. 3: Other Diaphragms 

• Tier 1 Deficiency No. 4: Precast Panels 

• Tier 1 Deficiency No. 5: Unblocked Diaphragms  

 

3.2 ASCE 41-13 Tier 2 Evaluation 

All of the deficiencies listed above were reviewed using a Tier 2 Evaluation.  Some of the 

deficiencies were mitigated base on results of Tier 2 evaluation, which can be found in 

Appendix 1-B. Deficiency No. 2 (Adjacent Buildings) was mitigated with analysis results 

per ASCE 41-13 section 5.4.1.2 by insuring that the provided building separation is larger 

than the expected building displacement at the roof level of the lower building. 

Deficiency No. 3 (Other Diaphragms) was mitigated with calculations per Tier 2 section 

5.6.5. Deficiency No. 5 (Unblocked Diaphragms) was mitigated with calculations per Tier 

2 section 5.6.2. Some of the Tier 2 analysis was performed using analysis results from 

the ETABS model developed for the Tier 2 evaluations. Linear dynamic procedure was 

used for the analysis of the structure using BSE-1E level seismic response spectrum. 

Output forces are exported into excel spreadsheet and series of calculation per ASCE 41-

13 are performed to verify the components have sufficient capacity for load demands. 
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The remaining deficient items following Tier 2 evaluation include: 

1. Tier 2 Deficiency 1 (Load Path) per Section 5.4.1.1 

Due to lack of load path to foundation under precast walls  

2. Tier 2 Deficiency 2 (Precast Panels) per Section 5.7.3.4 

Due to precast wall panels are not connected to foundation 

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Building B 

16.1.2 LS Load 

Path 
5.4.1.1  Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

 

 

16.12 LS Adjacent 

Buildings 
5.4.2 Adequate  

16.12 LS Other 

Diaphragms 
5.6.5 Adequate 

 

16.12 LS Precast 

Panels 
5.7.3.4 Deficient 

 Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

 

16.15 LS 

Unblocked 

Diaphragms 

5.6.2 Adequate  
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4.0 Conclusions 

The Load Path deficiency is due to the fact that the precast panels do not have 

foundations directly underneath them. The precast panels are connected to concrete 

columns on each side of the precast panel and the lateral forces are then transferred to 

the foundation via columns. The shear capacity at the column section is often not 

sufficient, therefore resulting in load path deficiency, which may result in the partial or 

total collapse of the building.  The deficiency of precast panels is the cause of the 

deficiency in load path. The above identified deficiencies are major structural 

deficiencies and pose a serious collapse hazard if they are not mitigated. 

 

Given the reasons above, a voluntary seismic retrofit is recommended for this structure 

to mitigate these deficiencies. 

 

4.1 Proposed Retrofit Options 

Summary of Retrofit options: 

1. Provide new foundation for the precast concrete walls. The new foundation will 

be connected to the existing precast wall panel and tied to existing columns 

footing using reinforcing dowels in epoxy embedment. This will mitigate the 

deficiency of load path and precast wall panels. Final size of the new wall 

footings and details will be developed in future structural upgrading work. 
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4.2 Structural Retrofit Selection Recommendations and Conclusions 

Based on our analysis of Building B, we recommend implementing the following retrofit 

options: 

1.  Provide New Continuous Footing for Precast Wall Panels  

Adding new wall footing will eliminate the deficiency of load path and precast wall 

panels; seismic forces will be transferred to foundation directly. See retrofit sketches 

for the proposed new wall footing and details.  
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Sketch 1 – Foundation Plan, Proposed New Wall Footing 

(Based on Existing 1972 Drawing S-2) 
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Sketch 2 – Proposed New Wall Footing Section Detail 

(Based on Existing 1972 Drawing B/S4) 
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5.0 Documents Reviewed 

The following existing architectural and or structural drawings were reviewed: 

Date Architect / Engineer TTG Comments 

December 

29, 1972 

Donley, Bundy & Associates 

(Architect) 

Wilson & Thompson 

(Structural Engineer) 

Title Block states “Music-Drama Facility Miraleste High 

School”  

Architectural and structural drawings 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

35746) 

August 1, 

1977 

Donley, Bundy & Associates 

(Architect) 

Wilson & Thompson 

(Structural Engineer) 

Title Block states “Miraleste High School, Multi-Purpose 

Building Additions”  

Structural drawings only 

(Office of State Architect, Structural Safety Section, 

Project No. A40131) 
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6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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PBWS

7.0   Architectural Section - Miraleste Intermediate School   

Building B, Performing Arts 

 

Table of Contents 
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Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 
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of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building B is part 

of the 1973 phase. 

 

Building B functions as a multipurpose and auditorium space and contains a stage on the 

south end.  It is a tilt up concrete panel wall structure with cast in place concrete piers.  

It has a tapered steel girder and wood roof system.  Adjacent additions were 

constructed in 1977 and are of wood construction. 

 

All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 
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proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Foundation for concrete wall panels 

This work will consist of providing new continuous footings under the existing precast 

concrete wall panels that create all the walls of the multipurpose room.  These footings 

will run between the existing pier footings that support the roof trusses and separate 

the wall panels.  This will require the removal of some adjacent paving on the exterior or 

floor slab in the interior to allow for excavation.  Excavation under the existing walls will 

be required in sections with the appropriate shoring to allow for the forming and 

placement of new foundation concrete.  This would probably be done for every other 

wall panels at one time and then the alternate panels to complete the work.  The 

existing footings that support the concrete pears in between the wall panels will have to 

be maintained in place when the new work is constructed.  At the state end of the 

multipurpose room the floor level and the exterior paving is elevated approximately 3 

feet from the main finish floor elevation.  This will require deeper excavation in those 

areas.  It will be important to protect and maintain existing underground utilities and in 

some cases rerouting may be required.  See conceptual details #2A. 2B. and 2C. 

 

Accessibility Upgrades 
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There is a ramp surface the accesses the stage from the exterior that may have to be 

partially removed to allow for the excavation work.  This will have to be replaced to its 

original condition.  If Retrofit work is designed and submitted to DSA there will be some 

minimum level of access compliance work that will be required as a condition of the 

obtaining approval.  Typically, there are requirements for an accessible path of travel to 

the subject building from parking and accessible restrooms to serve the building.  Even 

though modernization work has been done which on the campus they may be some 

work required to meet the requirements of the most current codes and regulations at 

the time of that the retrofit work is being designed.  A separate survey for access 

compliance is recommended for the entire campus that would be of benefit for future 

project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work is concrete foundation work.  Any assembly disturbed in the process will have to 

be returned to its original rating condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 

compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 

 

The retrofit work is all under the existing multi-purpose portion of the building 

superstructure.  It should be possible to construct these retrofit footings by excavating 

from one side to minimize the disturbance to the building and to work around the 

existing column footings.  There will still be considerable removal of floor and exterior 

paving to allow for the foundation work including the elevated grade portion around the 

stage to the outside.  These will have to be built back to the original condition.  There 

has been an attempt to show excavation for each panel footing from the side that 

would be the most economical, but there may be conditions discovered in field such as 
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underground utilities that will influence this.  The result from the analysis of this is 

excavation from varying sides for each wall panel based on observable conditions. 
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PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
MISB Miraleste Intermediate School Building B, Performing ArtsMISB Miraleste Intermediate School Building B, Performing Arts

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Remove Concrete Walk 1,202.00 SF 15.00 /SF 18,030
Remove Concrete Slab 527.00 SF 15.00 /SF 7,905
  DEMOLITION 25,935
0205 Demolition 25,935

0220 Earthwork0220 Earthwork
02200.000 EARTHWORK02200.000 EARTHWORK

Excavate For Footing - Hand 219.00 CY 65.00 /CY 14,235
Backfill Walls - Hand 150.00 CY 50.00 /CY 7,500
  EARTHWORK 21,735
0220 Earthwork 21,735

0252 Site Concrete0252 Site Concrete
02520.000 SITE CONCRETE02520.000 SITE CONCRETE

Cast-in-Place Concrete Paving 4" 1,202.00 SF 35.00 /SF 42,070
Concrete HC Ramp - Replacement 1.00 LS 25,000.00 /LS 25,000
  SITE CONCRETE 67,070
0252 Site Concrete 67,070

0320 Reinforcing Steel0320 Reinforcing Steel
03200.000 CONCRETE REINFORCEMENT03200.000 CONCRETE REINFORCEMENT

Foundation Reinforcing (100 #/CY) 69.00 CY 100.00 /CY 6,900
  CONCRETE REINFORCEMENT 6,900

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
0320 Reinforcing Steel 6,900

0330 Concrete0330 Concrete
03300.000 CAST-IN-PLACE CONCRETE03300.000 CAST-IN-PLACE CONCRETE

Drill & Epoxy Reinforcing Dowel 208.00 EA 35.00 /EA 7,280
Continuous Footings - Underpinning 69.00 CY 800.00 /CY 55,200
Slab On Grade 527.00 SF 50.00 /SF 26,350
  CAST-IN-PLACE CONCRETE 88,830
0330 Concrete 88,830

0960 Flooring0960 Flooring
09650.000 RESILIENT FLOORING09650.000 RESILIENT FLOORING

Remove & Replace Flooring 527.00 SF 40.00 /SF 21,080
  RESILIENT FLOORING 21,080
0960 Flooring 21,080
MISB Miraleste Intermediate School Building B,
Performing Arts

231,550

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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Partial Totals
Description Amount Totals Rate

Direct Cost 231,550 231,550
General Conditions 23,155 10.00 %
Performance & Payment Bond 3,338
Liability Insurance 2,316 1.00 %
Overhead & Fee 11,578 5.00 %
Construction Cost 40,387 271,937
Design Contingency 54,387 20.00 %
Escalation 10,877 4.00 %
Construction Cost With C&E 65,264 337,201
Construction Contingency 33,720 10.00 %

33,720 370,921
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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32'
 2"

5 - Cont Footing  - 36" D x 18" W - 415 LF
6 - Slab On Grade 4" - 527 SF
7 - Paving - Concrete 2A - 839 SF
8 - Paving - Concrete -  2C Deep Excavation - 363 SF

MIS_FP_Bldg-B.pdf (98% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

 X   

LOAD PATH: The structure shall contain a 

complete, well defined load path, including 

structural elements and connections that 

serves to transfer the inertial forces 

associated with the mass of all elements of 

the building to the foundation. (§A.2.1.1. Tier 

2: §5.4.1.1) 

No foundation under precast wall 

panels, load path incomplete. 

 X   

ADJACENT BUILDINGS: The clear distance 

between the building being evaluated and 

any adjacent building is greater than 4% of 

the height of the shorter building. This 

statement shall not apply for the following 

building types: W1, W1a, and W2. (§A.2.1.2. 

Tier 2: §5.4.1.2) 

The 1977 additions to the main 

building constructed has 1.5” 

separation joint for 18’-0” of 

building height. 

1.5” < 0.04*(18’) = 8.6” 

Check separation per Tier 2. 

X    

MEZZANINES: Interior mezzanine levels are 

braced independently from the main structure 

or are anchored to the seismic-force-resisting 

elements of the main structure. (§A.2.1.3. 

Tier 2: §5.4.1.3) 

Mezzanines are braced 

independently. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 

strengths of the seismic-force-resisting 

system in any story in each direction is not 

less than 80% of the strength in the adjacent 

story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 

applicable. 

  X  

SOFT STORY: The stiffness of the seismic-

force-resisting system in any story is not less 

than 70% of the seismic-force-resisting 

system stiffness in an adjacent story above 

or less than 80% of the average seismic-

force-resisting system stiffness of the three 

stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 

applicable. 

173



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

MULTI PURPOSE BUILDING 

 

 

                
 

C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 

elements in the seismic-force-resisting 

system are continuous to the foundation. 

(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 

to foundation. 

  X  

GEOMETRY: There are no changes in the 

net horizontal dimension of the seismic-force-

resisting system of more than 30% in a story 

relative to adjacent stories, excluding one-

story penthouses and mezzanines. (§A.2.2.5. 

Tier 2: §5.4.2.4) 

It is one story building, so not 

applicable. 

  X  

MASS: There is no change in effective mass 

more than 50% from one story to the next. 

Light roofs, penthouses, and mezzanines 

need not be considered. (§A.2.2.6. Tier 2: 

§5.4.2.5) 

It is one story building, so not 

applicable. 

X    

TORSION: The estimated distance between 

the story center of mass and the story center 

of rigidity is less than 20% of the building 

width in either plan dimension. (§A.2.2.7. Tier 

2: §5.4.2.6) 

Roof consists of flexible wood 

diaphragms with minimum of 2 

lines of shear wall support. 

Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-susceptible, 

saturated, loose granular soils that could 

jeopardize the building’s seismic 

performance shall not exist in the foundation 

soils at depths within 50 ft under the building. 

(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SLOPE FAILURE: The building site is 

sufficiently remote from potential earthquake-

induced slope failures or rockfalls to be 

unaffected by such failures or is capable of 

accommodating any predicted movements 

without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SURFACE FAULT RUPTURE: Surface fault 

rupture and surface displacement at the 

building site are not anticipated. (§A.6.1.3. 

Tier 2: §5.4.3.1) 

No geotech report available. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 

horizontal dimension of the seismic-force-

resisting system at the foundation level to the 

building height (base/height) is greater than 

0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43 

Compliant per review of existing 

drawings.  

X    

TIES BETWEEN FOUNDATION 

ELEMENTS: The foundation has ties 

adequate to resist seismic forces where 

footings, piles, and piers are not restrained 

by beams, slabs, or soils classified as Site 

Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 

together by slab on grade. 
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16.12LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES PC1: PRECAST OR TILT-

UP CONCRETE SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND PC1A: PRECAST OR TILT-UP 

CONCRETE SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low Seismicity  

Connections 

C NC N/A U Checklist Comments 

X    

WALL ANCHORAGE: Exterior concrete or 

masonry walls that are dependent on the 

diaphragm for lateral support are anchored for 

out-of-plane forces at each diaphragm level 

with steel anchors, reinforcing dowels, or 

straps that are developed into the diaphragm. 

Connections shall have adequate strength to 

resist the connection force calculated in the 

Quick Check procedure of Section 4.5.3.7. 

Commentary Sec. A.5.1.1. Tier 2: Sec. 5.7.1.1 

Wall anchorage is sufficient; see 

calculations. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Seismic-Force-Resisting System 

X    

REDUNDANCY: The number of lines of shear 

walls in each principal direction is greater than 

or equal to 2. Commentary Sec. A.3.2.1.1. Tier 

2: Sec. 5.5.1.1 

At least 2 lines of shear walls in 

each direction. 

X    

WALL SHEAR STRESS CHECK: The shear 

stress in the precast panels, calculated using 

the Quick Check procedure of Section 4.5.3.3, 

is less than the greater of 100 lb/in2 or 2 ʃfc′ . 

Commentary Sec. A.3.2.3.1. Tier 2: Sec. 

5.5.3.1.1 

Wall shear stress is less than 100 

psi; see calculations. 

X    

REINFORCING STEEL: The ratio of 

reinforcing steel area to gross concrete area is 

not less than 0.0012 in the vertical direction 

and 0.0020 in the horizontal direction. 

Commentary Sec. A.3.2.3.2. Tier 2: Sec. 

5.5.3.1.3. 

Reinforcing steel ratio meet 

requirements; see calculations. 

X    

WALL THICKNESS: Thicknesses of bearing 

walls shall not be less than 1/40 the 

unsupported height or length, whichever is 

shorter, nor less than 4 in. Commentary Sec. 

A.3.2.3.5. Tier 2: Sec. 5.5.3.1.2. 

Wall thickness is not less than 

1/40 of unsupported height. 
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C NC N/A U Checklist Comments 

Diaphragms 

  X  

TOPPING SLAB: Precast concrete diaphragm 

elements are interconnected by a continuous 

reinforced concrete topping slab with a 

minimum thickness of 2 in. Commentary Sec. 

A.4.5.1. Tier 2: Sec. 5.6.4. 

No precast diaphragm elements 

used. 

Connections 

X    

WOOD LEDGERS: The connection between 

the wall panels and the diaphragm does not 

induce cross-grain bending or tension in the 

wood ledgers. Commentary Sec. A.5.1.2. Tier 

2: Sec. 5.7.1.3.  

Connection will not induce cross-

grain bending or tension 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 

are connected for transfer of seismic forces to 

the shear walls. Commentary Sec. A.5.2.1. 

Tier 2: Sec. 5.7.2. 

Diaphragms are connected for 

transfer of seismic forces to shear 

walls. 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 

Reinforced concrete topping slabs that 

interconnect the precast concrete diaphragm 

elements are doweled for transfer of forces 

into the shear wall or frame elements. 

Commentary Sec. A.5.2.3. Tier 2: Sec. 5.7.2. 

No topping slab used. 

X    

GIRDER–COLUMN CONNECTION: There is 

a positive connection using plates, connection 

hardware, or straps between the girder and 

the column support. Commentary Sec. 

A.5.4.1. Tier 2: Sec. 5.7.4.1. 

There is positive connection using 

steel anchor bolts. 

High Seismicity. Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

  X  

DEFLECTION COMPATIBILITY FOR RIGID 

DIAPHRAGMS: Secondary components have 

the shear capacity to develop the flexural 

strength of the components. Commentary Sec. 

A.3.1.6.2. Tier 2: Sec. 5.5.2.5.2. 

No rigid diaphragms. 

X    

WALL OPENINGS: The total width of 

openings along any perimeter wall line 

constitutes less than 75% of the length of any 

perimeter wall when the wall piers have aspect 

ratios of less than 2-to-1. Commentary Sec. 

Wall openings less than 75% of 

the length of any perimeter wall. 
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C NC N/A U Checklist Comments 

A.3.2.3.3. Tier 2: Sec. 5.5.3.3.1. 

Diaphragms 

X    

CROSS TIES IN FLEXIBLE DIAPHRAGMS: 

There are continuous cross ties between 

diaphragm chords. Commentary Sec. A.4.1.2. 

Tier 2: Sec. 5.6.1.2. 

Continuous cross ties present. 

  X  

STRAIGHT SHEATHING: All straight 

sheathed diaphragms have aspect ratios less 

than 2-to-1 in the direction being considered. 

Commentary Sec. A.4.2.1. Tier 2: Sec. 5.6.2. 

No straight sheathing used. 

  X  

SPANS: All wood diaphragms with spans 

greater than 24 ft consist of wood structural 

panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2. 

No straight sheathed diaphragms 

used. Wood structural panels 

used. 

  X  

DIAGONALLY SHEATHED AND 

UNBLOCKED DIAPHRAGMS: All diagonally 

sheathed or unblocked wood structural panel 

diaphragms have horizontal spans less than 

40 ft and aspect ratios less than or equal to 4-

to-1. Commentary Sec. A.4.2.3. Tier 2: Sec. 

5.6.2 

No diagonally sheathed or 

unblocked diaphragms in 1972 

PC1 construction. 

 X   

OTHER DIAPHRAGMS: The diaphragm does 

not consist of a system other than wood, metal 

deck, concrete, or horizontal bracing. 

Commentary Sec. A.4.7.1. Tier 2: Sec. 5.6.5 

Tectum panel diaphragm with 

diagonal rod bracing used in 1972 

roof construction. Check capacity 

of diaphragm per Tier 2. 

Connections 

X    

MINIMUM NUMBER OF WALL ANCHORS 

PER PANEL: There are at least two anchors 

from each precast wall panel into the 

diaphragm elements. Commentary Sec. 

A.5.1.3. Tier 2: Sec. 5.7.1.4. 

There are at least 2 anchors into 

diaphragm. 

 X   

PRECAST WALL PANELS: Precast wall 

panels are connected to the foundation. 

Commentary Sec. A.5.3.6. Tier 2: Sec. 

5.7.3.4. 

Precast panel are connection to 

columns, but not connected to 

foundation directly. 

  X  
UPLIFT AT PILE CAPS: Pile caps have top 

reinforcement, and piles are anchored to the 

pile caps. Commentary Sec. A.5.3.8. Tier 2: 

No pile caps. 
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C NC N/A U Checklist Comments 

Sec. 5.7.3.5 

X    

GIRDERS: Girders supported by walls or 

pilasters have at least two ties securing the 

anchor bolts unless provided with independent 

stiff wall anchors with adequate strength to 

resist the connection force calculated in the 

Quick Check procedure of Section 4.5.3.7. 

Commentary Sec. A.5.4.2. Tier 2: Sec. 

5.7.4.2. 

There are at least two ties 

securing the anchor bolts. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 

walls in each principal direction is greater than 

or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 

present. 

X    

SHEAR STRESS CHECK: The shear stress in 

the reinforced masonry shear walls, calculated 

using the Quick Check procedure of Section 

4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 

2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 

X    

REINFORCING STEEL: The total vertical and 

horizontal reinforcing steel ratio in reinforced 

masonry walls is greater than 0.002 of the wall 

with the minimum of 0.0007 in either the two 

directions; the spacing of reinforcing steel is 

less than 48 in., and all vertical bars extend to 

the top of the walls. (§A.3.2.4.2. Tier 2: 

§5.5.3.1.3) 

Reinforcing steel ratios meet 

requirements. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 

elements are interconnected by a continuous 

reinforced concrete topping slab. (§A.4.5.1. 

Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 

masonry walls that are dependent on the 

diaphragm for lateral support are anchored for 

out-of-plane forces at each diaphragm level 

with steel anchors, reinforcing dowels, or 

straps that are developed into the diaphragm. 

Connections have adequate strength to resist 

the connection force calculated in the Quick 

Check procedure of Section 4.5.3.7. (§A.5.1.1. 

Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. 

X    WOOD LEDGERS: The connection between 

the wall panels and the diaphragm does not 

Connection does not induce cross-

grain bending or tension. 
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C NC N/A U Checklist Comments 

induce cross-grain bending or tension in the 

wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 

are connected for transfer of seismic forces to 

the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

There is positive connection for 

shear transfer between diaphragm 

and shear wall in all locations 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 

Reinforced concrete topping slabs that 

interconnect the precast concrete diaphragm 

elements are doweled for transfer of forces 

into the shear wall or frame elements. 

(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

 X    

FOUNDATION DOWELS: Wall reinforcement 

is doweled into the foundation. (§A.5.3.5. Tier 

2: §5.7.3.4) 

Wall reinforcement is dowelled into 

foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 

positive connection using plates, connection 

hardware, or straps between the girder and 

the column support. (§A.5.4.1. Tier 2: 

§5.7.4.1) 

Positive connection present at 

girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Diaphragms 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 

openings immediately adjacent to the shear 

walls are less than 25% of the wall length. 

(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 

SHEAR WALLS: Diaphragm openings 

immediately adjacent to exterior masonry 

shear walls are not greater than 8 ft long. 

(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 

between diaphragm chords. (§A.4.1.2. Tier 2: 

§5.6.1.2) 

Continuous cross ties present. 

X    OPENINGS AT SHEAR WALLS: Diaphragm 

openings immediately adjacent to the shear 

Diaphragm openings adjacent to 

shear walls are less than 25% of 
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C NC N/A U Checklist Comments 

walls are less than 25% of the wall length. 

(§A.4.1.4. Tier 2: §5.6.1.3) 

the wall length. 

X    

OPENINGS AT EXTERIOR MASONRY 

SHEAR WALLS: Diaphragm openings 

immediately adjacent to exterior masonry 

shear walls are not greater than 8 ft long. 

(§A.4.1.6. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 

exterior masonry shear walls are 

not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 

sheathed diaphragms have aspect ratios less 

than 2-to-1 in the direction being considered. 

(§A.4.2.1. Tier 2: §5.6.2) 

No straight sheathed diaphragms. 

X    

SPANS: All wood diaphragms with spans 

greater than 24 ft consist of wood structural 

panels or diagonal sheathing. (§A.4.2.2. Tier 

2: §5.6.2) 

No straight sheathed or diagonal 

sheathing used in diaphragms. 

 X   

DIAGONALLY SHEATHED AND 

UNBLOCKED DIAPHRAGMS: All diagonally 

sheathed or unblocked wood structural panel 

diaphragms have horizontal spans less than 

40 ft and aspect ratios less than or equal to 4-

to-1. (§A.4.2.3. Tier 2: §5.6.2) 

Unblocked diaphragm having span 

more than 40 feet. Check shear 

capacity per Tier 2. 

X    

OTHER DIAPHRAGMS: The diaphragm does 

not consist of a system other than wood, 

metal deck, concrete, or horizontal bracing. 

(§A.4.7.1. Tier 2: §5.6.5) 

Only wood panel diaphragms 

used. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 

of concrete or masonry walls to wood 

structural elements are installed taut and are 

stiff enough to limit the relative movement 

between the wall and the diaphragm to no 

greater than 1/8 in. before engagement of the 

anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
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C NC N/A U Checklist Comments 

Life Safety Systems 

   X 

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not accessible during site visit  

   X 

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not accessible during site visit 

   X 

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Not accessible during site visit 

   X 

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not accessible during site visit 

X    

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Proper clearance observed 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 
Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  
LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 

Not applicable to Life Safety. 
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Tier 2. §13.6.2) 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 

Not applicable to Life Safety. 
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than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

No multi-story panel, so not 
applicable. 
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  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 
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  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

X    

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

Meet requirements, so complaint. 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 

No such appendages were 
observed; So not applicable 
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(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    
LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-

Proper anchorage was observed 
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depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

X    

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Proper bracing was observed 

X    

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Proper bracing and support was 
observed 

X    

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

Proper anchorage was observed 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 
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Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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 Roof and Foundation Plan (1972 Sheet S-2) 

213



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

MULTI PURPOSE BUILDING 

 

 

                
 

 

 

 

 

Foundation Plan (1977 Addition Sheet S-2) 

 

 

 

Roof Plan (1977 Addition Sheet S-3) 
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 Appendix 7A – Images of Existing Conditions 

 

 

  

Fig 1. Precast wall panels at front of MP room Fig 2. Exterior ramp adjacent to wall panels 

Fig 3. Covered walkway adjacent to wall panels Fig 4. Stage to adjacent room through wall panel 

Fig 5. Electrical equipment mounted to wall panels Fig 6. Precast wall panels from inside the MP room 
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Fig 10. Exterior stair to elevated room adjacent to 

wall panels 

Fig 7. Wall panels at entry ticket booth from exterior 

Fig 8. Elevated area at wall panels behind the stage 

Fig 9. Elevated entry to the stage through wall panel 

Fig 11. Exterior soffited area at wall panels 
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Classroom Building C was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the District 

(see Section 5.0), site walks through the building, and structural calculations performed 

using the guidelines outlined in ASCE 41-13. 

 

Picture of similar bldg.  

 

An overall campus map of Jefferson High School, indicating the buildings under evaluation, 

is provided below. The highlighted building is Classroom Building C. 
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Site Map- Classroom Building C 

 

 

 

 

 

 

 

 

 

224



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (C) 

 

 

                
 

 

2.0 Classroom Building C 

2.1 Site Seismicity 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos Verdes 

Dr. E, Rancho Palos Verdes, CA 90275 

 

Site Coordinates = 33.75222°N, 118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514 g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.01    (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714 g 

SX1 = FvS1,20/20 = 0.396 g 

 

2.2 Building Description 

The Classroom Building ‘C’ is a one-story building in the western part of the school campus. 

The set of existing drawings is available dated February 1967, which shows the proposed 

building construction and implies the building was constructed shortly thereafter. 

Functionally, the building consists of one story of classrooms. The building is rectangular 

with approximate dimensions of 80’ x 250’. Total footprint of the building is estimated to 

be ±13,800 square feet. About 30 feet of south end of the building has a five feet step 

down.  Roof typical height is about 13’-3”. 

The building consists of blocked plywood sitting on glulam chord ties with ridge glulam 

beam at center, which is considered flexible diaphragm. The building has continuous 

spread footing below the reinforced bearing brick walls and spread footing below gravity 

columns. The lateral system of the building is mainly formed of reinforced brick wall in 

both directions. Therefore, based on the information in the existing drawings and 
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according to building type definition in Table 3-1 of ASCE 41-13, this building is considered 

to be Building Type: Reinforced Masonry Bearing Walls with Flexible Diaphragms denoted 

as “RM1”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 41-

13. For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the 

extent required for immediate occupancy. The seismic hazard level used for both the Tier 

1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 
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2.3 Building Description Summary Table 
 

Classroom Building  C 

Summary Table 

Year Designed 1967 

Drawings Original drawings prepared by Donley .Bundy & Associates(Arch.) 

& Wilson & Wilson Structural Engineers; dated February 1967 

Gravity System Wood roof diaph. On glulam beams on bearing brick walls w/infill HSS 

columns 

Lateral System Reinforced Brick Walls 

No. of Stories & Height One Story;  

Main Roof: hn=13.25 ft;  

 

Building Period “T” 0.139 Sec 

Base Shear “V” 0.714 W = 550 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations - 

 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Classroom building C  is based on 

ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid 

evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening 

is only performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. 

These checklists have been completed and can be found in Appendix 1-A. 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 No deficiencies were identified post Tier 1 analysis. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

No Tier 2 evaluation required. 

 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation. 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

1967 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building C” 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The information 

and opinions provided in this report have been prepared in accordance with recognized 

engineering principles. These findings and opinions are not intended as a warranty by TTG for the 

condition of the existing building and its performance in a major seismic event. 
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PBWS

7.0   Architectural Section - Miraleste Intermediate School    

Building C, Classrooms 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building C is part 

of the 1967 phase. 

 

Building C contains classrooms in a single story rectangular plan with back to back 

classrooms.  There are circulation walkways around the building with overhangs to 

shade.  It is a reinforced brick masonry wall structure with a concrete bond beam 

around the top of the walls to transfer the roof beam load to the walls.  The roof 

structure is a wood framed with glue laminated beams and secondary joists.  

 

All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how  

  

PBWS 
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the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion  
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It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening 

Checklists/Calculation 
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ASCE 41-13  

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  
 
Low Seismicity 
 
Building system 
 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall 
contain a complete, well defined load 
path, including structural elements 
and connections that serves to 
transfer the inertial forces associated 
with the mass of all elements of the 
building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Complete load path, so compliant. 

X    

ADJACENT BUILDINGS: The clear 
distance between the building being 
evaluated and any adjacent building 
is greater than 4% of the height of the 
shorter building. This statement shall 
not apply for the following building 
types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.3) 

No adjacent bldg. 

  X  

MEZZANINES: Interior mezzanine 
levels are braced independently from 
the main structure or are anchored to 
the seismic-force-resisting elements 
of the main structure. (§A.2.1.3. Tier 
2: §5.4.1.3) 

No mezzanine levels in the building, not 
applicable. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-
resisting system in any story in each 
direction is not less than 80% of the 
strength in the adjacent story above. 
(§A2.2.2. Tier 2: §5.4.2.1) 

One story bldg.  

  X  

SOFT STORY: The stiffness of the 
seismic-force-resisting system in any 
story is not less than 70% of the 
seismic-force-resisting system 
stiffness in an adjacent story above or 
less than 80% of the average seismic-
force-resisting system stiffness of the 
three stories above. (§A.2.2.3. Tier 2: 
§5.4.2.2) 

One story bldg. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All 
vertical elements in the seismic-force-
resisting system are continuous to the 
foundation. (§A.2.2.4. Tier 2: §5.4.2.3) 

Per review of as-built and site investigation. 

  X  

GEOMETRY: There are no changes 
in the net horizontal dimension of the 
seismic-force-resisting system of 
more than 30% in a story relative to 
adjacent stories, excluding one-story 
penthouses and mezzanines. 
(§A.2.2.5. Tier 2: §5.4.2.4) 

One story bldg. 

  X  

MASS: There is no change in 
effective mass more than 50% from 
one story to the next. Light roofs, 
penthouses, and mezzanines need 
not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

One story bldg. 

  X  

TORSION: The estimated distance 
between the story center of mass and 
the story center of rigidity is less than 
20% of the building width in either 
plan dimension. (§A.2.2.7. Tier 2: 
§5.4.2.6) 

Flexible diaphragm & more or less equal 
distribution of walls each side per as built. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for 
Low Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-
susceptible, saturated, loose granular 
soils that could jeopardize the 
building’s seismic performance shall 
not exist in the foundation soils at 
depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available but not 
anticipated per site location. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such 
failures or is capable of 
accommodating any predicted 
movements without failure. (§A.6.1.2. 
Tier 2: §5.4.3.1) 

No geotech report available  

   X 

SURFACE FAULT RUPTURE: 
Surface fault rupture and surface 
displacement at the building site are 
not anticipated. (§A.6.1.3. Tier 2: 
§5.4.3.1) 

No geotech report available  

High Seismicity: Complete the Following Items in Addition to the Items for Low 
and Moderate Seismicity. Foundation Configuration 
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C NC N/A U Checklist Comments 

X    

OVERTURNING: The ratio of the 
least horizontal dimension of the 
seismic-force-resisting system at the 
foundation level to the building height 
(base/height) is greater than 0.6Sa. 
(§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43< 
min(60,230)/13.25=4.5 
Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces 
where footings, piles, and piers are 
not restrained by beams, slabs, or 
soils classified as Site Class A, B, or 
C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Compliant per review of existing foundation 
plan.(Ref. sheet S-C1) 

 

 

 
16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 
 
Low and Moderate Seismicity 
 
Seismic-Force-Resisting System 
 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. Commentary 
Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1. 

Per as-built dwgs 

X    

SHEAR STRESS CHECK: The shear 
stress in the reinforced masonry shear 
walls, calculated using the Quick Check 
procedure of Section 4.5.3.3, is less than 
70 lb/in. 2 . Commentary Sec. A.3.2.4.1. 
Tier 2: Sec. 5.5.3.1.1. 

See provided calc at end of 
checklist 

X    

REINFORCING STEEL: The total vertical 
and horizontal reinforcing steel ratio in 
reinforced masonry walls is greater than 
0.002 of the wall with the minimum of 
0.0007 in either of the two directions; the 
spacing of reinforcing steel is less than 48 
in., and all vertical bars extend to the top of 
the walls. Commentary Sec. A.3.2.4.2. Tier 
2: Sec. 5.5.3.1.3. 

See provided calc at end of 
checklist 

Stiff Diaphragms 
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  X  

TOPPING SLAB: Precast concrete 
diaphragm elements are interconnected by 
a continuous reinforced concrete topping 
slab. Commentary Sec. A.4.5.1. Tier 2: 
Sec. 5.6.4 

Wood diaphragm 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections shall have 
adequate strength to resist the connection 
force calculated in the Quick Check 
procedure of Section 4.5.3.7. Commentary 

Sec. A.5.1.1. Tier 2:Sec. 5.7.1.1.  

See provided calc at end of 
checklist 

  X  

WOOD LEDGERS: The connection 
between the wall panels and the diaphragm 
does not induce cross-grain bending or 
tension in the wood ledgers. Commentary 

Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3.  

Per S-T2 details, no wood ledger 
exist. 

X    

TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 
seismic forces to the shear walls. 
Commentary Sec. A.5.2.1. Tier 2: Sec. 
5.7.2. 

Per A/S-T2, anchor bolts @ each 
Glulam beam location and 48” 
o.c. in between provided 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete 
diaphragm elements are doweled for 
transfer of forces into the shear wall or 
frame elements. Commentary Sec. A.5.2.3. 
Tier 2: Sec. 5.7.2. 

All wood diaphragm 

X    

FOUNDATION DOWELS: Wall 
reinforcement is doweled into the 
foundation. Commentary Sec. A.5.3.5. Tier 
2: Sec. 5.7.3.4 

Per S-T3 details 

X    

GIRDER–COLUMN CONNECTION: There 
is a positive connection using plates, 
connection hardware, or straps between 
the girder and the column support. 
Commentary Sec. A.5.4.1. Tier 2: Sec. 
5.7.4.1. 

Per H/S-T4 

 
High Seismicity: Complete the Following Items in Addition to the Items for Low 

and Moderate Seismicity.  
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Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

Flexible diaphragm 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

Flexible diaphragm 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross 
ties between diaphragm chords. 
Commentary Sec. A.4.1.2. Tier 2: Sec. 
5.6.1.2. 

Glulam beams as cross ties 
between chords…per S-C1 roof 
plan  

X    

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

No large opening…ref. S-C1 roof 
plan 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

No large opening…ref. S-C1 roof 
plan 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios 
less than 2-to-1 in the direction being 
considered. Commentary Sec. A.4.2.1. Tier 
2: Sec. 5.6.2 

5/8” plywood diaphragm per S-C1 
roof plan 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2.  

5/8” plywood diaphragm per S-C1 
roof plan 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All 
diagonally sheathed or unblocked wood 
structural panel diaphragms have 
horizontal spans less than 40 ft and aspect 
ratios less than or equal to 4-to-1. 
Commentary Sec. A.4.2.3. Tier 2: Sec. 
5.6.2. 

Blocked plywood diaphragm per 
S-C1 roof plan  

X    
OTHER DIAPHRAGMS: The diaphragm 
shall not consist of a system other than 

Wood diaphragm 
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wood, metal deck, concrete, or horizontal 
bracing. Commentary Sec. A.4.7.1. Tier 2: 
Sec. 5.6.5. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: 
Anchors of concrete or masonry walls to 
wood structural elements are installed taut 
and are stiff enough to limit the relative 
movement between the wall and the 
diaphragm to no greater than 1/8 in. before 
engagement of the anchors. Commentary 
Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2. 

 

 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 
safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 
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  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 
other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 

No URM partition, so not 
applicable. 
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Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 

Not applicable to Life Safety. 
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capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 
corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 
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Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

No multi-story panel, so not 
applicable. 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 

No cladding panel, so not 
applicable. 
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detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 
less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  
LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 

No URM parapet, so not 
applicable. 
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unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

No such appendages were 
observed; So not applicable 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 
the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 

No stairs, so not applicable. 
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ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 

Not applicable for Life Safety. 
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suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Mechanical and Electrical Equipment 

 X   

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Air conditioning units suspended 
from canopies over existing 
windows are not properly braced. 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

X    

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Proper anchorage was observed 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

 
 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 
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Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Evaluation Calculations 
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Appendix 1-C: As-Built Plans 
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Foundation Plan(S-C1) 

 

 

Roof Plan(S-C1) 
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 Appendix 7A – Images of Existing Conditions 

 

 

 

Fig 1. Building C with shade canopies in front Fig 2. Equipment mount above ceiling 

Fig 3. Typical suspended ceiling & lighting 
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Classroom Building D was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the District 

(see Section 5.0), site walks through the building, and structural calculations performed 

using the guidelines outlined in ASCE 41-13.          

 

Picture of similar bldg.  

 

An overall campus map of Jefferson High School, indicating the buildings under evaluation, 

is provided below. The highlighted building is Classroom Building D. 
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Site Map- Classroom Building D 
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2.0 Classroom Building D 

2.1 Site Seismicity 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos Verdes 

Dr. E, Rancho Palos Verdes, CA 90275 

 

Site Coordinates = 33.75222°N, 118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514 g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.01    (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714 g 

SX1 = FvS1,20/20 = 0.396 g 

 

2.2 Building Description 

The Classroom Building ‘D’ is a one-story building in the north-western part of the school 

campus. The set of existing drawings is available dated December 1969, which shows the 

proposed building construction and implies the building was constructed shortly 

thereafter. Functionally, the building consists of one story of classrooms. The building is 

rectangular with approximate dimensions of 80’ x 280’. Total footprint of the building is 

estimated to be ±16,200 square feet. Roof typical height is about 13’-6”. 

The building consists of blocked plywood sitting on glulam chord ties with ridge glulam 

beam at center, which is considered flexible diaphragm. The building has continuous 

spread footing below the reinforced bearing brick walls and spread footing below gravity 

columns. The lateral system of the building is mainly formed of reinforced brick wall in 

both directions. Therefore, based on the information in the existing drawings and 

according to building type definition in Table 3-1 of ASCE 41-13, this building is considered 
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to be Building Type: Reinforced Masonry Bearing Walls with Flexible Diaphragms denoted 

as “RM1”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 41-

13. For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the 

extent required for immediate occupancy. The seismic hazard level used for both the Tier 

1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceednce in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

 

 

 

 

 

 

 

 

 

 

2.3 Building Description Summary Table 
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Classroom Building  D 

Summary Table 

Year Designed 1968 

Drawings Original drawings prepared by Donley.Bundy & Associates(Arch.) 

& Wilson & Wilson Structural Engineers; dated February 1967 

Gravity System Wood roof diaph. On glulam beams on bearing brick walls w/infill HSS 

columns 

Lateral System Reinforced Brick Walls 

No. of Stories & Height One Story;  

Main Roof: hn=13.5 ft;  

 

Building Period “T” 0.141 Sec 

Base Shear “V” 0.714 W = 646 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations - 

 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Classroom building D is based on 

ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid 

evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening 

is only performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. 

These checklists have been completed and can be found in Appendix 1-A. 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 No deficiencies were identified post Tier 1 analysis. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

No Tier 2 evaluation required. 

 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation. 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing drawings were reviewed: 

Date Architect / Engineer TTG Comments 

December 

1968 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building H”-Second increment 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

29168) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The information 

and opinions provided in this report have been prepared in accordance with recognized 

engineering principles. These findings and opinions are not intended as a warranty by TTG for the 

condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Miraleste Intermediate School    

Building D, Classrooms 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building D is part 

of the 1967 phase. 

 

Building D contains classrooms in a single story rectangular plan with back to back 

classrooms.  There are circulation walkways around the building with overhangs to 

shade.  It is a reinforced brick masonry wall structure with a concrete bond beam 

around the top of the walls to transfer the roof beam load to the walls.  The roof 

structure is a wood framed with glue laminated beams and secondary joists.  

 

All portions of the building are of Type-5 1 hour rated construction and appear fit within 

the current CBC Type-5A requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 
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proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion  
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It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening 

Checklists/Calculation 
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ASCE 41-13  

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  
 
Low Seismicity 
 
Building system 
 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall 
contain a complete, well defined load 
path, including structural elements 
and connections that serves to 
transfer the inertial forces associated 
with the mass of all elements of the 
building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Complete load path, so compliant. 

X    

ADJACENT BUILDINGS: The clear 
distance between the building being 
evaluated and any adjacent building 
is greater than 4% of the height of the 
shorter building. This statement shall 
not apply for the following building 
types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.3) 

No adjacent bldg. 

  X  

MEZZANINES: Interior mezzanine 
levels are braced independently from 
the main structure or are anchored to 
the seismic-force-resisting elements 
of the main structure. (§A.2.1.3. Tier 
2: §5.4.1.3) 

No mezzanine levels in the building, not 
applicable. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-
resisting system in any story in each 
direction is not less than 80% of the 
strength in the adjacent story above. 
(§A2.2.2. Tier 2: §5.4.2.1) 

One story bldg.  

  X  

SOFT STORY: The stiffness of the 
seismic-force-resisting system in any 
story is not less than 70% of the 
seismic-force-resisting system 
stiffness in an adjacent story above or 
less than 80% of the average seismic-
force-resisting system stiffness of the 
three stories above. (§A.2.2.3. Tier 2: 
§5.4.2.2) 

One story bldg. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All 
vertical elements in the seismic-force-
resisting system are continuous to the 
foundation. (§A.2.2.4. Tier 2: §5.4.2.3) 

Per review of as-built and site investigation. 

  X  

GEOMETRY: There are no changes 
in the net horizontal dimension of the 
seismic-force-resisting system of 
more than 30% in a story relative to 
adjacent stories, excluding one-story 
penthouses and mezzanines. 
(§A.2.2.5. Tier 2: §5.4.2.4) 

One story bldg. 

  X  

MASS: There is no change in 
effective mass more than 50% from 
one story to the next. Light roofs, 
penthouses, and mezzanines need 
not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

One story bldg. 

  X  

TORSION: The estimated distance 
between the story center of mass and 
the story center of rigidity is less than 
20% of the building width in either 
plan dimension. (§A.2.2.7. Tier 2: 
§5.4.2.6) 

Flexible diaphragm. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for 
Low Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-
susceptible, saturated, loose granular 
soils that could jeopardize the 
building’s seismic performance shall 
not exist in the foundation soils at 
depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available but not 
anticipated per site location. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such 
failures or is capable of 
accommodating any predicted 
movements without failure. (§A.6.1.2. 
Tier 2: §5.4.3.1) 

No geotech report available  

   X 

SURFACE FAULT RUPTURE: 
Surface fault rupture and surface 
displacement at the building site are 
not anticipated. (§A.6.1.3. Tier 2: 
§5.4.3.1) 

No geotech report available  

High Seismicity: Complete the Following Items in Addition to the Items for Low 
and Moderate Seismicity. Foundation Configuration 
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C NC N/A U Checklist Comments 

X    

OVERTURNING: The ratio of the 
least horizontal dimension of the 
seismic-force-resisting system at the 
foundation level to the building height 
(base/height) is greater than 0.6Sa. 
(§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43< 
min(60,250)/13.25=4.5 
Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces 
where footings, piles, and piers are 
not restrained by beams, slabs, or 
soils classified as Site Class A, B, or 
C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Compliant per review of existing foundation 
plan.(Ref. sheet S-D1) 

 

 

 
16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 
 
Low and Moderate Seismicity 
 
Seismic-Force-Resisting System 
 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. Commentary 
Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1. 

Per as-built dwgs 

X    

SHEAR STRESS CHECK: The shear 
stress in the reinforced masonry shear 
walls, calculated using the Quick Check 
procedure of Section 4.5.3.3, is less than 
70 lb/in. 2 . Commentary Sec. A.3.2.4.1. 
Tier 2: Sec. 5.5.3.1.1. 

See provided calc at end of 
checklist 

X    

REINFORCING STEEL: The total vertical 
and horizontal reinforcing steel ratio in 
reinforced masonry walls is greater than 
0.002 of the wall with the minimum of 
0.0007 in either of the two directions; the 
spacing of reinforcing steel is less than 48 
in., and all vertical bars extend to the top of 
the walls. Commentary Sec. A.3.2.4.2. Tier 
2: Sec. 5.5.3.1.3. 

See provided calc at end of 
checklist 

Stiff Diaphragms 
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  X  

TOPPING SLAB: Precast concrete 
diaphragm elements are interconnected by 
a continuous reinforced concrete topping 
slab. Commentary Sec. A.4.5.1. Tier 2: 
Sec. 5.6.4 

Wood diaphragm 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections shall have 
adequate strength to resist the connection 
force calculated in the Quick Check 
procedure of Section 4.5.3.7. Commentary 

Sec. A.5.1.1. Tier 2:Sec. 5.7.1.1.  

See provided calc at end of 
checklist 

  X  

WOOD LEDGERS: The connection 
between the wall panels and the diaphragm 
does not induce cross-grain bending or 
tension in the wood ledgers. Commentary 

Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3.  

Per S-T2 details, no wood ledger 
exist. 

X    

TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 
seismic forces to the shear walls. 
Commentary Sec. A.5.2.1. Tier 2: Sec. 
5.7.2. 

Per A/S-T2, anchor bolts @ each 
Glulam beam location and 48” 
o.c. in between provided 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete 
diaphragm elements are doweled for 
transfer of forces into the shear wall or 
frame elements. Commentary Sec. A.5.2.3. 
Tier 2: Sec. 5.7.2. 

All wood diaphragm 

X    

FOUNDATION DOWELS: Wall 
reinforcement is doweled into the 
foundation. Commentary Sec. A.5.3.5. Tier 
2: Sec. 5.7.3.4 

Per S-T3 details 

X    

GIRDER–COLUMN CONNECTION: There 
is a positive connection using plates, 
connection hardware, or straps between 
the girder and the column support. 
Commentary Sec. A.5.4.1. Tier 2: Sec. 
5.7.4.1. 

Per H/S-T4 

 
High Seismicity: Complete the Following Items in Addition to the Items for Low 

and Moderate Seismicity.  
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C NC N/A U Checklist Comments 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

Flexible diaphragm 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

Flexible diaphragm 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross 
ties between diaphragm chords. 
Commentary Sec. A.4.1.2. Tier 2: Sec. 
5.6.1.2. 

Glulam beams as cross ties 
between chords…per S-D1 roof 
plan  

X    

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

No large opening…ref. S-D1 roof 
plan 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

No large opening…ref. S-D1 roof 
plan 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios 
less than 2-to-1 in the direction being 
considered. Commentary Sec. A.4.2.1. Tier 
2: Sec. 5.6.2 

5/8” plywood diaphragm per S-D1 
roof plan 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2.  

5/8” plywood diaphragm per S-D1 
roof plan 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All 
diagonally sheathed or unblocked wood 
structural panel diaphragms have 
horizontal spans less than 40 ft and aspect 
ratios less than or equal to 4-to-1. 
Commentary Sec. A.4.2.3. Tier 2: Sec. 
5.6.2. 

Blocked plywood diaphragm per 
S-D1 roof plan  

X    
OTHER DIAPHRAGMS: The diaphragm 
shall not consist of a system other than 

Wood diaphragm 
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C NC N/A U Checklist Comments 

wood, metal deck, concrete, or horizontal 
bracing. Commentary Sec. A.4.7.1. Tier 2: 
Sec. 5.6.5. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: 
Anchors of concrete or masonry walls to 
wood structural elements are installed taut 
and are stiff enough to limit the relative 
movement between the wall and the 
diaphragm to no greater than 1/8 in. before 
engagement of the anchors. Commentary 
Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2. 

 

 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 
safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 
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  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 
other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 

No URM partition, so not 
applicable. 
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Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 

Not applicable to Life Safety. 
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capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 
corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 
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Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

No multi-story panel, so not 
applicable. 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 

No cladding panel, so not 
applicable. 
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detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 
less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  
LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 

No URM parapet, so not 
applicable. 
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unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

No such appendages were 
observed; So not applicable 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 
the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 

No stairs, so not applicable. 
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ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 

Not applicable for Life Safety. 
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suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Mechanical and Electrical Equipment 

 X   

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Air conditioning units suspended 
from canopies over existing 
windows are not properly braced. 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

X    

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Proper anchorage was observed 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

 
 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 
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Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: As-Built Plans 
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Foundation Plan (S-D1) 

 

 

Roof Plan (S-D1) 
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Fig 1. Exterior adjacent to slope Fig 2. South end with large openings 

Fig 3. Covered walkway 
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Classroom Building E was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the District 

(see Section 5.0), site walks through the building, and structural calculations performed 

using the guidelines outlined in ASCE 41-13.          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An overall campus map of Jefferson High School, indicating the buildings under evaluation, 

is provided below. The highlighted building is Classroom Building E. 
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Site Map- Classroom Building E 
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2.0 Classroom Building E 

2.1 Site Seismicity 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos Verdes 

Dr. E, Rancho Palos Verdes, CA 90275 

 

Site Coordinates = 33.75222°N, 118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514 g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.01    (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714 g 

SX1 = FvS1,20/20 = 0.396 g 

 

2.2 Building Description 

The Classroom Building ‘E’ is a one-story building in the northern part of the school 

campus. The set of existing drawings is available dated February 1967, which shows the 

proposed building construction and implies the building was constructed shortly 

thereafter. Functionally, the building consists of one story of classrooms. The building is 

rectangular with approximate dimensions of 80’ x 125’. Total footprint of the building is 

estimated to be ±7,200 square feet. Roof typical height is about 13’-6”. 

The building consists of blocked plywood sitting on glulam chord ties with ridge glulam 

beam at center, which is considered flexible diaphragm. The building has continuous 

spread footing below the reinforced bearing brick walls and spread footing below gravity 

columns. The lateral system of the building is mainly formed of reinforced brick wall in 

both directions. Therefore, based on the information in the existing drawings and 

according to building type definition in Table 3-1 of ASCE 41-13, this building is considered 
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to be Building Type: Reinforced Masonry Bearing Walls with Flexible Diaphragms denoted 

as “RM1”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 41-

13. For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the 

extent required for immediate occupancy. The seismic hazard level used for both the Tier 

1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

 

 

 

 

 

 

 

 

 

 

2.3 Building Description Summary Table 
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Classroom Building  E 

Summary Table 

Year Designed 1967 

Drawings Original drawings prepared by Donley.Bundy & Associates(Arch.) 

& Wilson & Wilson Structural Engineers; dated February 1967 

Gravity System Wood roof diaph. On glulam beams on bearing brick walls w/infill HSS 

columns 

Lateral System Reinforced Brick Walls 

No. of Stories & Height One Story;  

Main Roof: hn=13.5 ft;  

 

Building Period “T” 0.141 Sec 

Base Shear “V” 0.714 W = 291 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations - 

 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Classroom building E is based on 

ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid 

evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening 

is only performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. 

These checklists have been completed and can be found in Appendix 1-A. 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 No deficiencies were identified post Tier 1 analysis. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

No Tier 2 evaluation required. 

 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation. 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

1967 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building E” 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The information 

and opinions provided in this report have been prepared in accordance with recognized 

engineering principles. These findings and opinions are not intended as a warranty by TTG for the 

condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Miraleste Intermediate School    

Building E, Classrooms 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building E is part 

of the 1967 phase. 

 

Building E contains classrooms in a single story rectangular plan with back to back 

classrooms.  There are circulation walkways around the building with overhangs to 

shade.  It is a reinforced brick masonry wall structure with a concrete bond beam 

around the top of the walls to transfer the roof beam load to the walls.  The roof 

structure is a wood framed with glue laminated beams and secondary joists.  

 

All portions of the building are of Type-5 1 hour rated construction and appear fit within 

the current CBC Type-5A requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 
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proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion  
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It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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ASCE 41-13  

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  
 
Low Seismicity 
 
Building system 
 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall 
contain a complete, well defined load 
path, including structural elements 
and connections that serves to 
transfer the inertial forces associated 
with the mass of all elements of the 
building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Complete load path, so compliant. 

X    

ADJACENT BUILDINGS: The clear 
distance between the building being 
evaluated and any adjacent building 
is greater than 4% of the height of the 
shorter building. This statement shall 
not apply for the following building 
types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.3) 

No adjacent bldg. 

  X  

MEZZANINES: Interior mezzanine 
levels are braced independently from 
the main structure or are anchored to 
the seismic-force-resisting elements 
of the main structure. (§A.2.1.3. Tier 
2: §5.4.1.3) 

No mezzanine levels in the building, not 
applicable. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-
resisting system in any story in each 
direction is not less than 80% of the 
strength in the adjacent story above. 
(§A2.2.2. Tier 2: §5.4.2.1) 

One story bldg.  

  X  

SOFT STORY: The stiffness of the 
seismic-force-resisting system in any 
story is not less than 70% of the 
seismic-force-resisting system 
stiffness in an adjacent story above or 
less than 80% of the average seismic-
force-resisting system stiffness of the 
three stories above. (§A.2.2.3. Tier 2: 
§5.4.2.2) 

One story bldg. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All 
vertical elements in the seismic-force-
resisting system are continuous to the 
foundation. (§A.2.2.4. Tier 2: §5.4.2.3) 

Per review of as-built and site investigation. 

  X  

GEOMETRY: There are no changes 
in the net horizontal dimension of the 
seismic-force-resisting system of 
more than 30% in a story relative to 
adjacent stories, excluding one-story 
penthouses and mezzanines. 
(§A.2.2.5. Tier 2: §5.4.2.4) 

One story bldg. 

  X  

MASS: There is no change in 
effective mass more than 50% from 
one story to the next. Light roofs, 
penthouses, and mezzanines need 
not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

One story bldg. 

  X  

TORSION: The estimated distance 
between the story center of mass and 
the story center of rigidity is less than 
20% of the building width in either 
plan dimension. (§A.2.2.7. Tier 2: 
§5.4.2.6) 

Flexible diaphragm. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for 
Low Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-
susceptible, saturated, loose granular 
soils that could jeopardize the 
building’s seismic performance shall 
not exist in the foundation soils at 
depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available but not 
anticipated per site location. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such 
failures or is capable of 
accommodating any predicted 
movements without failure. (§A.6.1.2. 
Tier 2: §5.4.3.1) 

No geotech report  

   X 

SURFACE FAULT RUPTURE: 
Surface fault rupture and surface 
displacement at the building site are 
not anticipated. (§A.6.1.3. Tier 2: 
§5.4.3.1) 

No geotech report available  

High Seismicity: Complete the Following Items in Addition to the Items for Low 
and Moderate Seismicity. Foundation Configuration 
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C NC N/A U Checklist Comments 

X    

OVERTURNING: The ratio of the 
least horizontal dimension of the 
seismic-force-resisting system at the 
foundation level to the building height 
(base/height) is greater than 0.6Sa. 
(§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43< 
min(60,125)/13.25=4.5 
Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces 
where footings, piles, and piers are 
not restrained by beams, slabs, or 
soils classified as Site Class A, B, or 
C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Compliant per review of existing foundation 
plan.(Ref. sheet S-E1) 

 

 

 
16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 
 
Low and Moderate Seismicity 
 
Seismic-Force-Resisting System 
 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. Commentary 
Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1. 

Per as-built dwgs 

X    

SHEAR STRESS CHECK: The shear 
stress in the reinforced masonry shear 
walls, calculated using the Quick Check 
procedure of Section 4.5.3.3, is less than 
70 lb/in.2 . Commentary Sec. A.3.2.4.1. Tier 
2: Sec. 5.5.3.1.1. 

See provided calc at end of 
checklist 

X    

REINFORCING STEEL: The total vertical 
and horizontal reinforcing steel ratio in 
reinforced masonry walls is greater than 
0.002 of the wall with the minimum of 
0.0007 in either of the two directions; the 
spacing of reinforcing steel is less than 48 
in., and all vertical bars extend to the top of 
the walls. Commentary Sec. A.3.2.4.2. Tier 
2: Sec. 5.5.3.1.3. 

See provided calc at end of 
checklist 

Stiff Diaphragms 
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  X  

TOPPING SLAB: Precast concrete 
diaphragm elements are interconnected by 
a continuous reinforced concrete topping 
slab. Commentary Sec. A.4.5.1. Tier 2: 
Sec. 5.6.4 

Wood diaphragm 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections shall have 
adequate strength to resist the connection 
force calculated in the Quick Check 
procedure of Section 4.5.3.7. Commentary 

Sec. A.5.1.1. Tier 2:Sec. 5.7.1.1.  

See provided calc at end of 
checklist 

  X  

WOOD LEDGERS: The connection 
between the wall panels and the diaphragm 
does not induce cross-grain bending or 
tension in the wood ledgers. Commentary 

Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3.  

Per S-T2 details, no wood ledger 
exist. 

X    

TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 
seismic forces to the shear walls. 
Commentary Sec. A.5.2.1. Tier 2: Sec. 
5.7.2. 

Per A/S-T2, anchor bolts @ each 
Glulam beam location and 48” 
o.c. in between provided 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete 
diaphragm elements are doweled for 
transfer of forces into the shear wall or 
frame elements. Commentary Sec. A.5.2.3. 
Tier 2: Sec. 5.7.2. 

All wood diaphragm 

X    

FOUNDATION DOWELS: Wall 
reinforcement is doweled into the 
foundation. Commentary Sec. A.5.3.5. Tier 
2: Sec. 5.7.3.4 

Per B/S-T3 & G/S-T6 details 

X    

GIRDER–COLUMN CONNECTION: There 
is a positive connection using plates, 
connection hardware, or straps between 
the girder and the column support. 
Commentary Sec. A.5.4.1. Tier 2: Sec. 
5.7.4.1. 

Per L/S-T6 

 
High Seismicity: Complete the Following Items in Addition to the Items for Low 

and Moderate Seismicity.  
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C NC N/A U Checklist Comments 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

Flexible diaphragm 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

Flexible diaphragm 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross 
ties between diaphragm chords. 
Commentary Sec. A.4.1.2. Tier 2: Sec. 
5.6.1.2. 

Glulam beams as cross ties 
between chords…per S-E1 roof 
plan  

X    

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

No large opening…ref. S-E1 roof 
plan 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

No large opening…ref. S-E1 roof 
plan 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios 
less than 2-to-1 in the direction being 
considered. Commentary Sec. A.4.2.1. Tier 
2: Sec. 5.6.2 

5/8” plywood diaphragm per S-E1 
roof plan 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2.  

5/8” plywood diaphragm per S-E1 
roof plan 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All 
diagonally sheathed or unblocked wood 
structural panel diaphragms have 
horizontal spans less than 40 ft and aspect 
ratios less than or equal to 4-to-1. 
Commentary Sec. A.4.2.3. Tier 2: Sec. 
5.6.2. 

Blocked plywood diaphragm per 
S-E1 roof plan  

X    
OTHER DIAPHRAGMS: The diaphragm 
shall not consist of a system other than 

Wood diaphragm 
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C NC N/A U Checklist Comments 

wood, metal deck, concrete, or horizontal 
bracing. Commentary Sec. A.4.7.1. Tier 2: 
Sec. 5.6.5. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: 
Anchors of concrete or masonry walls to 
wood structural elements are installed taut 
and are stiff enough to limit the relative 
movement between the wall and the 
diaphragm to no greater than 1/8 in. before 
engagement of the anchors. Commentary 
Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2. 

 

 

 

 

 

 

 

 

 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 
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  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 
safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 

No hazardous materials; So not 
applicable 
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other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 
Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 

Not applicable to Life Safety. 
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dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 
corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 

No multi-story panel, so not 
applicable. 
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any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 
detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 
less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

No URM parapet, so not 
applicable. 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 

No such appendages were 
observed; So not applicable 
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spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 
the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 
ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 
suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

 X   

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Air conditioning units suspended 
from canopies over existing 
windows are not properly braced. 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

X    

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Proper anchorage was observed 
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  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 

Not applicable for Life Safety. 
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seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

 
 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

330



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (E) 

 

 

                
 

C NC N/A U Checklist Comments 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Evaluation Calculations 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (S-E1) 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                       

Roof Plan (S-E1) 
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Fig 1. Exterior adjacent to slope Fig 2. South end with large openings 

Fig 3. Covered walkway 
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Classroom Building F was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the District 

(see Section 5.0), site walks through the building, and structural calculations performed 

using the guidelines outlined in ASCE 41-13.          
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An overall campus map of Jefferson High School, indicating the buildings under evaluation, 

is provided below. The highlighted building is Classroom Building F. 

 

 

 

Site Map- Classroom Building F 

 

 

 

 

 

2.0 Classroom Building F 
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2.1 Site Seismicity 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos Verdes 

Dr. E, Rancho Palos Verdes, CA 90275 

 

Site Coordinates = 33.75222°N, 118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514 g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.01    (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714 g 

SX1 = FvS1,20/20 = 0.396 g 

 

2.2 Building Description 

The Classroom Building ‘F’ is mostly one-story building in the northern part of the school 

campus. Portion of building at north end is stepping down five feet & then at 90 degree 

turn, about twenty three feet long is two-story with same roof elevation but lower 

base(twenty two feet drop) & separated by a 13” concrete retaining wall. The set of 

existing drawings is available dated February 1967, which shows the proposed building 

construction and implies the building was constructed shortly thereafter. Functionally, 

the building consists of classrooms, & two workshops located at depressed area. The 

building is kind of L-shaped (with relatively short toe) with approximate dimensions of 

100’ x 300’. Total footprint of the building is estimated to be ±19,700 square feet. Roof 

typical height is about 13’-3” @ one story portion, 18’-3” at depressed area and 39’-8” @ 

small two-story portion (with lower base), but roof elevation stays same all over the 

building. 

The building roof consists of blocked plywood sitting on glulam chord ties with ridge 

glulam beam at center, which is considered flexible diaphragm. The building has 
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continuous spread footing below the reinforced bearing brick walls and spread footing 

below gravity columns. The lateral system of the building is mainly formed of reinforced 

brick wall in both directions & partial concrete walls at two story portion. Therefore, 

based on the information in the existing drawings and according to building type 

definition in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: 

Reinforced Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 41-

13. For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the 

extent required for immediate occupancy. The seismic hazard level used for both the Tier 

1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

 

 

 

 

 

2.3 Building Description Summary Table 
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Classroom Building  F 

Summary Table 

Year Designed 1967 

Drawings Original drawings prepared by Donley.Bundy & Associates(Arch.) 

& Wilson & Wilson Structural Engineers; dated February 1967 

Gravity System Wood roof diaph. On glulam beams on bearing brick walls w/infill HSS 

columns 

Lateral System Reinforced Brick Walls 

No. of Stories & Height One Story;  

Typ. Roof: hn=13.5 ft; depressed area roof=18.5 ft 

 

Building Period “T” 0.141 Sec 

Base Shear “V” 0.714 W = 646 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations - 

 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Classroom building F is based on 

ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid 

evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening 

is only performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. 

These checklists have been completed and can be found in Appendix 1-A. 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 No deficiencies were identified post Tier 1 analysis. 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

No Tier 2 evaluation required. 

 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation.  

Only recommended item which is not specifically a checklist related and might require 

further study in later phases is the check on adequacy of the retaining wall which is 

occurring at small two-story portion and storage wall. The study will require further 
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geotechnical study of soil, obtain required parameters and verify the adequacy of 

retaining wall in place during seismic event when active pressure pushes on the wall.  

Given the reason above, a voluntary seismic retrofit is not required for this structure. 

 

5.0 Documents Reviewed 

The following existing drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

1967 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building F” 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The information 

and opinions provided in this report have been prepared in accordance with recognized 

engineering principles. These findings and opinions are not intended as a warranty by TTG for the 

condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Miraleste Intermediate School    

Building F, Classrooms & Shops 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building F is part 

of the 1967 phase. 

 

Building F contains classrooms and shop classrooms in an L configuration on the north 

end.  It sets above a large terrace slope.  It is mostly a single story structure with 

overhangs to cover the circulation walks.  There is an exposed basement level under a 

portion of the shops on west end that serves as storage space and opens out on to the 

lower paved area.   It is a reinforced brick masonry wall structure with a concrete bond 

beam around the top of the walls to transfer the roof beam load to the walls.  The roof 

structure is a wood framed with glue laminated beams and secondary joists.  

 

All portions of the building are of Type-5 1 hour rated construction and appear fit within 

the current CBC Type-5A requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 
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moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 
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Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening 

Checklists/Calculation 
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ASCE 41-13  

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  
 
Low Seismicity 
 
Building system 
 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall 
contain a complete, well defined load 
path, including structural elements 
and connections that serves to 
transfer the inertial forces associated 
with the mass of all elements of the 
building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Complete load path, so compliant. 

X    

ADJACENT BUILDINGS: The clear 
distance between the building being 
evaluated and any adjacent building 
is greater than 4% of the height of the 
shorter building. This statement shall 
not apply for the following building 
types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.3) 

No adjacent bldg. 

  X  

MEZZANINES: Interior mezzanine 
levels are braced independently from 
the main structure or are anchored to 
the seismic-force-resisting elements 
of the main structure. (§A.2.1.3. Tier 
2: §5.4.1.3) 

No mezzanine levels in the building, not 
applicable. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-
resisting system in any story in each 
direction is not less than 80% of the 
strength in the adjacent story above. 
(§A2.2.2. Tier 2: §5.4.2.1) 

One story bldg.  

  X  

SOFT STORY: The stiffness of the 
seismic-force-resisting system in any 
story is not less than 70% of the 
seismic-force-resisting system 
stiffness in an adjacent story above or 
less than 80% of the average seismic-
force-resisting system stiffness of the 
three stories above. (§A.2.2.3. Tier 2: 
§5.4.2.2) 

One story bldg. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All 
vertical elements in the seismic-force-
resisting system are continuous to the 
foundation. (§A.2.2.4. Tier 2: §5.4.2.3) 

Per review of as-built and site investigation. 

  X  

GEOMETRY: There are no changes 
in the net horizontal dimension of the 
seismic-force-resisting system of 
more than 30% in a story relative to 
adjacent stories, excluding one-story 
penthouses and mezzanines. 
(§A.2.2.5. Tier 2: §5.4.2.4) 

One story bldg. 

  X  

MASS: There is no change in 
effective mass more than 50% from 
one story to the next. Light roofs, 
penthouses, and mezzanines need 
not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

One story bldg. 

  X  

TORSION: The estimated distance 
between the story center of mass and 
the story center of rigidity is less than 
20% of the building width in either 
plan dimension. (§A.2.2.7. Tier 2: 
§5.4.2.6) 

Flexible diaphragm. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for 
Low Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-
susceptible, saturated, loose granular 
soils that could jeopardize the 
building’s seismic performance shall 
not exist in the foundation soils at 
depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available but not 
anticipated per site location. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such 
failures or is capable of 
accommodating any predicted 
movements without failure. (§A.6.1.2. 
Tier 2: §5.4.3.1) 

No geotech report available  

   X 

SURFACE FAULT RUPTURE: 
Surface fault rupture and surface 
displacement at the building site are 
not anticipated. (§A.6.1.3. Tier 2: 
§5.4.3.1) 

No geotech report available  

High Seismicity: Complete the Following Items in Addition to the Items for Low 
and Moderate Seismicity. Foundation Configuration 

358



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

C NC N/A U Checklist Comments 

X    

OVERTURNING: The ratio of the 
least horizontal dimension of the 
seismic-force-resisting system at the 
foundation level to the building height 
(base/height) is greater than 0.6Sa. 
(§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43< 
min(60,300)/18.25=3.3 
Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces 
where footings, piles, and piers are 
not restrained by beams, slabs, or 
soils classified as Site Class A, B, or 
C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Compliant per review of existing foundation 
plan.(Ref. sheet S-F1) 

 

 

 
16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 
 
Low and Moderate Seismicity 
 
Seismic-Force-Resisting System 
 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. Commentary 
Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1. 

Per as-built dwgs 

X    

SHEAR STRESS CHECK: The shear 
stress in the reinforced masonry shear 
walls, calculated using the Quick Check 
procedure of Section 4.5.3.3, is less than 
70 lb/in.2 . Commentary Sec. A.3.2.4.1. Tier 
2: Sec. 5.5.3.1.1. 

See provided calc at end of 
checklist 

X    

REINFORCING STEEL: The total vertical 
and horizontal reinforcing steel ratio in 
reinforced masonry walls is greater than 
0.002 of the wall with the minimum of 
0.0007 in either of the two directions; the 
spacing of reinforcing steel is less than 48 
in., and all vertical bars extend to the top of 
the walls. Commentary Sec. A.3.2.4.2. Tier 
2: Sec. 5.5.3.1.3. 

See provided calc at end of 
checklist 

Stiff Diaphragms 
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C NC N/A U Checklist Comments 

  X  

TOPPING SLAB: Precast concrete 
diaphragm elements are interconnected by 
a continuous reinforced concrete topping 
slab. Commentary Sec. A.4.5.1. Tier 2: 
Sec. 5.6.4 

Wood diaphragm 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections shall have 
adequate strength to resist the connection 
force calculated in the Quick Check 
procedure of Section 4.5.3.7. Commentary 

Sec. A.5.1.1. Tier 2:Sec. 5.7.1.1.  

See provided calc at end of 
checklist 

  X  

WOOD LEDGERS: The connection 
between the wall panels and the diaphragm 
does not induce cross-grain bending or 
tension in the wood ledgers. Commentary 

Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3.  

Per S-T2 details, no wood ledger 
exist. 

X    

TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 
seismic forces to the shear walls. 
Commentary Sec. A.5.2.1. Tier 2: Sec. 
5.7.2. 

Per A/S-T2, anchor bolts @ each 
Glulam beam location and 48” 
o.c. in between provided 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete 
diaphragm elements are doweled for 
transfer of forces into the shear wall or 
frame elements. Commentary Sec. A.5.2.3. 
Tier 2: Sec. 5.7.2. 

All wood diaphragm 

X    

FOUNDATION DOWELS: Wall 
reinforcement is doweled into the 
foundation. Commentary Sec. A.5.3.5. Tier 
2: Sec. 5.7.3.4 

Per B/S-T3 detail 

X    

GIRDER–COLUMN CONNECTION: There 
is a positive connection using plates, 
connection hardware, or straps between 
the girder and the column support. 
Commentary Sec. A.5.4.1. Tier 2: Sec. 
5.7.4.1. 

 

 
High Seismicity: Complete the Following Items in Addition to the Items for Low 

and Moderate Seismicity.  
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C NC N/A U Checklist Comments 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

Flexible diaphragm 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

Flexible diaphragm 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross 
ties between diaphragm chords. 
Commentary Sec. A.4.1.2. Tier 2: Sec. 
5.6.1.2. 

Glulam beams as cross ties 
between chords…per S-F2 roof 
plan  

X    

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

No large opening…ref. S-F2 roof 
plan 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

No large opening…ref. S-F2 roof 
plan 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios 
less than 2-to-1 in the direction being 
considered. Commentary Sec. A.4.2.1. Tier 
2: Sec. 5.6.2 

5/8” plywood diaphragm per S-F2 
roof plan 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2.  

5/8” plywood diaphragm per S-F2 
roof plan 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All 
diagonally sheathed or unblocked wood 
structural panel diaphragms have 
horizontal spans less than 40 ft and aspect 
ratios less than or equal to 4-to-1. 
Commentary Sec. A.4.2.3. Tier 2: Sec. 
5.6.2. 

Blocked plywood diaphragm per 
S-F2 roof plan  

X    
OTHER DIAPHRAGMS: The diaphragm 
shall not consist of a system other than 

Wood diaphragm 
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C NC N/A U Checklist Comments 

wood, metal deck, concrete, or horizontal 
bracing. Commentary Sec. A.4.7.1. Tier 2: 
Sec. 5.6.5. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: 
Anchors of concrete or masonry walls to 
wood structural elements are installed taut 
and are stiff enough to limit the relative 
movement between the wall and the 
diaphragm to no greater than 1/8 in. before 
engagement of the anchors. Commentary 
Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2. 

 

 

 

 

 

 

 

 

 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 
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C NC N/A U Checklist Comments 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 
safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 

No hazardous materials; So not 
applicable 
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other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 
Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 

Not applicable to Life Safety. 
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dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 
corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 

No multi-story panel, so not 
applicable. 
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any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 
detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 
less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

No URM parapet, so not 
applicable. 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 

No such appendages were 
observed; So not applicable 
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spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 
the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 
ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 
suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

 X   

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Air conditioning units suspended 
from canopies over existing 
windows are not properly braced. 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

X    

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Proper anchorage was observed 
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  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 

Not applicable for Life Safety. 
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seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

 

 

  

373



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

 

 

 

 

Appendix 1-B: Evaluation Calculations 

  

374



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

  

375



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

376



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

377



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

378



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

379



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

 

 

380



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

 

 

Appendix 1-C: As-Built Plans 

 

 

 

 

 

 

 

 

 

 

 

 

 

381



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

 

 

 

 

 

 

 

 

 

 

Foundation Plan (S-F1) 

 

 

 

 

 

 

 

 

 

 

. 

382



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CLASSROOM BUILDING (F) 

 

 

                                                                                        
 

 

 

 

 

 

 

 

 

 

 Roof Plan (S-F2) 
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 Appendix 7A – Images of Existing Conditions 

 

 

 

Fig 1. Terrace slope Fig 2. Circulation walk with overhang 

Fig 3. Exposed basement Fig 4. Shop ceiling with HVAC unit 

Fig 5. Basement storage area Fig 6. Typical shop equipment 
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1.0 Introduction - Gymnasium Building (G) 

A multiphase seismic vulnerability assessment of Gymnasium Building was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Exterior View of Gymnasium Building 
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Photo 2 – Interior View of Gymnasium Building  

 

        An overall campus map of Miraleste Intermediate School, indicating the buildings under 

evaluation, is provided below. The highlighted building is Gymnasium Building (G). 
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Partial Site Plan- Gymnasium Building (G) 
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2.0 Building (G)– Gymnasium Building 

2.1 Site Seismicity 

Based on 1968 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 1,800 psf for vertical dead loads plus live loads. There is no 

geotechnical report available for review.  

 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos 

Verdes Drive East, Rancho Palos Verdes, CA 90275,  

 

Site Coordinates = 33.75222°N, -118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.010  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714g 

SX1 = FvS1,20/20 = 0.396g 

2.2 Building Description 

The Gymnasium Building is a one-story building at the east side of the school campus. The 

building was constructed circa 1968. The existing drawings for the building are dated 

November 8, 1968, which shows the proposed gymnasium building construction and 

implies the building was constructed shortly thereafter.  

 

Functionally, the building consists of one story of gymnasium with entry and restrooms at 

the south end of the building. At the north end of the gymnasium is a dance room at the 

second floor that was built over and attached to the adjoining Storage and Locker building.  

Since the Dance Room is attached to the Storage and Locker Building, it is considered 

structurally as part of that building for the purposes of evaluation. 
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The dance room is separated from the Gymnasium building at the second floor and roof 

levels by a 2 inch gap.  

 

The main gymnasium building is rectangular in shape with approximate dimensions of 

100.8’ x 114.8’. Total footprint of the original building is estimated to be ±13,100 square 

feet. The roof height at the high point of the gymnasium is 30’-0” and 27’-0” at the low 

point. The average gymnasium roof height is about 28’-6”. The roof height of the entry is 

19’-6”. The restrooms roof height at the two ends is 10’-3”. The roof of the building 

consists of 2-1/2” thick reinforced gypsum deck on steel bulb tees at 2’-0 5/8”over 10 inch 

deep I-beams at 7’-0” spaces. The wood joists are supported by tapered steel girders 24” – 

48” in depth. The tapered steel girders are spaced at spaces varying from 19’-5” to 19’-0”. 

The tapered steel girders are typically supported by cast-in-place concrete columns along 

the perimeter of the buildings. The lateral force resistance of the building is provided by 

reinforced brick walls. The foundation of the building consists of concrete spread footing 

under the concrete columns and continuous wall footings. 

 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Reinforced 

Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1”. 

 

The structural risk category for the multipurpose building is III, per Table 2-1 of ASCE 41-13. 

For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse.  

 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy.  

 

The seismic hazard level used for both the Tier 1 and 2 evaluation of this building by ASCE 

41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a seismic hazard with a 20% 

probability of exceedance in 50 years. It is from this seismic hazard level that spectral 

response acceleration parameters are obtained for analysis. 
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2.3 Building Description Summary Table 
 

Building (5)– Gymnasium Building   

Summary Table 

Year Designed 1968 

Drawings Original drawings, dated November 8, 1968, prepared by Donley 

Bundy & Associates  Architects, with Wilson & Wilson Structural 

Engineers. 

Gravity System Gymnasium Roof: Reinforced Gypsum Deck on steel beam purlins on 

tapered steel girders supported on columns/walls/foundation 

(Flexible Diaphragm) 

Entry and Restrooms Roofs: Plywood on wood joists supported on 

walls (Flexible Diaphragm) 

Lateral System Reinforced masonry (Brick) bearing walls  

No. of Stories & Height 1 Story;  

Main Roof: hn=28.5 ft; Entry Roof: hn= 19.5 ft; Restrooms Roof: 10.3 ft 

Building Period “T” 0.247 s 

Base Shear “V” 0.714W = 1011 kips (RM1) 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies 1. Wood ledgers (cross-grain bending) 

2. Other diaphragms (reinforced gypsum concrete) 

Retrofit Recommendations See Section 4.1 (Retrofit required) 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the Building is based on ASCE 41-

13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation 

of the existing structure and non-structural conditions to the “Life Safety” performance 

level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only 

performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These 

checklists have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

structure the Basic Performance Objective for the building was Damage Control Structural 
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Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 

 

 

3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Adjacent Buildings 

• Tier 1 Deficiency No. 2: Wood Ledgers 

• Tier 1 Deficiency No. 3: Other Diaphragms 

All of the deficiencies listed above were reviewed using a Tier 2 Evaluation, which can be 

found in Appendix 1-B.  

Deficiency No. 1 (Adjacent Buildings) was mitigated with analysis results per ASCE 41-13 

section 5.4.1.2 by ensuring that the provided building separation is larger than the 

expected building displacement at the roof level of the lower building.  

Tier 2 analysis was performed using analysis results from the ETABS model developed 

for the Tier 2 evaluations. Linear static procedure was used for the analysis of the 
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structure using BSE-1E level seismic response spectrum. Output results were exported 

to Excel spreadsheets and calculations per ASCE 41-13 were performed.  

Following are remaining deficient items following the Tier 2 evaluation: 

1. Tier 1 Deficiency No. 2: Wood Ledgers.  The connections are subject to 

cross-grain bending. No Tier 2 procedure is available to demonstrate 

compliance. 

2. Tier 1 Deficiency No. 3: Other Diaphragms. The reinforced gypsum 

concrete diaphragm is inadequate. 

 

3.2 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Building G 

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

 

 

 

16.12 LS Adjacent 

Buildings 

 

5.4.2 

 

Adequate 

 

 

16.15 LS Wood 

Ledgers 
5.7.1.3 Deficient 

 Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 

16.15 LS Other 

Diaphragms 
5.6.5 Deficient 

 Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in Section 4.1. 
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4.0 Conclusions 

1. The “wood ledgers” deficiency is due to the fact that the wood ledgers are 

subject to cross-grain bending. Such failure is sudden and non-ductile and can 

result in partial collapse of the entry and restroom roofs. Please refer to Fig. A-

37 of ASCE 41-13 below to clarify: 

 

2. The “other diaphragms” deficiency is due to the fact that the gymnasium roof 

diaphragm consists of reinforced gypsum concrete which is a diaphragm other 

than wood, metal deck, concrete or horizontal bracing.  Reinforced gypsum is 

brittle and has limited strength. The existing reinforced gypsum concrete 

diaphragm was confirmed to be inadequate.  

 

 

 

 

4.1 Proposed Retrofit Options 

Summary of Retrofit options:  
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1. Wood ledgers. To eliminate cross-grain bending of the wood ledgers, the following 

retrofit options are feasible:  

a. Add new steel straps over the roof joists to anchor the wood diaphragms 

directly to the walls. 

b. Add hold-down anchors to the roof joists to anchor the wood diaphragms 

directly to the walls. 

2. Other diaphragms. To reinforce the existing reinforced gypsum diaphragm, the 

following options are feasible:  

a. a. Remove all the existing gypsum deck and the supporting steel bulb tee 

sub-purlins, and replace with new metal deck. Cut off existing ledger stud 

anchors to allow for the attachment of the new metal deck. Weld new steel 

angle ties at maximum 4 ft on centers to the underside of the new metal roof 

deck and anchor to the east and west walls. The new ties would replace the 

steel bulb tees that are currently supporting the east and west walls in the 

out-of-plane direction.   OR 

b. b. Add horizontal diagonal bracing to the gymnasium roof framing. The 

bracing may consist of either steel rods or angles.  

 

4.2 Structural Retrofit Selection Recommendations and Conclusions 

Based on our analysis of Building G, we recommend implementing the following retrofit 

options: 

1.  Wood ledgers. We recommend option (a), the addition of new straps over plywood 

over the roof joists to anchor the wood diaphragms directly to the walls. This option 

should be less invasive as it would not require the removal of ceilings as in option (b) in 
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order to install holdown anchors to the joists. Please refer to retrofit sketch (Sketch 1) 

below.  

 

   

 

                                                       

 

 

 Sketch 1 – Retrofit to address “wood ledgers” deficiency at Gymnasium entry and restroom roofs 

 

 

 

 

 

 

 

 

 

 

 

2. Other diaphragms. We recommend option (b), the addition of horizontal diagonal 

bracing to the gymnasium roof framing. This option is clearly less invasive than 
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replacing the entire gypsum deck with metal deck per option (a) above.   Please see 

retrofit sketch (Sketch 2) below. 

 

 

  

Sketch 2 – Retrofit to address “other diaphragms” deficiency at Gymnasium roof 

 The above identified deficiencies are major structural deficiencies and pose a serious 

collapse hazard if they are not mitigated. 

 

Given the reasons above, a voluntary seismic retrofit is recommended for this structure to 

mitigate these deficiencies. 

 

5.0 Documents Reviewed 
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The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

Date Architect / Engineer TTG Comments 

November 

8, 1968 

Donley  . Bundy & Associates  

Architects, with Wilson & 

Wilson Structural Engineers. 

Title Block states “Miraleste High School Second 

Increment, Palos Verdes Peninsula Unified School 

District”  

Architectural and structural drawings 

(State of California – Department of Public Works, 

Division of Architecture, Project No. 29168) 

 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Miraleste Intermediate School    

Building G, Gymnasium 

 

Table of Contents 
 

7.0 Architectural Section 
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• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 
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• Conclusion 
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• Appendix 7B - Floor Plans 

• Appendix 7C - Conceptual Details 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 
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of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building G is part 

of the 1970 phase. 

 

Building G contains the gymnasium and entry lobby.  It is a reinforced brick masonry 

wall structure with a steel roof system.  There are engaged concrete columns to support 

the tapered steel girders that comprise the main structure.  The lower adjacent spaces 

have a wood roof system with a brick colonnade at the front entry.  The locker building 

immediately adjacent to building G and referred to as building H was constructed earlier 

in the 1967 phase.  A link was constructed to connect the two buildings even though 

they are structurally separated. 

 

All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 
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return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Low roof connection to high wall enhancement 

This work is to enhance connection of the lobby roof diaphragm to the high wall of the 

gymnasium.  The existing roof is a wood roof system connected to the reinforced brick 

wall of the gymnasium with a wood ledger.  The ledger is connected to with anchors 

through the middle.  The enhancement work will consist of providing straps above the 

plywood roof deck connected through to the roof joists.  The straps will be connected by 

steel angle to the masonry wall with anchors.  The work will require removing part of 

the roof system adjacent to the gym wall and patching it back.  See conceptual detail #3. 

 

Retrofit Item 2 
 

Gymnasium roof diaphragm enhancement 

This work is to enhance the high roof diaphragm over the gymnasium.  The existing roof 

is metal deck with gypsum concrete fill supported by tapered steel girders and steel 
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purlins.  The enhancement work will consist of providing cross bracing at perimeter bays 

of the roof.  The bracing will likely be steel angles attached to the tapered steel girders 

and masonry wall with brackets.  The extent of the bracing will be completely 

determined when complete design and engineering is done.  This work can be done 

without disturbing the roofing since the roof structure is open to and can be accessed 

from below.   See conceptual detail #4. 

 

Accessibility Upgrades 
 

The retrofit work has no direct influence on accessibility, however if retrofit work is 

designed and submitted to DSA there will be some minimum level of access compliance 

work that will be required as a condition of the obtaining approval.  Typically there are 

requirements for an accessible path of travel to the subject building from parking and 

accessible restrooms to serve the building.  Even though modernization work has been 

done which on the campus they may be some work required to meet the requirements 

of the most current codes and regulations at the time of that the retrofit work is being 

designed.  A separate survey for access compliance is recommended for the entire 

campus that would be of benefit for future project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work in the roof plane.  Any assembly disturbed in the process will have to be returned 

to its original rating condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 

compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 

 

The retrofit work is all within the roof structure and is relatively easy to access.  There 

will be some removal of roofing over the lobby for the retrofit work but there should be 
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no need to disturb the roof for the roof retrofit over the gymnasium.  It should cause 

minimal disturbance to the operation of the school.  
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PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
MISG Miraleste Intermediate School Building G, GymnasiumMISG Miraleste Intermediate School Building G, Gymnasium

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Remove - Roofing 258.00 SF 5.00 /SF 1,290
  DEMOLITION 1,290
0205 Demolition 1,290

0510 Steel0510 Steel
05050.000 METAL FASTENING05050.000 METAL FASTENING

Drill & Epoxy Anchor (Hilti) 33.00 EA 75.00 /EA 2,475
  METAL FASTENING 2,475

05100.100 Structural Steel05100.100 Structural Steel
Fabricate Structural Steel 5.14 TON 3,000.00 /TON 15,414
Detail Structural Steel 5.14 TON 2,000.00 /TON 10,276
  Structural Steel 25,690

05123.803 Steel Angles 3"05123.803 Steel Angles 3"
Erect Steel Angles  3" 40.00 EA 875.00 /EA 35,000
Angle 3 x 3 x 1/2 With Plates 1,017.00 LF 50.00 /LF 50,850
  Steel Angles 3" 85,850

05123.805 Steel Angles 5"05123.805 Steel Angles 5"
Angle 5 x 5 x 3/8 86.00 LF 50.00 /LF 4,300
  Steel Angles 5" 4,300
0510 Steel 118,315

0610 Rough Carpentry0610 Rough Carpentry
06050.000 FASTENERS AND ADHESIVES06050.000 FASTENERS AND ADHESIVES

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
06050.000 FASTENERS AND ADHESIVES06050.000 FASTENERS AND ADHESIVES

Strap 99.00 LF 25.00 /LF 2,475
  FASTENERS AND ADHESIVES 2,475
0610 Rough Carpentry 2,475

0750 Roofing0750 Roofing
07500.000 MEMBRANE ROOFING07500.000 MEMBRANE ROOFING

Roofing Patch 258.00 SF 35.00 /SF 9,030
  MEMBRANE ROOFING 9,030
0750 Roofing 9,030

0990 Painting0990 Painting
09900.000 PAINTING09900.000 PAINTING

Painting - Metals - High Performance Coating 1,017.00 SF 4.00 /SF 4,068
  PAINTING 4,068
0990 Painting 4,068
MISG Miraleste Intermediate School Building G,
Gymnasium

135,178

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
407



PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Partial Totals
Description Amount Totals Rate

Direct Cost 135,178 135,178
General Conditions 13,518 10.00 %
Performance & Payment Bond 1,949
Liability Insurance 1,352 1.00 %
Overhead & Fee 6,759 5.00 %
Construction Cost 23,578 158,756
Design Contingency 31,751 20.00 %
Escalation 6,350 4.00 %
Construction Cost With C&E 38,101 196,857
Construction Contingency 19,686 10.00 %

19,686 216,543
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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32' 

9 - Roof Construction - Detail 3 - Add Strap - 86 LF
10 - L 3X3X1/2 - 1,017 LF

MIS_FP_Bldg-G.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 

complete, well defined load path, including 

structural elements and connections that 

serves to transfer the inertial forces 

associated with the mass of all elements of 

the building to the foundation. (§A.2.1.1. Tier 

2: §5.4.1.1) 

Complete load path exists. 

 X   

ADJACENT BUILDINGS: The clear distance 

between the building being evaluated and 

any adjacent building is greater than 4% of 

the height of the shorter building. This 

statement shall not apply for the following 

building types: W1, W1a, and W2. (§A.2.1.2. 

Tier 2: §5.4.1.2) 

Adjacent to Storage and Locker 

Room Building. Gap = 2” 

< .04*12.5 ft*12 = 6”, NG, check 

using Tier 2 calculations. 

See Appendix 1-B for Tier 2 

calculations. 

 

  X  

MEZZANINES: Interior mezzanine levels are 

braced independently from the main structure 

or are anchored to the seismic-force-resisting 

elements of the main structure. (§A.2.1.3. 

Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 

strengths of the seismic-force-resisting 

system in any story in each direction is not 

less than 80% of the strength in the adjacent 

story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 

applicable. 

  X  

SOFT STORY: The stiffness of the seismic-

force-resisting system in any story is not less 

than 70% of the seismic-force-resisting 

system stiffness in an adjacent story above 

or less than 80% of the average seismic-

force-resisting system stiffness of the three 

stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 

applicable. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 

elements in the seismic-force-resisting 

system are continuous to the foundation. 

(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 

to foundation. 

  X  

GEOMETRY: There are no changes in the 

net horizontal dimension of the seismic-force-

resisting system of more than 30% in a story 

relative to adjacent stories, excluding one-

story penthouses and mezzanines. (§A.2.2.5. 

Tier 2: §5.4.2.4) 

It is one story building, so not 

applicable. 

  X  

MASS: There is no change in effective mass 

more than 50% from one story to the next. 

Light roofs, penthouses, and mezzanines 

need not be considered. (§A.2.2.6. Tier 2: 

§5.4.2.5) 

It is one story building, so not 

applicable. 

X    

TORSION: The estimated distance between 

the story center of mass and the story center 

of rigidity is less than 20% of the building 

width in either plan dimension. (§A.2.2.7. Tier 

2: §5.4.2.6) 

Roof consists of flexible 

diaphragms with minimum of 2 

lines of shear wall support.  

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 

saturated, loose granular soils that could 

jeopardize the building’s seismic 

performance shall not exist in the foundation 

soils at depths within 50 ft under the building. 

(§A.6.1.1. Tier 2: §5.4.3.1) 

 

X    

SLOPE FAILURE: The building site is 

sufficiently remote from potential earthquake-

induced slope failures or rockfalls to be 

unaffected by such failures or is capable of 

accommodating any predicted movements 

without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

 

X    

SURFACE FAULT RUPTURE: Surface fault 

rupture and surface displacement at the 

building site are not anticipated. (§A.6.1.3. 

Tier 2: §5.4.3.1) 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 

horizontal dimension of the seismic-force-

resisting system at the foundation level to the 

building height (base/height) is greater than 

0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43 

Compliant per review of existing 

drawings. 

X    

TIES BETWEEN FOUNDATION 

ELEMENTS: The foundation has ties 

adequate to resist seismic forces where 

footings, piles, and piers are not restrained 

by beams, slabs, or soils classified as Site 

Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 

together by ties beams and slab 

on grade. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    
REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 
present. 

X    

SHEAR STRESS CHECK: The shear stress in 
the reinforced masonry shear walls, calculated 
using the Quick Check procedure of Section 
4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 
2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 
See Appendix 1-B for calculations. 

X    

REINFORCING STEEL: The total vertical and 
horizontal reinforcing steel ratio in reinforced 
masonry walls is greater than 0.002 of the wall 
with the minimum of 0.0007 in either the two 
directions; the spacing of reinforcing steel is 
less than 48 in., and all vertical bars extend to 
the top of the walls. (§A.3.2.4.2. Tier 2: 
§5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements. See Appendix 1-B 
for calculations. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 
elements are interconnected by a continuous 
reinforced concrete topping slab. (§A.4.5.1. 
Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored for 
out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall to diaphragm anchorage at 
the gymnasium is sufficient. See 
Appendix 1-B for calculations. 

 

 X   

WOOD LEDGERS: The connection between 
the wall panels and the diaphragm does not 
induce cross-grain bending or tension in the 
wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

Connection induces cross-grain 
bending or tension (Ref. B/ S-H3, 
C/ S-H3, A/ S-H4, roof ledger at 
interior brick walls). No Tier 2 
procedure is available to 
demonstrate compliance (§5.7.1.3) 
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C NC N/A U Checklist Comments 

X    
TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Diaphragms are positively 
connected for transfer of seismic 
forces to the shear walls at all 
locations. 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete diaphragm 
elements are doweled for transfer of forces 
into the shear wall or frame elements. 
(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

 X    
FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation. (§A.5.3.5. Tier 
2: §5.7.3.4) 

Wall reinforcement is dowelled into 
foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 
positive connection using plates, connection 
hardware, or straps between the girder and 
the column support. (§A.5.4.1. Tier 2: 
§5.7.4.1) 

Positive connection present at 
girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Diaphragms 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

      

Flexible Diaphragms 

X    
CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Continuous cross ties present. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 
shear walls are less than 25% of 
the wall length. 

X    
OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 

Diaphragm openings adjacent to 
exterior masonry shear walls are 
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C NC N/A U Checklist Comments 

shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

No straight sheathed diaphragms. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

No straight sheathed or diagonal 
sheathing used in diaphragms. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed or 
unblocked wood panel 
diaphragms. 

 X   

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, 
metal deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

Reinforced gypsum concrete 
diaphragm was used. Check shear 
capacity per Tier 2. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 
of concrete or masonry walls to wood 
structural elements are installed taut and are 
stiff enough to limit the relative movement 
between the wall and the diaphragm to no 
greater than 1/8 in. before engagement of the 
anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    
LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 

Observed Compliant 
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C NC N/A U Checklist Comments 

systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 
Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 
 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 
 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

X    

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type present (restrooms) 
Ref. A/ A-H6. Per detail 24/A-T2 
ceiling joists are properly attached 
to resist seismic force. 
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  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 

Proper support was observed 
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system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

No multi-story panel, so not 
applicable. 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  
LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 

No cladding panel, so not 
applicable. 
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a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
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  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

   X 

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Not accessible during site visit 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

No such appendages were 
observed; So not applicable 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 

No URM chimneys, so not 
applicable. 
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(§A.7.9.1. Tier 2: §13.6.7) 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable.  

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable.  

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper anchorage was observed 
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  X  

LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; so not applicable. 

  X  

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

None observed; So not applicable 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

None observed; So not applicable 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 

Not applicable for Life Safety. 
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restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 

Not applicable for Life Safety. 
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resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Foundation Plan with Grid Lines for Calculation Reference 

 

Roof Plan with Grid Lines for Calculation Reference 
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ETABS – Gymnasium west wall 2D model 

EX (Tier 2) = 1.0W = 1.0*(1416 k/ 2) = 708 k; Displacement = .060” at Dance Room roof level  

 

 

Gymnasium West Elevation (A-H2) 
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ETABS Dance Room west wall 2D model 

 EX (Tier 2) = 1.0W = 1.0*(70 k/ 2) = 35 k; Displacement = .013” at roof. 

 

Dance Room west wall (4/ S-H4) 
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GYMNASIUM DISPLACEMENTS (ETABS) 

TABLE:  Joint Displacements               

Story 

Labe

l 

Unique 

Name 

Load 

Case/Comb

o UX UY UZ RX RY RZ 

        in in in rad rad rad 

Gym 

Roof 30 103 EX 

0.05728

2 0 

-

0.01307

8 0 

0.00011

2 0 

Entry 

Roof 30 105 EX 

0.03759

9 0 

-

0.01184

8 0 

0.00012

8 0 

Toilets 

Roof 30 107 EX 

0.01933

9 0 

-

0.00793

8 0 0.0001 0 

Base 30 109 EX 0 0 0 0 

0.00013

7 0 

 

DANCE ROOM DISPLACEMENTS (ETABS) 

TABLE:  Joint 

Displacements                 

Story Label 

Unique 

Name 

Load 

Case/Combo UX UY UZ RX RY RZ 

        in in in rad rad rad 

Dance Room 

Roof 2 47 EX 0.012582 0 

-

0.008346 0 0.000021 0 

Dance Room 

Floor 2 5 EX 0.00859 0 

-

0.005114 0 -0.00008 0 

Base 2 3 EX 0 0 0 0 0.000067 0 

 

ADJACENT BUILDINGS – CHECK EXISTING GAP BETWEEN GYMNASIUM AND DANCE FLOOR 

STRUCTURES 

Required gap = [(.06)^2 + (.013)^2]^(1/2) = .06” < 2” provided, OK 
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Reinforced Gypsum Concrete Diaphragm – Allowable Shear (ASD, UBC 1994 1927A.3) 
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Reinforced Gypsum Concrete Diaphragm – Allowable Shear (ASD, UBC 1994 1927A.3 – Cont’d) 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (1968 Drawing Sheet S-H1) 
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Roof Plan (1968 Drawing Sheet S-H2) 
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Sections (1968 Drawing Sheet S-H3) 
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Sections (1968 Drawing Sheet S-H4) 
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Sections (1968 Drawing Sheet S-H5) 
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 Appendix 7A – Images of Existing Conditions 

 

 

 

Fig 1. Gymnasium structure with lobby entry Fig 2. Lower roof at lobby entry 

Fig 3. Gymnasium roof structure Fig 4. Purlins at masonry wall in gym 

Fig 5. TSG connection at concrete column in gym Fig 6. Locker building connection to gymnasium 
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1

1

SEISMIC RETROFIT
WORK AREA

SEISMIC RETROFIT
WORK ITEM NUMBER

CONCEPTUAL DETAIL
NUMBER

1

3

MIRALESTE IS - BUILDING G

Appendix 7B  Floor Plans

2 4

2 4

TYPICAL

TYPICAL

456



 ROOF DIAPHRAGM CONNECTION
ENHANCEMENT AT MIS BUILDING G GYMNASIUM 3

ROOF LEDGER AT MASONRY WALL

Appendix 7C  Conceptual Details

EXISTING REINFORCED
MASONRY WALL

REMOVE PORTION OF
EXISTING ROOF AS
REQUIRED

EXISTING LEDGER
EXISTING ROOF
JOISTS

NEW STEEL ANGLE
AND STRAP ASSEMBLY

PATCH ROOFING BACK
TO EXISTING

SHAPED CANT STRIP
OVER ANGLE AND BOLTS

ATTACH STRAP AT
EACH JOIST

ANCHOR ANGLE TO
MASONRY WALL
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 ROOF DIAPHRAGM ENHANCEMENT
AT MIS BUILDING G GYMNASIUM 4

REFLECTED CEILING PLAN

NEW GUSSETS
AND STIFFINERS
ATTACH TO TSG

Appendix 7C  Conceptual Details

EXISTING PERLINS

EXISTING REINFORCED
MASONRY WALL

NEW GUSSET AND
BRACKET ANCHORED
TO WALL

EXISTING TSG

NEW CROSS
BRACING ANGLES

CROSSING
GUSSET

EXISTING REINFORCED
MASONRY WALL

EXISTING TSG
NEW CROSS
BRACING ANGLES

EXISTING
GYPSUM ROOF
DECK

EXISTING PERLINS

NEW STIFFINERS
PLATES

NEW GUSSET AND
BRACKET ANCHORED
TO WALL

NEW GUSSET
PLATES

SECTION, BRACING TO TSG

SECTION, BRACING TO WALL
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Shower & Locker Building H was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the District 

(see Section 5.0), site walks through the building, and structural calculations performed 

using the guidelines outlined in ASCE 41-13.          
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An overall campus map of Jefferson High School, indicating the buildings under evaluation, 

is provided below. The highlighted building is Shower & Locker Building H. 
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Site Map- Shower & Locker Building H 

 

 

 

 

 

 

 

 

 

 

2.0 Shower & Locker Building H 
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2.1 Site Seismicity 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos 

Verdes Dr. E, Rancho Palos Verdes, CA 90275 

 

Site Coordinates = 33.75222°N, 118.32549°W  

Occupancy Category = III 

  

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514 g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.01    (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714 g 

SX1 = FvS1,20/20 = 0.396 g 

 

2.2 Building Description 

The Shower & Locker Building ‘H’ is one-story building with varied base and roof 

elevations in the eastern part of the school campus. The set of existing drawings is 

available dated February 1967, which shows the proposed building construction and 

implies the building was constructed shortly thereafter. Functionally, the building consists 

of shower and locker room for boys and girls. The building is kind of rectangular shaped 

with dimensions of 104’ x 137’. Total footprint of the building is estimated to be ±12,600 

square feet. Later is 1969, an elevated wrestling room & stair tower was built connecting 

to southern part roof of existing shower building and 2” separated from Gym building 

built same time. Roof height is about 23’-0” @ wrestling room area, & 13’-6” in other 

areas mostly.  

The building roof consists of blocked plywood sitting on glulam chord ties, which is 

considered flexible diaphragm. The building has continuous spread footing below the 

reinforced masonry walls and spread footing below gravity columns. The lateral system 

of the building is mainly formed of reinforced brick wall in both directions & partial 
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concrete walls at two story portion. Therefore, based on the information in the existing 

drawings and according to building type definition in Table 3-1 of ASCE 41-13, this building 

is considered to be Building Type: Reinforced Masonry Bearing Walls with Flexible 

Diaphragms denoted as “RM1”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 41-

13. For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. 

For Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the 

extent required for immediate occupancy. The seismic hazard level used for both the Tier 

1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

 

 

 

 

 

 

2.3 Building Description Summary Table 
 

Shower & Locker Building  H 

Summary Table 
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Year Designed 1967 

Drawings Original drawings prepared by Donley.Bundy & Associates(Arch.) 

& Wilson & Wilson Structural Engineers; dated February 1967 

Gravity System Wood roof diaph. On glulam beams on bearing brick walls w/infill HSS 

columns 

Lateral System Reinforced Brick Walls 

No. of Stories & Height One Story;  

Main Roof: hn=13ft ;  

Elevated wrestling room Roof: hn=23ft  

Building Period “T” 0.21 Sec 

Base Shear “V” 0.714 W = 749 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations - 

 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Shower & Locker Building H is based 

on ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid 

evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening 

is only performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. 

These checklists have been completed and can be found in Appendix 1-A. 

For purpose of evaluation, wrestling room addition done in 1969 was added as seismic mass 

and considered in calculation.  
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Adjacent Buildings 

All of the deficiencies listed above were reviewed using a Tier 2 Evaluation, which can be 

found in Appendix 1-B.  

Deficiency No. 1 (Adjacent Buildings) was mitigated with analysis results per ASCE 41-13 

section 5.4.1.2 by ensuring that the provided building separation is larger than the 

expected building displacement at the roof level of the lower building.  

Tier 2 analysis was performed using analysis results from the ETABS model developed 

for the Tier 2 evaluations. Linear static procedure was used for the analysis of the 

structure using BSE-1E level seismic response spectrum. Output results were exported 

to Excel spreadsheets and calculations per ASCE 41-13 were performed.  

These calculation are reflected and can be found in report prepared for Gym Building 

(G).  
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3.2 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

 

Building H 

Target Structural 

Performance Level: 

S-2 Damage 

Control 

 

 

 

 

16.12 LS Adjacent 

Buildings 

 

5.4.2 

 

Adequate 

 

 

 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation. The only potential 

deficiency identified in tier 1 was adjacent building issue which is mitigated by 

calculation as part of tier 2 evaluation (see Gym Building (G) report). 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

1967 

 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building H” 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

December 

1968 

Donley. Bundy & Associates 

(Architect) 

Wilson & Wilson (Structural 

Engineer) 

Title Block states “Building H”-Second increment 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

29168) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The information 

and opinions provided in this report have been prepared in accordance with recognized 

engineering principles. These findings and opinions are not intended as a warranty by TTG for the 

condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Miraleste Intermediate School    

Building H, Locker Rooms 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The building referred to as Building H is part 

of the 1967 phase. 

 

Building H contains the locker rooms.   It is a reinforced brick masonry wall structure 

with a wood framed roof structure.  The roof structure is glue laminated beams and 

joists, and has some steel beams to support changes in roof elevations and clearstory 

elements.  When the adjacent gymnasium building “G” was built later in the 1970 phase 

it was linked the locker room building with a circulation passage.  Even with the two 

buildings connection the gymnasium remains structurally separate. 

 

All portions of the building are of Type-5 non-rated construction and appear fit within 

the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

471



MIS Bldg. H 

Seismic Structural Evaluation & Recommendations   

 

 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion  
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It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening 

Checklists/Calculation 
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ASCE 41-13  

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  
 
Low Seismicity 
 
Building system 
 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall 
contain a complete, well defined load 
path, including structural elements 
and connections that serves to 
transfer the inertial forces associated 
with the mass of all elements of the 
building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Complete load path, so compliant. 

 X   

ADJACENT BUILDINGS: The clear 
distance between the building being 
evaluated and any adjacent building 
is greater than 4% of the height of the 
shorter building. This statement shall 
not apply for the following building 
types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.3) 

Adjacent to Storage and Locker Room 

Building. Gap = 2” < .04*12.5 ft*12 = 6”, NG, 

check using Tier 2 calculations. 

See Gym Building (G) report; Appendix 1-B 

for Tier 2 calculations. 

 

  X  

MEZZANINES: Interior mezzanine 
levels are braced independently from 
the main structure or are anchored to 
the seismic-force-resisting elements 
of the main structure. (§A.2.1.3. Tier 
2: §5.4.1.3) 

No mezzanine levels in the building, not 
applicable. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-
resisting system in any story in each 
direction is not less than 80% of the 
strength in the adjacent story above. 
(§A2.2.2. Tier 2: §5.4.2.1) 

One story bldg.  

  X  

SOFT STORY: The stiffness of the 
seismic-force-resisting system in any 
story is not less than 70% of the 
seismic-force-resisting system 
stiffness in an adjacent story above or 
less than 80% of the average seismic-
force-resisting system stiffness of the 
three stories above. (§A.2.2.3. Tier 2: 
§5.4.2.2) 

One story bldg. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All 
vertical elements in the seismic-force-
resisting system are continuous to the 
foundation. (§A.2.2.4. Tier 2: §5.4.2.3) 

Per review of as-built and site investigation. 

  X  

GEOMETRY: There are no changes 
in the net horizontal dimension of the 
seismic-force-resisting system of 
more than 30% in a story relative to 
adjacent stories, excluding one-story 
penthouses and mezzanines. 
(§A.2.2.5. Tier 2: §5.4.2.4) 

One story bldg. 

  X  

MASS: There is no change in 
effective mass more than 50% from 
one story to the next. Light roofs, 
penthouses, and mezzanines need 
not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

One story bldg. 

  X  

TORSION: The estimated distance 
between the story center of mass and 
the story center of rigidity is less than 
20% of the building width in either 
plan dimension. (§A.2.2.7. Tier 2: 
§5.4.2.6) 

Flexible diaphragm. Overall equal stiffness 
distribution by walls  

Moderate Seismicity: Complete the Following Items in Addition to the Items for 
Low Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-
susceptible, saturated, loose granular 
soils that could jeopardize the 
building’s seismic performance shall 
not exist in the foundation soils at 
depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available but not 
anticipated per site location. 

   X 

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such 
failures or is capable of 
accommodating any predicted 
movements without failure. (§A.6.1.2. 
Tier 2: §5.4.3.1) 

No geotech report available  

   X 

SURFACE FAULT RUPTURE: 
Surface fault rupture and surface 
displacement at the building site are 
not anticipated. (§A.6.1.3. Tier 2: 
§5.4.3.1) 

No geotech report available  

High Seismicity: Complete the Following Items in Addition to the Items for Low 
and Moderate Seismicity. Foundation Configuration 
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X    

OVERTURNING: The ratio of the 
least horizontal dimension of the 
seismic-force-resisting system at the 
foundation level to the building height 
(base/height) is greater than 0.6Sa. 
(§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43< 
min(104,137)/23=4.5 
Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces 
where footings, piles, and piers are 
not restrained by beams, slabs, or 
soils classified as Site Class A, B, or 
C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Compliant per review of existing foundation 
plan.(Ref. sheet S-H1) 

 

 

 
16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 
 
Low and Moderate Seismicity 
 
Seismic-Force-Resisting System 
 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. Commentary 
Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1. 

Per as-built dwgs 

X    

SHEAR STRESS CHECK: The shear 
stress in the reinforced masonry shear 
walls, calculated using the Quick Check 
procedure of Section 4.5.3.3, is less than 
70 lb/in.2 . Commentary Sec. A.3.2.4.1. Tier 
2: Sec. 5.5.3.1.1. 

See provided calc at end of 
checklist 

X    

REINFORCING STEEL: The total vertical 
and horizontal reinforcing steel ratio in 
reinforced masonry walls is greater than 
0.002 of the wall with the minimum of 
0.0007 in either of the two directions; the 
spacing of reinforcing steel is less than 48 
in., and all vertical bars extend to the top of 
the walls. Commentary Sec. A.3.2.4.2. Tier 
2: Sec. 5.5.3.1.3. 

See provided calc at end of 
checklist 

Stiff Diaphragms 
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  X  

TOPPING SLAB: Precast concrete 
diaphragm elements are interconnected by 
a continuous reinforced concrete topping 
slab. Commentary Sec. A.4.5.1. Tier 2: 
Sec. 5.6.4 

Wood diaphragm 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections shall have 
adequate strength to resist the connection 
force calculated in the Quick Check 
procedure of Section 4.5.3.7. Commentary 

Sec. A.5.1.1. Tier 2:Sec. 5.7.1.1.  

See provided calc at end of 
checklist 

  X  

WOOD LEDGERS: The connection 
between the wall panels and the diaphragm 
does not induce cross-grain bending or 
tension in the wood ledgers. Commentary 

Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3.  

Per S-H3/ S-H4 details, no wood 
ledger exist. 

X    

TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 
seismic forces to the shear walls. 
Commentary Sec. A.5.2.1. Tier 2: Sec. 
5.7.2. 

Per S-H3 anchor bolts @ each 
beam location and 48” o.c. in 
between provided 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete 
diaphragm elements are doweled for 
transfer of forces into the shear wall or 
frame elements. Commentary Sec. A.5.2.3. 
Tier 2: Sec. 5.7.2. 

All wood diaphragm 

X    

FOUNDATION DOWELS: Wall 
reinforcement is doweled into the 
foundation. Commentary Sec. A.5.3.5. Tier 
2: Sec. 5.7.3.4 

Per S-H3/ S-H4 details 

X    

GIRDER–COLUMN CONNECTION: There 
is a positive connection using plates, 
connection hardware, or straps between 
the girder and the column support. 
Commentary Sec. A.5.4.1. Tier 2: Sec. 
5.7.4.1. 

 

 
High Seismicity: Complete the Following Items in Addition to the Items for Low 

and Moderate Seismicity.  
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Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

Flexible diaphragm 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

Flexible diaphragm 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross 
ties between diaphragm chords. 
Commentary Sec. A.4.1.2. Tier 2: Sec. 
5.6.1.2. 

Glulam beams as cross ties 
between chords…per S-H1 roof 
plan  

X    

OPENINGS AT SHEAR WALLS: 
Diaphragm openings immediately adjacent 
to the shear walls are less than 25% of the 
wall length. Commentary Sec. A.4.1.4. Tier 
2: Sec. 5.6.1.3. 

No large opening…ref. S-H1 roof 
plan 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
Commentary Sec. A.4.1.6. Tier 2: Sec. 
5.6.1.3. 

No large opening…ref. S-H1 roof 
plan 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios 
less than 2-to-1 in the direction being 
considered. Commentary Sec. A.4.2.1. Tier 
2: Sec. 5.6.2 

5/8” plywood diaphragm per S-H1 
roof plan 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. Commentary 

Sec. A.4.2.2. Tier 2: Sec. 5.6.2.  

5/8” plywood diaphragm per S-H1 
roof plan 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All 
diagonally sheathed or unblocked wood 
structural panel diaphragms have 
horizontal spans less than 40 ft and aspect 
ratios less than or equal to 4-to-1. 
Commentary Sec. A.4.2.3. Tier 2: Sec. 
5.6.2. 

Blocked plywood diaphragm per 
S-H1 roof plan  

X    
OTHER DIAPHRAGMS: The diaphragm 
shall not consist of a system other than 

Wood diaphragm 
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wood, metal deck, concrete, or horizontal 
bracing. Commentary Sec. A.4.7.1. Tier 2: 
Sec. 5.6.5. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: 
Anchors of concrete or masonry walls to 
wood structural elements are installed taut 
and are stiff enough to limit the relative 
movement between the wall and the 
diaphragm to no greater than 1/8 in. before 
engagement of the anchors. Commentary 
Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2. 

 

 

 

 

 

 

 

 

 

 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 
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  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 
safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 

No hazardous materials; So not 
applicable 

481



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

SHOWER & LOCKER BUILDING (H) 

 

 

                
 

C NC N/A U Checklist Comments 

other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 
Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

   X 

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Not accessible during site visit 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 

Not applicable to Life Safety. 

483



   ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

SHOWER & LOCKER BUILDING (H) 

 

 

                
 

C NC N/A U Checklist Comments 

dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 
corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

Observed Compliant 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 

No multi-story panel, so not 
applicable. 
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any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 
detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 
less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Damage observed on existing 
outrigger though @ SW corner of 
bldg. 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No Parapet; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 

No such appendages were 
observed; So not applicable 
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spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 
the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 
ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

X    

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

Stairs to structure designed for 
drift 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 
suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

X    

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Observed compliant 

X    

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Observed compliant 

X    

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Observed compliant 
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  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 

Not applicable for Life Safety. 
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seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Evaluation Calculations 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (S-H1) 
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Roof Plan (S-H2) 
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Elevated Floor & Roof Plan of Wrestling 

Room addition (S-H2  ; 1969 dwg.) 
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 Appendix 7A – Images of Existing Conditions 

 

 

 

Fig 1. North end of locker room building Fig 2. Two story circulation connection to gym. 

Fig 3. Circulation from gym to lockers Fig 4. Structural separation at circulation  

Fig 5. Structural separation at gym entry Fig 6. Locker room interior 
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1.0 Introduction- Canopies 

A multiphase seismic vulnerability assessment of Canopies were conducted, beginning with 

a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding with an ASCE 

41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies for the 

building, which have been further investigated in the Tier 2 Evaluation. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

 

Photo 1 – View of Concrete Canopy  
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Photo 2 – View of Concrete Canopy 

 

An overall campus map of Miraleste Intermediate School, indicating the location of the 

canopies under evaluation, is provided below. The concrete canopies are mainly located 

between Building A and Building E. 

506



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CANOPIES  

 

 

                
  

 

Site Map of Miraleste Intermediate School 
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2.0 Concrete Canopies  

2.1 Site Seismicity 

Based on 1967 construction drawings (Sheet ST-1 General Notes 6), foundation was based 

on the allowable soil bearing pressure of 1,800 psf with width and depth increase to 2,500 

psf for vertical dead loads plus live loads. There is no geotechnical report available for 

review.  

 

Per ASCE 41-13 (2012 IBC), for Miraleste Intermediate School located at 29323 Palos 

Verdes Drive East, Rancho Palos Verdes, CA 90275,  

 

Site Coordinates = 33.75222°N, -118.32549°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.514g; S1,20/50 = 0.197 g  

Fa = 1.389 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.010  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.714g 

SX1 = FvS1,20/20 = 0.396g 

 

2.2 Canopy Description 

The concrete canopies are a one-story high structure in the school campus, mainly located 

between Building A and E. The existing drawings are dated February 8, 1967, which shows 

the proposed canopy construction and implies the canopies were constructed shortly 

thereafter. Functionally, the canopies provide shades and acting as walkway covers. The 

canopies are typically square/rectangular in shape with approximate dimensions of 17’ 

square, 20’ square, 24’ square and 24’ square umbrella providing shades, supported by 

cantilevered concrete columns. Typical height of the canopy to the bottom of umbrella 

varies from 8’-7” to 12’-3”. The roof of the umbrella consists of light weight concrete 

precast beams and slabs joined together to cast in-place light weight concrete column. The 

lateral force resistance of the canopy is mainly provided by cantilevered column. The 

foundation of the canopy consists of normal weight concrete footing under the columns. 

508



  ASCE 41-13 Tier-2 Evaluation Report  

Miraleste Intermediate School 

CANOPIES  

 

 

                
  

 

Therefore, based on the information in the existing drawings and according to building 

type definition in Table 3-1 of ASCE 41-13, this canopy structure is considered to be 

Building Type: Concrete Moment Frames denoted as “C1”.  

 

The structural risk category for the canopy structure is III (Actual risk category for the 

canopies is II; evaluate as risk category III for consistence with other school buildings for 

now, it is on the conservative side.), per Table 2-1 of ASCE 41-13. For Tier 1 evaluation, the 

structural performance target used for this building was Life Safety (S-3), meaning the 

post-earthquake damage state of the structure would contain damaged components but 

retain a margin against the onset of partial or total collapse. For Tier 2 evaluation, the 

structural performance target used for this building was Damage Control (S-2), meaning 

the structure would have a greater reliability of resisting collapse and sustain less post-

earthquake damage than a typical structure but still not to the extent required for 

immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 evaluation of 

this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a seismic hazard 

with a 20% probability of exceedance in 50 years. It is from this seismic hazard level that 

spectral response acceleration parameters are obtained for analysis. 
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2.3 Building Description Summary Table 
 

Building – Canopy Structures 

Summary Table 

Year Designed 1967  

Drawings Original drawings, dated February 8, 1967, prepared by Donley Bundy 

& Associates  Architects, with Wilson & Thompson Structural 

Engineers. 

 

Gravity System Light Weight Concrete Slab/Beam/Column System 

Lateral System Concrete Moment Frame / Cantilevered Columns  

No. of Stories & Height 1 Stories;  

Main Roof: hn=8.95 ft ~ 12.25ft 

Building Period “T” 0.014 Sec 

Base Shear “V” 0.928 W = 29 kips for Type B Canopy 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None  

Retrofit Recommendations See Section 4.1 (Retrofit Not Required) 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of Canopies is based on ASCE 41-13 

Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation of 

the existing structure and non-structural conditions to the “Life Safety” performance level, 

per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only performed 

to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These checklists 

have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

  The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Redundancy. The canopy is supported by single 

cantilevered column system; so no redundancy exists. To perform Tier 2 

evaluation to verify the capacity of the columns. 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiency listed above was reviewed using a Tier 2 Evaluation procedure, which can 

be found in Appendix 1-B. Deficiency No. 1 (Redundancy, single column cantilevered 

system) is mitigated by analysis results per ASCE 41-13; the column has sufficient 

capacity for load demands.  

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Canopy 

16.1.2 LS 

Redundancy 
5.5.1.1  Sufficient 

Retrofit is not 

required.  

Target Structural 

Performance 

Level: S-2 

Damage Control 
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4.0 Conclusions 

The redundancy deficiency is due to the fact that there is only one column supporting the 

canopy. The calculations to verify the capacity of the columns per Tier 2 procedure show 

that the columns have sufficient capacity for load demand. The above identified deficiency 

is considered mitigated by calculations. Given the reasons above, a voluntary seismic 

retrofit is not required. 

 

5.0 Documents Reviewed 

The following existing architectural and or structural drawings were reviewed: 

Date Architect / Engineer TTG Comments 

February 

8, 1967 

Donley, Bundy & Associates 

(Architect) 

Wilson & Thompson 

(Structural Engineer) 

Title Block states “Miraleste High School”, Plans, 

Sections and Details  

Architectural and structural drawings 

(State of California – Department of General Services, 

Office of Architecture and Construction Project No. 

27051) 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 

513



A
R

C
H

IT
E

C
T

S
 

 
 

 
 

  2
3

4
  E

.  C
o

lo
rad

o
  B

o
u

lev
ard

  S
u

ite  7
0

0
,   P

asad
en

a,   C
alifo

rn
ia   9

1
1

0
1

   T
:  6

2
6

.4
3

2
.5

0
0

0
   F

:  6
2
6

.4
3

2
.5

0
1

0
   w

w
w

.p
b

w
s.co

m
     A

rch
itectu

re  P
lan

n
in

g
  In

te
rio

rs 

        

 

PBWS

7.0   Architectural Section - Miraleste Intermediate School    

Canopies 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 
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• Retrofit Recommendations Arrangement and Goals 

• Retrofit Work 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A – Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Miraleste Intermediate School was originally constructed as a public high school with in 

the Palos Verdes Peninsula Unified School District.  It was constructed in four phases in 

1967, 1970, 1973 and 1977.  It was originally called Miraleste High School and has been 

in constant use as a public school since that time.  The original campus buildings were 

designed by the firm of Donley Bundy & Associates and is mostly of reinforced brick and 

concrete masonry, and wood construction.  The canopies also referred to as umbrellas 

were part of the 1967 phase of construction. 

 

The Canopy umbrellas act as shade elements for the walkways between buildings and 

over the central stair between the three building terraces.  They are constructed of a 

reinforced light weight concrete.  The canopy is square shape formed by a hyperbolic 

paraboloid cantilever in four directions from a central tapered column.  In some 

locations multiple canopies are connected at their edges.  The canopy form drains water 

to the center to a downspout that runs through the central column. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  
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It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No recommended retrofit but surface repair needed. 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety.  There is surface work required to the concrete 

however to prevent a hazard to occupants and preserve the structures.  See 

Miscellaneous Recommended Work section. 

 

Miscellaneous Recommended Repair 
 

Spalling Concrete Repair 
In the course of the seismic analysis of the canopy structures it was determined that 

they would not require retrofit.  Due to this determination it is recommended to get 

concrete repairs done to keep these structures in serviceable condition and prevent 

possible injury to occupants.  It is also recommended to provide a single ply roof 

membrane with edge flashing and a concrete sealer on the fascia after repairs.  They 

currently have no moisture protection on top leaving exposed concrete.  The single ply 

membrane can be detailed over the shape of the top surface where support ribs 

occur.   Even though its sloped to drain the rough surface on top can absorb allot of 

moisture which migrates down to the underside.  Most of the spalling damage is on the 
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edges with some delamination on the undersides.  The reason that damage is occurring 

there is because the rebar is close to the outside of the fascia surface.  So that, along 

with some corrosion expansion is enough to cause the damage.  Rebar deeper into the 

concrete mass doesn’t cause damage unless the corrosion is more extreme.  The 

exposed rebar isn’t in that bad of condition and can probably be prepped for 

repair.  There doesn’t appear to be any compromise of the main structure’s 

integrity.  These were cast with a very light weight aggregate which can absorb and hold 

more moisture.  Repair should be done by a firm that has an expertise in this type of 

work.  They should understand the chemistry and moisture issues with this particular 

concrete mixture so that the appropriate preparation, repair mixes and methods are 

used.  After the repairs the water proofing portion of the work should be done.  See the 

photos in appendix 7A. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 

complete, well defined load path, including 

structural elements and connections that 

serves to transfer the inertial forces 

associated with the mass of all elements of 

the building to the foundation. (§A.2.1.1. Tier 

2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 

between the building being evaluated and 

any adjacent building is greater than 4% of 

the height of the shorter building. This 

statement shall not apply for the following 

building types: W1, W1a, and W2. (§A.2.1.2. 

Tier 2: §5.4.1.2) 

Shade umbrella structure is 

nearby to classroom buildings, 

but separated from the building 

and at different height as the roof 

of the building. 2” separation 

between the umbrellas having 

matching height, compliant. 

  X  

MEZZANINES: Interior mezzanine levels are 

braced independently from the main structure 

or are anchored to the seismic-force-resisting 

elements of the main structure. (§A.2.1.3. 

Tier 2: §5.4.1.3) 

No mezzanines. 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 

strengths of the seismic-force-resisting 

system in any story in each direction is not 

less than 80% of the strength in the adjacent 

story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story structure, so not 

applicable. 

  X  

SOFT STORY: The stiffness of the seismic-

force-resisting system in any story is not less 

than 70% of the seismic-force-resisting 

system stiffness in an adjacent story above 

or less than 80% of the average seismic-

force-resisting system stiffness of the three 

stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story structure, so not 

applicable. 

X    
VERTICAL IRREGULARITIES: All vertical 

elements in the seismic-force-resisting 

system are continuous to the foundation. 

All vertical elements continuous 

to foundation. 
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C NC N/A U Checklist Comments 

(§A.2.2.4. Tier 2: §5.4.2.3) 

  X  

GEOMETRY: There are no changes in the 

net horizontal dimension of the seismic-force-

resisting system of more than 30% in a story 

relative to adjacent stories, excluding one-

story penthouses and mezzanines. (§A.2.2.5. 

Tier 2: §5.4.2.4) 

It is one story structure, so not 

applicable. 

  X  

MASS: There is no change in effective mass 

more than 50% from one story to the next. 

Light roofs, penthouses, and mezzanines 

need not be considered. (§A.2.2.6. Tier 2: 

§5.4.2.5) 

It is one story structure, so not 

applicable. 

X    

TORSION: The estimated distance between 

the story center of mass and the story center 

of rigidity is less than 20% of the building 

width in either plan dimension. (§A.2.2.7. Tier 

2: §5.4.2.6) 

Single cantilevered column at 

center of canopy, compliant. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

   X 

LIQUEFACTION: Liquefaction-susceptible, 

saturated, loose granular soils that could 

jeopardize the building’s seismic 

performance shall not exist in the foundation 

soils at depths within 50 ft under the building. 

(§A.6.1.1. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SLOPE FAILURE: The building site is 

sufficiently remote from potential earthquake-

induced slope failures or rockfalls to be 

unaffected by such failures or is capable of 

accommodating any predicted movements 

without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

No geotech report available. 

   X 

SURFACE FAULT RUPTURE: Surface fault 

rupture and surface displacement at the 

building site are not anticipated. (§A.6.1.3. 

Tier 2: §5.4.3.1) 

No geotech report available. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 

horizontal dimension of the seismic-force-

resisting system at the foundation level to the 

building height (base/height) is greater than 

0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.714=0.43 

Compliant per review of existing 

drawings.  

  X  

TIES BETWEEN FOUNDATION 

ELEMENTS: The foundation has ties 

adequate to resist seismic forces where 

footings, piles, and piers are not restrained 

by beams, slabs, or soils classified as Site 

Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Single column system, so not 

applicable.  
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16.9LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C1: CONCRETE MOMENT 
FRAMES 

Low Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

 X   

REDUNDANCY: The number of lines of 

moment frames in each principal direction is 

greater than or equal to 2. The number of bays 

of moment frames in each line is greater than 

or equal to 2. (§A.3.1.1.1. Tier 2: §5.5.1.1) 

Single cantilevered column 

system; so no redundancy exists. 

Analysis shows capacity is 

adequate, see calculations in 

Appendix 1-B. 

X    

COLUMN AXIAL STRESS CHECK: The axial 

stress caused by unfactored gravity loads in 

columns subjected to overturning forces 

because of seismic demands is less than 

0.20f’c. Alternatively, the axial stress caused 

by overturning forces alone, calculated using 

the Quick Check procedure of Section 4.5.3.6, 

is less than 0.3f’c. (§A.3.1.4.2. Tier 2: 

§5.5.2.1.3) 

Axial stress is less than 0.2f’c, see 

calculation in Appendix 1-B. 

Connections 

X    

CONCRETE COLUMNS: All concrete columns 

are doweled into the foundation with a 

minimum of 4 bars. (§A.5.3.2. Tier 2: §5.7.3.1) 

Columns are doweled into 

foundation with at least 4 bars. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Seismic-Force-Resisting System 

  X  

INTERFERING WALLS: All concrete and 

masonry infill walls placed in moment frames 

are isolated from structural elements 

(§A.3.1.2.1. Tier 2: §5.5.2.1.1) 

No interfering walls. 

X    

COLUMN SHEAR STRESS CHECK: The 

shear stress in the concrete columns, 

calculated using the Quick Check procedure of 

Section 4.5.3.2, is less than the greater of 100 

lb/in2, or 2ʃf’c. (§A.3.1.4.1. Tier 2: §5.5.2.1.4) 

Shear stress is less than 2ʃf’c, see 

calculation in Appendix 1-B. 

  X  

FLAT SLAB FRAMES: The seismic-force-

resisting system is not a frame consisting of 

columns and a flat slab or plate without 

beams. (§A.3.1.4.3. Tier 2: §5.5.2.3.1) 

Not a flat slab frame system. 
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C NC N/A U Checklist Comments 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

  X  

PRESTRESSED FRAME ELEMENTS: The 

seismic-force-resisting frames do not include 

any prestressed or posttensioned elements 

where the average prestress exceeds the 

lesser of 700 lb/in2 or f’c/6 at potential hinge 

locations. The average prestress is calculated 

in accordance with the Quick Check procedure 

of Section 4.5.3.8 (§A.3.1.4.4. Tier 2: 

§5.5.2.3.2) 

No prestressed or posttensioned 

elements. 

  X  

CAPTIVE COLUMNS: There are no columns 

at a level with height/depth ratios less than 

50% of the nominal height/depth ratio of the 

typical columns at that level. (§A.3.1.4.5. Tier 

2: §5.5.2.3.3) 

No captive columns. 

    

NO SHEAR FAILURES: The shear capacity of 

frame members is able to develop the moment 

capacity at the ends of the members. 

(§A.3.1.4.6. Tier 2: §5.5.2.3.4) 

 

  X  

STRONG COLUMN-WEAK BEAM: The sum 

of the moment capacity of the columns is 20% 

greater than that of the beams at frame joints. 

(§A.3.1.4.7. Tier 2: §5.5.2.1.5) 

No moment frame beams; it is a 

cantilevered column system. 

  X  

BEAM BARS: At least two longitudinal top and 

two longitudinal bottom bars extend 

continuously throughout the length of each 

frame beam. At least 25% of the longitudinal 

bars provided at the joints for either positive or 

negative moment are continuous throughout 

the length of the members. (§A.3.1.4.8. Tier 2: 

§5.5.2.3.5) 

No moment frame beams; it is a 

cantilevered column system. 

  X  

COLUMN-BAR SPLICES: All column-bar lap 

splice lengths are greater than 35db and are 

enclosed by ties spaced at or less than 8db. 

Alternatively, column bars are spliced with 

mechanical couplers with a capacity of at least 

1.25 times the nominal yield strength of the 

spliced bar. (§A.3.1.4.9. Tier 2: §5.5.2.3.6) 

No splice in column bars. 
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C NC N/A U Checklist Comments 

  X  

BEAM-BAR SPLICES: The lap splices or 

mechanical couplers for longitudinal beam 

reinforcing are not located within lb/4 of the 

joints and are not located in the vicinity of 

potential hinge locations. (§A.3.1.4.10. Tier 2: 

§5.5.2.3.6) 

No moment frame beams; it is a 

cantilevered column system. 

 X   

COLUMN-TIE SPACING: Frame columns 

have ties spaced at or less than d/4 

throughout their length and at or less than 8db 

at all potential plastic hinge locations. 

(§A.3.1.4.11. Tier 2: §5.5.2.3.7) 

Ties not spaced at less than d/4 

throughout the length; ties spaced 

at 6” at potential hinge zone, 

which is less than 8db. 

  X  

STIRRUP SPACING: All beams have stirrups 

spaced at or less than d/2 throughout their 

length. At potential plastic hinge locations, 

stirrups are spaced at or less than the 

minimum of 8db or d/4. (§A.3.1.4.12. Tier 2: 

§5.5.2.3.7) 

No moment frame beams; it is a 

cantilevered column system. 

  X  

JOINT TRANSVERSE REINFORCING: 

Beam-column joints have ties spaced at or 

less than 8db. (§A.3.1.4.13. Tier 2: §5.5.2.3.8) 

No moment frame joint; it is a 

cantilevered column system. 

  X  

DEFLECTION COMPATIBILITY: Secondary 

components have the shear capacity to 

develop the flexural strength of the 

components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

No secondary components. 

  X  

FLAT SLABS: Flat slabs or plates not part of 

the seismic-force-resisting system have 

continuous bottom steel through the column 

joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

No flat slab which is not part of the 

seismic force resisting system. 

Diaphragms 

X    

DIAPHRAGM CONTINUITY: The diaphragms 

are not composed of split-level floors and do 

not have expansion joints. (§A.4.1.1. Tier 2: 

§5.6.1.1) 

No diaphragm discontinuity. 

Connections 

X    

UPLIFT AT PILE CAPS: Pile caps have top 

reinforcement, and piles are anchored to the 

pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps. 

16.17 NONSTRUCTURAL CHECKLIST  
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C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

  X  

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 
Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

No suspended gypsum board. 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2, 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

  X  

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

No light fixtures.. 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
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  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Not applicable. 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No Parapet; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 

No such appendages were 
observed; So not applicable 
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cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 

No industrial racks observed; So 
not applicable 
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§13.8.1) 

  X  

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

No narrow contents. 

  X  

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

No fall-prone contents. 

  X  

LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

No equipment. 

  X  

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

No equipment. 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 

None observed; So not applicable 
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and 13.7.7) 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Canopy Roof Plan (1967 Sheet S-T7) 
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Canopy Section (1967 Sheet S-T7) 
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 Appendix 7A – Images of Existing Conditions 

 

 

  

THESE EDGE BARS
WERE TOO CLOSE
TO THE FACE OF
THE CONCRETE.
SHOULD BE AT
LEAST 1 1/2".

CONCRETE READY TO
SPALL FROM REBAR
CLOSE BEHIND DUE
TO WATER MIGRATING
FROM THE TOP

CONCRETE DE-LAMINATING
FROM THE UNDERSIDE OF
THE CANOPY.  LOOSE
MATERIAL SHOULD BE
REMOVED.

FIG. 1

FIG. 2
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COSMETIC SURFACE
DE-LAMINATION ON THE
UNDERSIDE FROM MOISTURE
MIGRATING BY GRAVITY
THROUGH THE DECK.

FLAT SURFACE FOR
WATER TO STAND
AND ABSORB IN

FIG. 3

FIG. 4

REBAR CORROSION
ISN'T THAT
EXTREME
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MORE CRACKING THAT
WILL SPALL IN TIME. 
LOOSE MATERIAL
SHOULD BE REMOVED

FIG. 5

FIG. 6

PRIMARY DRAINS APPEAR TO
FUNCTIONING ADEQUATELY AS
LONG AS CLEANED

OVER FLOW DRAIN

ROUGH SURFACE
ALLOWS ALLOT OF
ABSORPTION
BEFORE DRAINING
OFF.  SHOULD HAVE
A WATERPROOF
MEMBRANE
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1.0 Introduction  

A multiphase seismic vulnerability assessment of Administration Building (1) was 

conducted, beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and 

concluding with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential 

deficiencies for the building, which have been further investigated in the Tier 2 Evaluation, 

if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Northern Elevation of Administration Building 
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Photo 2 – Underpass between two buildings of Admin. Building  

 

A partial campus site plan of Palos Verdes Peninsula High School, indicating the building 

under evaluation, is provided below. The highlighted building is Administration Building 

(1). 
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Partial Site Plan- Administration Building (1) 

 

2.0 Building (1)– Administration Building 

2.1 Site Seismicity 

Based on 1963 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 2,000 psf for vertical dead loads plus live loads. There is a geotechnical 

report dated December 21, 2012 by Geo-Advantec Inc. for a proposed 6 Classroom 

Buildings located at same site as Administration building.  

 

Per ASCE 41-13 (2012 IBC), for Palos Verdes Peninsula High School located at 27118 Silver 

Spur Road, Rolling Hills Estates, CA 90274,  

 

Site Coordinates = 33.7706°N, -118.3691°W  
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Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.512g; S1,20/50 = 0.196 g  

Fa = 1.391 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.015 (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.712g 

SX1 = FvS1,20/20 = 0.395g 

 

2.2 Building Description 

The Administration Building is a one-story building in the southern portion of the school 

campus, as main entrance building to campus. The building was constructed circa 1963. 

The existing drawings for the building are dated April 19, 1963, which shows the proposed 

administration building construction and implies the building was constructed shortly 

thereafter. Functionally, the building consists of two one-story administration space 

buildings with single roof connection two, and underpass at middle. The building is close to 

arc in shape with approximate dimensions of 148’x 50’. Total footprint of the original 

building is estimated to be ±5,500 square feet. The typical roof height is 10’-6. The roof 

consists of cast-in-place one-way concrete joist system, which is considered a stiff 

diaphragm. The perimeter overhang 4” (and 4.5” at ends) concrete roof is supported by  

tapered precast concrete posts. The lateral force resistance of the building is provided by 

reinforced concrete walls in combination of concrete precast walls connecting to cast in 

place wall columns which have very minor contribution and not considered in lateral 

system for this evaluation purpose. The foundation of the building consists of concrete 

spread footing under the concrete columns and continuous wall footings. 

 

 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Concrete Shear 

Walls with Stiff Diaphragms denoted as “C2”.  

 

The structural risk category for the multipurpose building is III, per Table 2-1 of ASCE 41-13. 

For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 
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damaged components but retain a margin against the onset of partial or total collapse. For 

Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 

evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 

seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis. 

 

2.3 Building Description Summary Table 
 

Building (1)– Administration Building   

Summary Table 

Year Designed 1963  

Drawings Original drawings, dated April 19, 1963, prepared by Flewelling, 

Moody & Horn Architects, and Engineers. 

Gravity System Pan Joist Concrete Slab (Stiff Diaphragm) 

Lateral System Concrete shear wall 

No. of Stories & Height One story  

Roof: hn=10.5 ft 

Building Period “T” 0.117 Sec 

Base Shear “V” 0.997 W = 908 kips   

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations See Section 4.1 (Retrofit not required) 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the Building is based on ASCE 41-

13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation 

of the existing structure and non-structural conditions to the “Life Safety” performance 

level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only 

performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These 

checklists have been completed and can be found in Appendix 1-A. 
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After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 

 

 

3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Coupling Beams 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiency listed above was reviewed using a Tier 2 Evaluation.  The deficiency was 

mitigated base on results of Tier 2 evaluation, which can be found in Appendix 1-B. 

Deficiency No. 1 (Coupling Beams) was mitigated with analysis results per ASCE 41-13 
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section 5.5.3.2.1 by insuring that the coupling beam has sufficient capacity for the load 

demands. The Tier 2 analysis was performed using analysis results from the ETABS 

model developed for the Tier 2 evaluations. Linear dynamic procedure was used for the 

analysis of the structure using BSE-1E level seismic response spectrum. Output forces 

are exported into excel spreadsheet and series of calculation per ASCE 41-13 are 

performed to verify the components have sufficient capacity for load demands. 

 

4.0 Conclusions 

The coupling beam deficiency identified by Tier 1 checklist is mitigated by Tier 2 

analysis results. After further review and updating Tier 1 checklist as per ASCE 41-13, 

no other deficiencies were identified which required tier 2 evaluation. 

 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 

 

 

 

 

 

 

 

 

 

5.0 Documents Reviewed 

The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

Date Architect / Engineer TTG Comments 
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April 19, 
1963 

Flewelling, Moody & Horn 
Architects and Engineers 

Title Block states “Gymnasium Bldg. No. 5, Rolling Hills 
High School, Palos Verdes Peninsula Unified School 
District”  

Architectural and structural drawings 

(State of California – Department of Public Works, 
Division of Architecture, Project No. 23166) 

December 
12, 2012 

Geo-Advantec, Inc.  Geotechnical Engineering Evaluation Report 

“Proposed 6 Classroom Buildings & Weight Room  

Palos Verdes Peninsula High School  

 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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PBWS

7.0   Architectural Section - Peninsula High School                  

Building A, Administration 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Work 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A - Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The building referred to as A is part of the 

original campus buildings. 

 

Building A is at the south end of the campus and elevated above the rest of the site.  It is 

a one story building with a small open court between two sides.  It contains the main 

administration office on one side and the health office on the other.  The building 

structure is cast-in-place concrete with precast concrete plank infill for non-structural 

walls.  The floor and roof systems are a cast-in-place concrete joist system.  The exterior 

covered portion is cast in place concrete as well. 

 

All portions of the building are of Type-2 non-combustible construction and appear fit 

within the current CBC Type-2B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 
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the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety.  

 

Miscellaneous Recommended Work 
 

Spalling Concrete Repair 
There have been locations on the other concrete building constructed at the time this 

building was constructed that are experiencing cracking and spalling concrete.  Even 

though these are not effecting the buildings mains structure they present a hazard and 

will allow the further deterioration of construction if not addressed.  At edges and 

corners.  This repair would consist of appropriate preparation of the existing concrete 

and an appropriate formulated epoxy system with reinforcing where required to fill and 

hold cracking areas.  These areas are generally exposed for easy access. 
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Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion 
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 
C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. Tier 
2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.2) 

No other buildings within 10 feet 
of this building 

  X  

MEZZANINES: Interior mezzanine levels are 
braced independently from the main structure 
or are anchored to the seismic-force-resisting 
elements of the main structure. (§A.2.1.3. 
Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the adjacent 
story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 
applicable. 

  X  

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not less 
than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 
applicable. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 
(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 
to foundation. 

  X  

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-force-
resisting system of more than 30% in a story 
relative to adjacent stories, excluding one-
story penthouses and mezzanines. (§A.2.2.5. 
Tier 2: §5.4.2.4) 

It is one story building, so not 
applicable. 

  X  

MASS: There is no change in effective mass 
more than 50% from one story to the next. 
Light roofs, penthouses, and mezzanines 
need not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

It is one story building, so not 
applicable. 

X    

TORSION: The estimated distance between 
the story center of mass and the story center 
of rigidity is less than 20% of the building 
width in either plan dimension. (§A.2.2.7. Tier 
2: §5.4.2.6) 

Torsion doesn’t exist. See 
calculation in appendix 1-B. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

Based on available geotechnical 
report (see Section 5.0), the 
building site is not in liquefaction 
susceptible zone. 

X    

SLOPE FAILURE: The building site is 
sufficiently remote from potential earthquake-
induced slope failures or rockfalls to be 
unaffected by such failures or is capable of 
accommodating any predicted movements 
without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

Based on available geotechnical 
report (see Section 5.0), the 
building site is not susceptible to 
slope failure. 

X    

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

Based on available geotechnical 
report (see Section 5.0), surface 
fault rupture not anticipated. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to the 
building height (base/height) is greater than 
0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.712=0.43 

Compliant per review of existing 
drawings.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 
together by ties beams and slab 
on grade. 
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16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

 

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying system. 
(§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

 

Meets the requirement per review 
of the gravity framing, so compliant. 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

 

Meets the requirement per review 
of the as-built drawings.  

X    

 

SHEAR STRESS CHECK: The shear stress in 
the concrete shear walls, calculated using the 
Quick Check procedure of Section 4.5.3.3, is 
less than the greater of 100 lb/in2 or 2√f’c. 
(§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

Compliant. See calculations in 
Appendix 1-B. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area is 
not less than 0.0012 in the vertical direction 
and 0.0020 in the horizontal direction. 
(§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

 

Compliant. See calculations in 
Appendix 1-B. 

 

Connections 

  X  

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Rigid diaphragms present, so N/A. 
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C NC N/A U Checklist Comments 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Dowels into wall per details on S-2 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

CIP shear walls meet requirements, 
so compliant. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Diaphragms 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

Minimal deflection, so compliant. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Concrete pan joist and one-way 
slab with beams are the gravity 
systems present, so N/A. 

 X   

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at or 
less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

No 135 degree hook. See Tier 2 
calculation in appendix 1-B. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

Meet requirements, so compliant. 

X    OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 

Meet requirements, so compliant. 
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walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Flexible Diaphragms 

  X  

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Rigid diaphragm present, so N/A. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

 

 

Rigid diaphragm present, so N/A. 

 

  

  X  

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Rigid diaphragm present, so N/A. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

Rigid diaphragm present, so N/A. 

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

Meet requirements, so N/A. 
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C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 

No hazardous materials; So not 
applicable 
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Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  
LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

X    

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Observed compliant 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 

No such appendages were 
observed; So not applicable 
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checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  
LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; So not applicable 

  X  

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

None observed; So not applicable 

X    

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

Proper anchorage was observed 

  X  
LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 

Not applicable for Life Safety. 
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detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 

Not applicable for Life Safety. 

585



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

ADMINISTRATION BUILDING (1) 

 

 

                
 

C NC N/A U Checklist Comments 

the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Evaluation Calculations  
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Tier 1 Calculation: 
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Reinforced Concrete Wall, Reinforcing Steel 
Ratio 

 

8" Concrete wall with #4 @ 16" Verti & #4 @ 10" Horizontal at center 
of wall 

Hori ρ= 0.00250 
Shall not be less than 0.0012 verti., 0.0020 in hori 
direction 

Verti ρ= 0.00156 
Meeting requirements on 
reinforcing steel 
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Tier 2 Calculation:  
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Appendix 1-C: As-Built Plans 
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Foundation Plan (1963 Drawing Sheet S-1) 
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Roof Plan (1963 Drawing Sheet S-1) 
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 Appendix 7A – Images of Existing Conditions 

 

Fig 1. Covered open area in the middle Fig 2. Perimeter walkway 

Fig 3. Interior corridor with newer ceilings Fig 4. Typical above ceiling condition 
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1.0 Introduction  

A multiphase seismic vulnerability assessment of Library Building (2) was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 5.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Exterior view of Library Building 

603



 ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

LIBRARY BUILDING (2) 

 

 

  

 

Photo 2 – Interior view of Library Building 

 

A partial campus site plan of Palos Verdes Peninsula High School, indicating the building 

under evaluation, is provided below. The highlighted building is Library Building (2). 
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Partial Site Plan- Library Building (2) 

 

2.0 Building (2)– Library Building 

2.1 Site Seismicity 

Based on 1963 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 2,000 psf for vertical dead loads plus live loads. There is a geotechnical 

report dated December 21, 2012 by Geo-Advantec Inc. for a proposed 6 Classroom 

Buildings located close to Library building. 

 

Per ASCE 41-13 (2012 IBC), for Palos Verdes Peninsula High School located at 27118 Silver 

Spur Road, Rolling Hills Estates, CA 90274,  

 

Site Coordinates = 33.7706°N, -118.3691°W  

Occupancy Category = III 
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BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.512g; S1,20/50 = 0.196 g  

Fa = 1.391 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.015 (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.712g 

SX1 = FvS1,20/20 = 0.395g 

 

2.2 Building Description 

The Library Building is a one-story circular shape building almost at center of the school 

campus. The building was constructed circa 1963. The existing drawings for the building 

are dated April 19, 1963, which shows the proposed administration building construction 

and implies the building was constructed shortly thereafter. Functionally, the building has 

large open area serving different library sections. Total footprint of the original building is 

estimated to be ±8,100 square feet. The typical roof height is about 13’. The roof consists 

of 4” concrete slab sitting on frame beams, which is considered a stiff diaphragm. The 

lateral force resistance of the building is provided by reinforced concrete moment frames 

radially starting from inner ring(radius of 19.5’) of column lines to outer ring of 

columns(radius of 50.8’). In between columns, concentric inner and outer rings of arc-

shaped precast walls are filling the space and have some contribution in lateral system due 

to the stiffness they have. The foundation of the building consists of concrete caissons 

under the concrete columns, and all tied together with tie beams. 

 

 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Concrete 

Moment Frames denoted as “C1”.  

 

The structural risk category for the multipurpose building is III, per Table 2-1 of ASCE 41-13. 

For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. For 

Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 
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evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 

seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis. 

 

2.3 Building Description Summary Table 
 

Building (2)– Library Building   

Summary Table 

Year Designed 1963  

Drawings Original drawings, dated April 19, 1963, prepared by Flewelling, 

Moody & Horn Architects, and Engineers. 

Gravity System Concrete Slab (Stiff Diaphragm) 

Lateral System Concrete moment frame 

No. of Stories & Height One story  

Roof: hn=13 ft 

Building Period “T” 0.487 Sec (from ETABS model) 

Base Shear “V” 0.926 W = 642 kips (tier 1) 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations See Section 4.1  

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the Building is based on ASCE 41-

13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation 

of the existing structure and non-structural conditions to the “Life Safety” performance 

level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only 

performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These 

checklists have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 
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in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 

 

 

3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Strong column-weak beam 

• Tier 1 Deficiency No. 2: Beam bars 

• Tier 1 Deficiency No. 3: Column-bar splices 

• Tier 1 Deficiency No. 4: Beam-bar splices 

• Tier 1 Deficiency No. 5: Column-tie spacing 

• Tier 1 Deficiency No. 6: Stirrup spacing 

• Tier 1 Deficiency No. 7: Joint transverse reinforcing 

 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiencies listed above was reviewed using a Tier 2 Evaluation.  The deficiencies 

No. 2, 4 & 7 were mitigated based on results of Tier 2 evaluation, which can be found in 

Appendix 1-B. The Tier 2 analysis was performed using analysis results from the ETABS 
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model developed for the Tier 2 evaluations. Linear dynamic procedure was used for the 

analysis of the structure using BSE-1E level seismic response spectrum. Output forces 

are exported into excel spreadsheet and series of calculation per ASCE 41-13 are 

performed to verify the components have sufficient capacity for load demands. 

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Library Building 

(#2) 16.9 LS  

Strong column-

weak beam 

5.5.2.1.5 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1. 

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

 

 

16.9 LS            

Beam Bars 
5.5.2.3.5 Mitigated - 

16.9 LS              

Column-bar 

splices 

5.5.2.3.6 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1.  

16.9 LS              

Beam-bar splices 
5.5.2.3.6 Mitigated - 

16.9 LS              

Column-tie 

spacing 

5.5.2.3.7 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1. 

16.9 LS              

Stirrup spacing 
5.5.2.3.7 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1. 

16.9 LS              

Joint transverse 

reinforcing 

5.5.2.3.8 Mitigated - 
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4.0 Conclusions 

The beam bars, beam-bar splices & joint transverse reinforcing deficiencies identified 

by Tier 1 checklist were mitigated by Tier 2 analysis results.  

Remaining four deficiencies which were all related to frame columns and tier 2 analysis 

results didn’t mitigate the deficiencies. The identified deficiencies are major structural 

irregularities and pose a serious collapse hazard if they are not mitigated.  

Instead of dealing with frame columns, the preferred retrofit options better to focus on 

brining precast shear wall panels into play and make sure they will be part of lateral 

system & contribute as a primary lateral force resisting system. 

 

Given the reason above, a voluntary seismic retrofit is required for this structure. 

 

4.1 Proposed Retrofit Options 

Summary of Retrofit options: 

1. Strengthen existing precast panels’ connections to have proper load path for lateral 

force transfer at sides and top and bottom. 
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2. If required, infill some of window openings (mostly at outer radius) by addition of new 

shear wall/panel system OR adding brace system if space allows. 

 

5.0 Documents Reviewed 

The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

Date Architect / Engineer TTG Comments 
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April 19, 

1963 

Flewelling, Moody & Horn 

Architects and Engineers 

Title Block states “Library Bldg. No. 2, Rolling Hills High 

School, Palos Verdes Peninsula Unified School District”  

Architectural and structural drawings 

(State of California – Department of Public Works, 

Division of Architecture, Project No. 23166) 

December 

12, 2012 

Geo-Advantec, Inc.  Geotechnical Engineering Evaluation Report 

“Proposed 6 Classroom Buildings & Weight Room  

Palos Verdes Peninsula High School  

 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Peninsula High School                    

Building B, Library 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Item 1 

• Retrofit Item 2 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A - Images of Existing Conditions 

• Appendix 7B - Floor Plans 

• Appendix 7C - Conceptual Details 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 
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removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The building referred to as B is part of the 

original campus buildings. 

 

Building B is at the middle of the campus at the north end of the main quad.  It is a one 

story building with a circular plan.  It contains the library and some additional support 

spaces.  The building structure is cast-in-place concrete with precast concrete plank infill 

for non-structural walls.  The roof systems is a cast in place concrete folded plate system 

that spans from the inner core to the exterior concrete piers.  The inner core was 

originally a courtyard open to the sky which has been covered with a wood roof system. 

 

All portions of the building were originally of Type-2 non-combustible construction 

which would fit within the current CBC Type-2B requirements except for the later 

courtyard roof which converts to CBC Type 5B with combustible construction. 
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Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Strengthen wall panel connections to concrete frame 

This will entail enhancing the connection of the concrete wall panels an all sides to the 

foundation, concrete piers and beam overhead.  This could be done with steel angles 

epoxy bolted to the concrete elements.  I can also be done by adding thickness to the 

existing wall panels with rebar dowelled to the surrounding concrete foundation and 

frame.  There may be some enhancement to the foundation itself which would require 

some excavation and extension to the existing footing.  See conceptual detail #5 
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Retrofit Item 2  
 

Infill to Create Addition Shear Wall 
This will consist of adding new concrete wall panels to in some areas of the exterior ring 

of the building to provide additional shear on the south side between the main space 

and the back room.  This will require excavation for footings under the new wall panels.    

See conceptual detail #6 

 

Miscellaneous Recommended Work 
 

Spalling Concrete Repair 
There are numerous locations throughout both buildings where concrete edges are 

cracking and spalling.  Even though these are not effecting the buildings mains structure 

they present a hazard and will allow the further deterioration of construction if not 

addressed.  This is mostly concentrated around the stair areas.  This would consist of 

appropriate preparation of the existing concrete and an appropriate formulated epoxy 

system with reinforcing where required to fill and hold cracking areas.  These areas are 

generally exposed for easy access. 

 

Accessibility Upgrades 
 

If Retrofit work is designed and submitted to DSA there will be some minimum level of 

access compliance work that will be required as a condition of the obtaining approval.  

Typically, there are requirements for an accessible path of travel to the subject building 

from parking and accessible restrooms to serve the building.  Even though 

modernization work has been done which on the campus they may be some work 

required to meet the requirements of the most current codes and regulations at the 

time of that the retrofit work is being designed.  A separate survey for access 

compliance is recommended for the entire campus that would be of benefit for future 

project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work is concrete enhancement to exterior wall elements and floor/roof beams.  Any 

assembly disturbed in the process will have to be returned to its original rating 

condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 
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compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 

 

It should be possible to construct these retrofit elements without major impact to the 

function and appearance of the building.  Most of the work is involve retrofitting the 

concrete structure which is generally exposed.  There is also work within the inner core 

which can be accessed within the reading room which is mostly clear space.  The cost of 

this seismic mitigation work would be significantly less then structure replacement. 
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PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
PENB Peninsula High School Building B, LibraryPENB Peninsula High School Building B, Library

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Remove Concrete Slab 358.00 SF 15.00 /SF 5,370
Remove Concrete Slab 51.00 SF 15.00 /SF 765
Demo Window And Frame 1.00 EA 300.00 /EA 300
  DEMOLITION 6,435
0205 Demolition 6,435

0220 Earthwork0220 Earthwork
02200.000 EARTHWORK02200.000 EARTHWORK

Excavate For Footing - Hand 11.34 CY 65.00 /CY 737
Backfill Walls - Hand 5.67 CY 50.00 /CY 284
  EARTHWORK 1,021
0220 Earthwork 1,021

0252 Site Concrete0252 Site Concrete
02520.000 SITE CONCRETE02520.000 SITE CONCRETE

Cast-in-Place Concrete Paving 4" 358.00 SF 35.00 /SF 12,530
Cast-in-Place Concrete Paving 4" 51.00 SF 35.00 /SF 1,785
  SITE CONCRETE 14,315
0252 Site Concrete 14,315

0320 Reinforcing Steel0320 Reinforcing Steel
03200.000 CONCRETE REINFORCEMENT03200.000 CONCRETE REINFORCEMENT

Concrete Wall Reinforcing 340.00 SF 7.00 /SF 2,380

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
  CONCRETE REINFORCEMENT 2,380
0320 Reinforcing Steel 2,380

0330 Concrete0330 Concrete
03300.000 CAST-IN-PLACE CONCRETE03300.000 CAST-IN-PLACE CONCRETE

Drill & Epoxy Reinforcing Dowel 74.00 EA 35.00 /EA 2,590
Continuous Footings - Underpinning 5.67 CY 800.00 /CY 4,536
Slab On Grade 51.00 SF 50.00 /SF 2,550
Concrete Walls - Poured In Place - 10" thick 340.00 SF 80.00 /SF 27,200
  CAST-IN-PLACE CONCRETE 36,876
0330 Concrete 36,876

0370 Concrete Restoration0370 Concrete Restoration
03700.000 CONCRETE RESTORATION03700.000 CONCRETE RESTORATION

Concrete Restoration & Repair 1.00 LS 15,000.00 /LS 15,000
  CONCRETE RESTORATION 15,000
0370 Concrete Restoration 15,000

0510 Steel0510 Steel
05050.000 METAL FASTENING05050.000 METAL FASTENING

Drill & Epoxy Anchor (Hilti) 464.00 EA 75.00 /EA 34,800
  METAL FASTENING 34,800

05100.100 Structural Steel05100.100 Structural Steel
Fabricate Structural Steel 2.68 TON 3,000.00 /TON 8,040
Detail Structural Steel 2.68 TON 2,000.00 /TON 5,360
  Structural Steel 13,400

05123.803 Steel Angles 3"05123.803 Steel Angles 3"
Erect Steel Plates 167.00 EA 87.50 /EA 14,613

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
  Steel Angles 3" 14,613

05124.005 Steel Plate < 1"05124.005 Steel Plate < 1"
Steel Plate  1/2" 524.00 SF 51.05 /SF 26,750
  Steel Plate < 1" 26,750
0510 Steel 89,563

0640 Cabinets0640 Cabinets
06400.000 ARCH  WOODWORK & CABINETS06400.000 ARCH  WOODWORK & CABINETS

Cabinets - Remove& Reinstall 1.00 LS 2,500.00 /LS 2,500
  ARCH  WOODWORK & CABINETS 2,500
0640 Cabinets /SF 2,500

0950 Ceiling0950 Ceiling
09500.000 ACOUSTICAL TREATMENT09500.000 ACOUSTICAL TREATMENT

Acoustical Ceilings - 12x12 Glued On 119.00 SF 15.00 /SF 1,785
  ACOUSTICAL TREATMENT 1,785
0950 Ceiling 1,785

0960 Flooring0960 Flooring
09650.000 RESILIENT FLOORING09650.000 RESILIENT FLOORING

Remove & Replace Flooring 51.00 SF 40.00 /SF 2,040
  RESILIENT FLOORING 2,040
0960 Flooring 2,040

0990 Painting0990 Painting
09900.000 PAINTING09900.000 PAINTING

Painting - Metals - High Performance Coating 524.00 SF 4.00 /SF 2,096
Painting - Concrete  Wall 680.00 SF 2.50 /SF 1,700

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
  PAINTING 3,796
0990 Painting 3,796
PENB Peninsula High School Building B, Library 175,710

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Partial Totals
Description Amount Totals Rate

Direct Cost 175,711 175,711
General Conditions 17,571 10.00 %
Performance & Payment Bond 2,533
Liability Insurance 1,757 1.00 %
Overhead & Fee 8,786 5.00 %
Construction Cost 30,647 206,358
Design Contingency 41,271 20.00 %
Escalation 8,254 4.00 %
Construction Cost With C&E 49,525 255,883
Construction Contingency 25,588 10.00 %

25,588 281,471
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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32'
 1"

5 - Cont Footing  - 36" D x 18" W - 17 LF
11 - Paving - Concrete Detail 5,9 - 119 LF
12 - Bent Plate - Detail 5,8 - 119 LF
13 - Paving - Concrete Detail 6 - 17 LF

PEN_FP_Bldg-B.pdf (98% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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 ASCE 41-13 Tier-2 Evaluation Report  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 

C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 

complete, well defined load path, including 

structural elements and connections that 

serves to transfer the inertial forces 

associated with the mass of all elements of 

the building to the foundation. (§A.2.1.1. Tier 

2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 

between the building being evaluated and 

any adjacent building is greater than 4% of 

the height of the shorter building. This 

statement shall not apply for the following 

building types: W1, W1a, and W2. (§A.2.1.2. 

Tier 2: §5.4.1.2) 

No other buildings within 10 feet 

of this building 

  X  

MEZZANINES: Interior mezzanine levels are 

braced independently from the main structure 

or are anchored to the seismic-force-resisting 

elements of the main structure. (§A.2.1.3. 

Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 

strengths of the seismic-force-resisting 

system in any story in each direction is not 

less than 80% of the strength in the adjacent 

story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 

applicable. 

  X  

SOFT STORY: The stiffness of the seismic-

force-resisting system in any story is not less 

than 70% of the seismic-force-resisting 

system stiffness in an adjacent story above 

or less than 80% of the average seismic-

force-resisting system stiffness of the three 

stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 

applicable. 

X    
VERTICAL IRREGULARITIES: All vertical 

elements in the seismic-force-resisting 

system are continuous to the foundation. 

All vertical elements continuous 

to foundation. 
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C NC N/A U Checklist Comments 

(§A.2.2.4. Tier 2: §5.4.2.3) 

  X  

GEOMETRY: There are no changes in the 

net horizontal dimension of the seismic-force-

resisting system of more than 30% in a story 

relative to adjacent stories, excluding one-

story penthouses and mezzanines. (§A.2.2.5. 

Tier 2: §5.4.2.4) 

It is one story building, so not 

applicable. 

  X  

MASS: There is no change in effective mass 

more than 50% from one story to the next. 

Light roofs, penthouses, and mezzanines 

need not be considered. (§A.2.2.6. Tier 2: 

§5.4.2.5) 

It is one story building, so not 

applicable. 

X    

TORSION: The estimated distance between 

the story center of mass and the story center 

of rigidity is less than 20% of the building 

width in either plan dimension. (§A.2.2.7. Tier 

2: §5.4.2.6) 

Symmetric bldg. torsion 

deficiency not anticipated by 

observation. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 

saturated, loose granular soils that could 

jeopardize the building’s seismic 

performance shall not exist in the foundation 

soils at depths within 50 ft under the building. 

(§A.6.1.1. Tier 2: §5.4.3.1) 

Based on available geotechnical 

report (see Section 5.0), the 

building site is not in liquefaction 

susceptible zone. 

X    

SLOPE FAILURE: The building site is 

sufficiently remote from potential earthquake-

induced slope failures or rockfalls to be 

unaffected by such failures or is capable of 

accommodating any predicted movements 

without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

Based on available geotechnical 

report (see Section 5.0), the 

building site is not susceptible to 

slope failure. 

X    

SURFACE FAULT RUPTURE: Surface fault 

rupture and surface displacement at the 

building site are not anticipated. (§A.6.1.3. 

Tier 2: §5.4.3.1) 

Based on available geotechnical 

report (see Section 5.0), surface 

fault rupture not anticipated. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 

horizontal dimension of the seismic-force-

resisting system at the foundation level to the 

building height (base/height) is greater than 

0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.712=0.43 

Compliant per review of existing 

drawings.  

X    

TIES BETWEEN FOUNDATION 

ELEMENTS: The foundation has ties 

adequate to resist seismic forces where 

footings, piles, and piers are not restrained 

by beams, slabs, or soils classified as Site 

Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 

together by ties beams                

(1 & 5/S3) and slab on grade. 
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16.9LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C1: CONCRETE MOMENT 
FRAMES 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of 

moment frames in each principal direction is 

greater than or equal to 2. The number of bays 

of moment frames in each line is greater than 

or equal to 2. (§A.3.1.1.1. Tier 2: §5.5.1.1) 

Adequate frame lines al around  

per as built 

X    

COLUMN AXIAL STRESS CHECK: The axial 

stress caused by unfactored gravity loads in 

columns subjected to overturning forces 

because of seismic demands is less than 

0.20f’c. Alternatively, the axial stress caused 

by overturning forces alone, calculated using 

the Quick Check procedure of Section 4.5.3.6, 

is less than 0.3f’c. (§A.3.1.4.2. Tier 2: 

§5.5.2.1.3) 

Axial stress is less than 0.2f’c, see 

calculation in Appendix 1-B. 

Connections 

X    

CONCRETE COLUMNS: All concrete columns 

are doweled into the foundation with a 

minimum of 4 bars. (§A.5.3.2. Tier 2: §5.7.3.1) 

Columns are doweled into 

foundation with at least 4 

bars.(7/S3) 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Seismic-Force-Resisting System 

  X  

INTERFERING WALLS: All concrete and 

masonry infill walls placed in moment frames 

are isolated from structural elements 

(§A.3.1.2.1. Tier 2: §5.5.2.1.1) 

No interfering walls. 

X    

COLUMN SHEAR STRESS CHECK: The 

shear stress in the concrete columns, 

calculated using the Quick Check procedure of 

Section 4.5.3.2, is less than the greater of 100 

lb/in2, or 2ʃf’c. (§A.3.1.4.1. Tier 2: §5.5.2.1.4) 

Shear stress is less than 2ʃf’c, see 

calculation in Appendix 1-B. 

  X  

FLAT SLAB FRAMES: The seismic-force-

resisting system is not a frame consisting of 

columns and a flat slab or plate without 

beams. (§A.3.1.4.3. Tier 2: §5.5.2.3.1) 

Not a flat slab frame system. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 
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C NC N/A U Checklist Comments 

  X  

PRESTRESSED FRAME ELEMENTS: The 

seismic-force-resisting frames do not include 

any prestressed or posttensioned elements 

where the average prestress exceeds the 

lesser of 700 lb/in2 or f’c/6 at potential hinge 

locations. The average prestress is calculated 

in accordance with the Quick Check procedure 

of Section 4.5.3.8 (§A.3.1.4.4. Tier 2: 

§5.5.2.3.2) 

No pre-stressed or post tensioned 

elements. 

  X  

CAPTIVE COLUMNS: There are no columns 

at a level with height/depth ratios less than 

50% of the nominal height/depth ratio of the 

typical columns at that level. (§A.3.1.4.5. Tier 

2: §5.5.2.3.3) 

No captive columns. 

X    

NO SHEAR FAILURES: The shear capacity of 

frame members is able to develop the moment 

capacity at the ends of the members. 

(§A.3.1.4.6. Tier 2: §5.5.2.3.4) 

see calculation in Appendix 1-B. 

 X   

STRONG COLUMN-WEAK BEAM: The sum 

of the moment capacity of the columns is 20% 

greater than that of the beams at frame joints. 

(§A.3.1.4.7. Tier 2: §5.5.2.1.5) 

Interior circumference column 

doesn’t satisfy the requirement per 

quick check. see calculation in 

Appendix 1-B. 

 X   

BEAM BARS: At least two longitudinal top and 

two longitudinal bottom bars extend 

continuously throughout the length of each 

frame beam. At least 25% of the longitudinal 

bars provided at the joints for either positive or 

negative moment are continuous throughout 

the length of the members. (§A.3.1.4.8. Tier 2: 

§5.5.2.3.5) 

Top two bars not continuous. see 

tier 2 calculation in Appendix 1-B. 

 X   

COLUMN-BAR SPLICES: All column-bar lap 

splice lengths are greater than 35db and are 

enclosed by ties spaced at or less than 8db. 

Alternatively, column bars are spliced with 

mechanical couplers with a capacity of at least 

1.25 times the nominal yield strength of the 

spliced bar. (§A.3.1.4.9. Tier 2: §5.5.2.3.6) 

Provided bar splice is 24db & tie 

spaced at 8”, less than required. 

see tier 2 calculation in Appendix 

1-B. 

 X   

BEAM-BAR SPLICES: The lap splices or 

mechanical couplers for longitudinal beam 

reinforcing are not located within Lb/4 of the 

joints and are not located in the vicinity of 

potential hinge locations. (§A.3.1.4.10. Tier 2: 

§5.5.2.3.6) 

Lb/4=30’/4=7.5’…top bar splice is 

at 7’-0”. see tier 2 calculation in 

Appendix 1-B. 
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C NC N/A U Checklist Comments 

 X   

COLUMN-TIE SPACING: Frame columns 

have ties spaced at or less than d/4 

throughout their length and at or less than 8db 

at all potential plastic hinge locations. 

(§A.3.1.4.11. Tier 2: §5.5.2.3.7) 

d/4=12”/4=3”<8”…Ties not spaced 

at less than d/4 throughout the 

length; ties spaced at 4” at 

potential hinge zone, which is 

more than 8db=8(3/8”)=3”. see tier 

2 calculation in Appendix 1-B. 

 X   

STIRRUP SPACING: All beams have stirrups 

spaced at or less than d/2 throughout their 

length. At potential plastic hinge locations, 

stirrups are spaced at or less than the 

minimum of 8db or d/4. (§A.3.1.4.12. Tier 2: 

§5.5.2.3.7) 

d/2=16”/2=8”<12”… 

min(8db,d/4)=[8(3/8”),16”/4]=3”<4”. 

see tier 2 calculation in Appendix 

1-B. 

 X   

JOINT TRANSVERSE REINFORCING: 

Beam-column joints have ties spaced at or 

less than 8db. (§A.3.1.4.13. Tier 2: §5.5.2.3.8) 

No ties at joint. see tier 2 

calculation in Appendix 1-B. 

  X  

DEFLECTION COMPATIBILITY: Secondary 

components have the shear capacity to 

develop the flexural strength of the 

components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

No secondary components. 

  X  

FLAT SLABS: Flat slabs or plates not part of 

the seismic-force-resisting system have 

continuous bottom steel through the column 

joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

No flat slab which is not part of the 

seismic force resisting system. 

Diaphragms 

X    

DIAPHRAGM CONTINUITY: The diaphragms 

are not composed of split-level floors and do 

not have expansion joints. (§A.4.1.1. Tier 2: 

§5.6.1.1) 

No diaphragm discontinuity. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 

reinforcement, and piles are anchored to the 

pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps. 
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16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 
Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 
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  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 

Not applicable to Life Safety. 
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Tier 2. §13.6.2) 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 

Not applicable to Life Safety. 
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Tier 2: §13.6.4) 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Observed Compliant 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

No multi-story panel, so not 
applicable. 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 

No cladding panel, so not 
applicable. 
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Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 

No masonry veneer, so not 
applicable. 
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backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

X    

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

Observed Compliant 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No Parapet; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

No such appendages were 
observed; So not applicable 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 

No URM chimneys, so not 
applicable. 
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and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  

LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; So not applicable 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

X    

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

Observed Compliant 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 

Not applicable for Life Safety. 
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equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 

Not applicable for Life Safety. 
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other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Elevators 

  X  

LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Tier 1 Calculation: 
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Tier 2 Calculation: 
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Foundation Plan (1963 Drawing Sheet S-3) 
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Roof Plan (1963 Drawing Sheet S-4) 
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 Appendix 7A – Images of Existing Conditions 

 

 

Fig 1. Folded plate roof and support piers from 

exterior 

Fig 2. Folded plate roof from interior 

Fig 3. Interior core walls from inside Fig 4. Interior core walls from outside with 

folded plate roof and beams 
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1

2

RETROFIT WORK AREA

RETROFIT WORK ITEM
NUMBER

CONCEPTUAL DETAIL
NUMBER

PENINSULA HS  BUILDING B

Appendix 7B  Floor Plans

1

1

1

1

1

1

1

1

2

6

5

5
5

5
5

5

5 5
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 SHEAR WALL CONNECTION
ENHANCEMENT AT PENHS BUILDING B 5

REMOVE SECTION OF GLUE UP
CEILING AND REPLACE TO NEW
PLATE

NEW BENT PLATE WITH
ANCHORS TO EXISTING
CONCRETE

EXISTING PRECAST
CONCRETE PANEL

NEW BENT PLATE
GLAVANIZED WITH
ANCHORS TO
EXISTING CONCRETE

REMOVE AND REPLACE
CONCRETE PAVING AS
REQUIRED

EXISTING PRECAST
CONCRETE PANEL

EXISTING PLASTER
SOFFIT

EXISTING SHELVING
REMOVE AND
REINSTALL AS
REQUIRED

EXISTING CONCRETE
ROOF DECK

EXISTING
CONCRETE COLUMN

SECTION AT INNER RING

SECTION AT OUTER RING

PLAN AT INNER RING COLUMN

NEW BENT PLATE WITH
ANCHORS TO EXISTING
CONCRETE

EXISTING WALL
FOOTING

EXISTING COLUMN
BEYOND

EXISTING
CONCRETE BEAM

NEW BENT PLATE WITH
ANCHORS TO EXISTING
CONCRETE

OUTER RING SIMILAR

FOOTING AT INNER RING SIMILAR

PROTECT MURAL IN
PLACE REPAINT PORTION
AT PLATE. TYP.

EXISTING COLUMN
FOOTING BEYOND

Appendix 7C  Conceptual Details
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 SHEAR WALL INFILL AT PENHS
BUILDING B 6

REMOVE SECTION OF GLUE UP
CEILING AND REPLACE TO NEW
PLATE

NEW WALL SECTION
BETWEEN ROOFS

ADDITIONAL
THICKNESS TO
EXISTING CONCRETE
WALL

REMOVE AND REPLACE
CONCRETE PAVING AS
REQUIRED

NEW CAST IN PLACE
INFILL WALL

EXISTING SHELVING
AND CABINETS
REMOVE AND
REINSTALL AS
REQUIRED

EXISTING CONCRETE
ROOF DECK

EXISTING
CONCRETE COLUMN

SECTION AT OUTER RING

PLAN AT OUTER RING COLUMN

TIE IN REINFORCING TO
EXISTING

EXISTING WALL
FOOTING

EXISTING COLUMN
BEYOND

EXISTING
CONCRETE BEAM

NEW CAST IN PLACE
INFILL WALL

TIE IN REINFORCING TO
EXISTING TYP.

EXISTING COLUMN
FOOTING BEYOND

ENHANCED
FOOTING FOR NEW
INFILL WALL

EXISTING PRECAST
WALL PANEL

REMOVE WINDOWS
FOR INFILL
LOCATIONS

REMOVE SECTION
OF STUD WALL AS
REQUIRED

REMOVED SECTION
ROOFING AS
REQUIRED, PATCH
WITH TERMINATION AT
NEW WALL

EXISTING LOW
ROOF CONCRETE
DECK

Appendix 7C  Conceptual Details
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1.0 Introduction  

A multiphase seismic vulnerability assessment of Gymnasium Building (5) was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation, if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 6.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Exterior View of Gymnasium Building 
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Photo 2 – Interior View of Gymnasium Building  

 

A partial campus site plan of Palos Verdes Peninsula High School, indicating the building 

under evaluation, is provided below. The highlighted building is Gymnasium Building (5). 
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Partial Site Plan- Gymnasium Building (5) 

 

2.0 Building (5)– Gymnasium Building 

2.1 Site Seismicity 

Based on 1963 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 2,000 psf for vertical dead loads plus live loads. There is a geotechnical 

report dated December 21, 2012 by Geo-Advantec Inc. for a proposed 6 Classroom 

Buildings located about 150 feet to the North-East of the Gymnasium Building available for 

review.  

 

Per ASCE 41-13 (2012 IBC), for Palos Verdes Peninsula High School located at 27118 Silver 

Spur Road, Rolling Hills Estates, CA 90274,  
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Site Coordinates = 33.7706°N, -118.3691°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.512g; S1,20/50 = 0.196 g  

Fa = 1.391 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.015 (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.712g 

SX1 = FvS1,20/20 = 0.395g 

 

2.2 Building Description 

The Gymnasium Building is a one-story building in the middle portion of the school campus. 

The building was constructed circa 1963. The existing drawings for the building are dated 

April 19, 1963, which shows the proposed gymnasium building construction and implies 

the building was constructed shortly thereafter. Functionally, the building consists of one 

story of gymnasium in the central portion and supporting facility rooms at the two ends of 

the building. The building is rectangular in shape with approximate dimensions of 203.3’x 

113.5’. Total footprint of the original building is estimated to be ±23,100 square feet. The 

clear roof height at the high point of the gymnasium is 28’-0” and at the low point is 17’-0” 

with an average roof height of about 22’-6”. The roof height of the supporting rooms at 

the two ends is about 15’-0”. The roof of the building consists of plywood panel over wood 

joists. The wood joists are supported by Glulam girders spanning about 40’~44’ at 16’ 

spacing at the two ends and by arched Glulam girders spanning about 100’ at 20’ spacing 

at the gymnasium. The Glulam girders are typically supported by cast-in-place concrete 

columns along the perimeter of the buildings and brick walls. The arched Glulam girders of 

the gymnasium are supported on concrete footings directly. The lateral force resistance of 

the building is provided by reinforced brick walls in combination of concrete walls. The 
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foundation of the building consists of concrete spread footing under the concrete columns 

and continuous wall footings. 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Reinforced 

Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1” in combination with 

Concrete Shear Walls with Flexible Diaphragms denoted as “C2A”.  

The structural risk category for the multipurpose building is III, per Table 2-1 of ASCE 41-13. 

For Tier 1 evaluation, the structural performance target used for this building was Life 

Safety (S-3), meaning the post-earthquake damage state of the structure would contain 

damaged components but retain a margin against the onset of partial or total collapse. For 

Tier 2 evaluation, the structural performance target used for this building was Damage 

Control (S-2), meaning the structure would have a greater reliability of resisting collapse 

and sustain less post-earthquake damage than a typical structure but still not to the extent 

required for immediate occupancy. The seismic hazard level used for both the Tier 1 and 2 

evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, taken as a 

seismic hazard with a 20% probability of exceedance in 50 years. It is from this seismic 

hazard level that spectral response acceleration parameters are obtained for analysis. 

 

 

 

 

 

 

 

2.3 Building Description Summary Table 
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Building (5)– Gymnasium Building   

Summary Table 

Year Designed 1963  

Drawings Original drawings, dated April 19, 1963, prepared by Flewelling, 

Moody & Horn Architects, and Engineers. 

Gravity System Wood joists on Glulam beams/girders supported on 

columns/walls/foundation (Flexible Diaphragm) 

Lateral System Reinforced masonry (Brick) bearing walls and reinforced concrete 

bearing walls 

No. of Stories & Height 1 Stories;  

Main Roof: hn=22.5 ft; Supporting Room Roof: hn=15 ft 

Building Period “T” 0.20 Sec 

Base Shear “V” 0.712 W = 550 kips Gymnasium (RM1 & C2A) 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations See Section 4.1 (Retrofit not required) 

 

3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the Building is based on ASCE 41-

13 Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation 

of the existing structure and non-structural conditions to the “Life Safety” performance 

level, per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only 

performed to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These 

checklists have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 No deficiencies were identified post Tier 1 analysis. 

3.2 ASCE 41-13 Tier 2 Evaluation 

No Tier 2 evaluation required. 

 

4.0 Conclusions 

After further review and updating tier 1 checklist as per ASCE 41-13, no major 

deficiencies were identified which required tier 2 evaluation. 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 

 

 

5.0 Documents Reviewed 

The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

674



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GYMNASIUM BUILDING (5) 

 

 

                
 

Date Architect / Engineer TTG Comments 

April 19, 
1963 

Flewelling, Moody & Horn 
Architects and Engineers 

Title Block states “Gymnasium Bldg. No. 5, Rolling Hills 
High School, Palos Verdes Peninsula Unified School 
District”  

Architectural and structural drawings 

(State of California – Department of Public Works, 
Division of Architecture, Project No. 23166) 

December 
12, 2012 

Geo-Advantec, Inc. Geotechnical Engineering Evaluation Report 

“Proposed 6 Classroom Buildings & Weight Room  

Palos Verdes Peninsula High School  

 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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PBWS

7.0   Architectural Section - Peninsula High School                   

Building C, Gymnasium 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Work 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A - Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The building referred to as C is part of the 

original campus buildings. 

 

Building C is at the middle of the campus adjacent to the behind the main parking lot 

and the entry is visible to Silver Spur Road.  It is a long span building with some adjacent 

connected spaces.  The main space is the gymnasium classroom spaces on the north and 

kitchen and serving on the south.  There is a metal shade structure connected on the 

south end.  The building structure consists of reinforced brick masonry exterior walls 

and glue laminated arches to create the roof structure.  The arches are supported by 

thrust blocks outside the building walls on the east and west side with joists and 

plywood deck over the interior space. 

 

The exterior walls of the building are non-combustible construction.  It has combustible 

roof framing and the glue laminated beams protrude beyond the exterior walls on the 

east and west.  The building appears to fit within the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 
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much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety.  

 

Miscellaneous Recommended Work 
 

Roofing & Arches 
It is recommended to maintain the roof system in good repair to minimize any 

deterioration of the wood roof framing system.  It is also recommended to maintain the 

glue laminated wood arches and the sheet metal protective enclosure in good repair to 

minimize deterioration of those structural members.  The elements appear to be in 

good condition. 
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Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 

 

Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion 
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 
C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. Tier 
2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.2) 

No other buildings within 10 feet 
of this building 

  X  

MEZZANINES: Interior mezzanine levels are 
braced independently from the main structure 
or are anchored to the seismic-force-resisting 
elements of the main structure. (§A.2.1.3. 
Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the adjacent 
story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 
applicable. 

  X  

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not less 
than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 
applicable. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 
(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 
to foundation. 

  X  

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-force-
resisting system of more than 30% in a story 
relative to adjacent stories, excluding one-
story penthouses and mezzanines. (§A.2.2.5. 
Tier 2: §5.4.2.4) 

It is one story building, so not 
applicable. 

  X  

MASS: There is no change in effective mass 
more than 50% from one story to the next. 
Light roofs, penthouses, and mezzanines 
need not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

It is one story building, so not 
applicable. 

X    

TORSION: The estimated distance between 
the story center of mass and the story center 
of rigidity is less than 20% of the building 
width in either plan dimension. (§A.2.2.7. Tier 
2: §5.4.2.6) 

Roof consists of flexible wood 
diaphragms with minimum of 2 
lines of shear wall support. 
Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not in liquefaction susceptible 
zone. 

X    

SLOPE FAILURE: The building site is 
sufficiently remote from potential earthquake-
induced slope failures or rockfalls to be 
unaffected by such failures or is capable of 
accommodating any predicted movements 
without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not susceptible to slope failure. 

X    

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), surface fault 
rupture not anticipated. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to the 
building height (base/height) is greater than 
0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.712=0.43 

Compliant per review of existing 
drawings.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 
together by ties beams and slab 
on grade. 
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16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying system. 
(§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

Complete vertical-load carrying 
system exists. 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

There are at least 2 lines of shear 
walls in each direction. 

X    

SHEAR STRESS CHECK: The shear stress in 
the concrete shear walls, calculated using the 
Quick Check procedure of Section 4.5.3.3, is 
less than the greater of 100 lb/in2 or 2√f’c. 
(§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

Average shear stress is less than 
max {100,2√f'c} =100 psi. See 
calculations in Appendix 1-B. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area is 
not less than 0.0012 in the vertical direction 
and 0.0020 in the horizontal direction. 
(§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements; see calculations in 
Appendix 1-B. 

Connections 

X    

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. See 
calculations in Appendix 1-B. 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Diaphragms are connected to 
shear walls.  
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C NC N/A U Checklist Comments 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

Wall reinforcement is doweled into 
foundation. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

Meet requirements. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Not applicable. There is no slab 
which is not part of the seismic 
force resisting system. 

  X  

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at or 
less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

No coupling beams. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

There is no diaphragm 
discontinuity in the building, so 
compliant. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Meet requirements, so compliant. 

Flexible Diaphragms 
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C NC N/A U Checklist Comments 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Cross ties exist. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Wood structural panels exist. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed 
diaphragms. Structural panel 
diaphragms are blocked. 

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 
present. 

X    

SHEAR STRESS CHECK: The shear stress in 
the reinforced masonry shear walls, calculated 
using the Quick Check procedure of Section 
4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 
2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 

X    

REINFORCING STEEL: The total vertical and 
horizontal reinforcing steel ratio in reinforced 
masonry walls is greater than 0.002 of the wall 
with the minimum of 0.0007 in either the two 
directions; the spacing of reinforcing steel is 
less than 48 in., and all vertical bars extend to 
the top of the walls. (§A.3.2.4.2. Tier 2: 
§5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 
elements are interconnected by a continuous 
reinforced concrete topping slab. (§A.4.5.1. 
Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored for 
out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. 

X    WOOD LEDGERS: The connection between 
the wall panels and the diaphragm does not 

Connection does not induce cross-
grain bending or tension. 
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C NC N/A U Checklist Comments 

induce cross-grain bending or tension in the 
wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

There is positive connection for 
shear transfer between diaphragm 
and shear wall in all locations 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete diaphragm 
elements are doweled for transfer of forces 
into the shear wall or frame elements. 
(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation. (§A.5.3.5. Tier 
2: §5.7.3.4) 

Wall reinforcement is dowelled into 
foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 
positive connection using plates, connection 
hardware, or straps between the girder and 
the column support. (§A.5.4.1. Tier 2: 
§5.7.4.1) 

Positive connection present at 
girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Continuous cross ties present. 

X    OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 

Diaphragm openings adjacent to 
shear walls are less than 25% of 
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C NC N/A U Checklist Comments 

walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

the wall length. 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 
exterior masonry shear walls are 
not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Structural panel over straight 
sheathing on gymnasium roof. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed or 
unblocked diaphragms.  

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, 
metal deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms used. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 
of concrete or masonry walls to wood 
structural elements are installed taut and are 
stiff enough to limit the relative movement 
between the wall and the diaphragm to no 
greater than 1/8 in. before engagement of the 
anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 
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16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Ceiling type not present; So not 
applicable 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Proper support was observed 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  
LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

None Observed; so not applicable 

  X  

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

No parapets; So not applicable 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 

No such appendages were 
observed; So not applicable 
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checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

Proper bracing was observed 

  X  
LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

X    

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Observed Compliant 

  X  

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

None observed; So not applicable 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

None observed; So not applicable 

  X  
LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 

Not applicable for Life Safety. 
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detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 

Not applicable for Life Safety. 
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the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (1963 Drawing Sheet S-14) 
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Roof Plan (1963 Drawing Sheet S-15) 
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 Appendix 7A – Images of Existing Conditions 

 

Fig 1. Glue lam roof support arches 

 

Fig 2. Masonry side wall & glue lam arch with 

sheet metal protection 

Fig 3. Glue lam roof support arches inside the gym 

 

Fig 4. Masonry end wall inside the gym 
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1.0 Introduction – Boys Shower & Locker Building (6) 

A multiphase seismic vulnerability assessment of Boys Shower & Locker Building (6) was 

conducted, beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and 

concluding with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential 

deficiencies for the building, which have been further investigated in the Tier 2 Evaluation, 

if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 6.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Exterior View of Boys Shower & Locker Building 

719



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

BOYS SHOWER & LOCKER BUILDING (6) 

 

 

                
 

 

Photo 2 – Interior View of the Building  

 

A partial campus site plan of Palos Verdes Peninsula High School, indicating the building 

under evaluation, is provided below. The highlighted building is Boys Shower & Locker 

Building (6). 
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Partial Site Plan- Boys Shower & Locker Building (6) 

 

2.0 Building (6)– Boys Shower & Locker Building 

2.1 Site Seismicity 

Based on 1963 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 2,000 psf for vertical dead loads plus live loads. There is a geotechnical 

report dated December 21, 2012 by Geo-Advantec Inc. for a proposed 6 Classroom 

Buildings located about 150 feet to the North-East of the Gymnasium Building available for 

review.  

 

Per ASCE 41-13 (2012 IBC), for Palos Verdes Peninsula High School located at 27118 Silver 

Spur Road, Rolling Hills Estates, CA 90274,  
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Site Coordinates = 33.7706°N, -118.3691°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.512g; S1,20/50 = 0.196 g  

Fa = 1.391 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.015 (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.712g 

SX1 = FvS1,20/20 = 0.395g 

 

2.2 Building Description 

The Boys Shower & Locker Building is a one-story structure in the middle portion of the 

school campus. The building was constructed circa 1963. The existing drawings for the 

building are dated April 19, 1963, which shows the proposed Boys Shower & Locker 

building construction and implies the building was constructed shortly thereafter. 

Functionally, the building consists of shower and locker rooms, storage rooms and offices. 

The building is rectangular in shape with approximate dimensions of 105’x 60’. Total 

footprint of the building is estimated to be ±6,300 square feet. The roof height at the high 

point of the building is about 14’-0” and at the low point is about 13’-6”. The roof of the 

building consists of plywood panel over wood joists. The wood joists are supported by 

Glulam girders spanning about 60’ at 15’ spacing. The Glulam girders are typically 

supported by cast-in-place concrete columns along the perimeter of the building. The 

lateral force resistance of the building is provided by reinforced brick walls in combination 

of concrete walls. The foundation of the building consists of concrete continuous footings. 

 

 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Reinforced 

Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1” in combination with 

Concrete Shear Walls with Flexible Diaphragms denoted as “C2A”.  

 

The structural risk category for the Boys Shower & Locker building is III, per Table 2-1 of 

ASCE 41-13. For Tier 1 evaluation, the structural performance target used for this building 
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was Life Safety (S-3), meaning the post-earthquake damage state of the structure would 

contain damaged components but retain a margin against the onset of partial or total 

collapse. For Tier 2 evaluation, the structural performance target used for this building was 

Damage Control (S-2), meaning the structure would have a greater reliability of resisting 

collapse and sustain less post-earthquake damage than a typical structure but still not to 

the extent required for immediate occupancy. The seismic hazard level used for both the 

Tier 1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

2.3 Building Description Summary Table 
 

Building (6)– Boys Shower & Locker Building   

Summary Table 

Year Designed 1963  

Drawings Original drawings, dated April 19, 1963, prepared by Flewelling, 

Moody & Horn Architects, and Engineers. 

Gravity System Wood joists on Glulam beams/girders supported on 

columns/walls/foundation (Flexible Diaphragm) 

Lateral System Reinforced masonry (Brick) bearing walls and reinforced concrete 

bearing walls 

No. of Stories & Height 1 Stories;  

Main Roof: hn=14 ft 

Building Period “T” 0.15 Sec 

Base Shear “V” 0.712 W = 165 kips Boys Shower & Locker (RM1 & C2A) 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations See Section 4.1 (Retrofit not required) 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the building is based on ASCE 41-13 

Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation of 

the existing structure and non-structural conditions to the “Life Safety” performance level, 

per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only performed 

to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These checklists 

have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Coupling Beams 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiency listed above was reviewed using a Tier 2 Evaluation.  The deficiency was 

mitigated base on results of Tier 2 evaluation, which can be found in Appendix 1-B. 

Deficiency No. 1 (Coupling Beams) was mitigated with analysis results per ASCE 41-13 

section 5.5.3.2.1 by insuring that the coupling beam has sufficient capacity for the load 

demands. The Tier 2 analysis was performed using analysis results from the ETABS 

model developed for the Tier 2 evaluations. Linear dynamic procedure was used for the 

analysis of the structure using BSE-1E level seismic response spectrum. Output forces 

are exported into excel spreadsheet and series of calculation per ASCE 41-13 are 

performed to verify the components have sufficient capacity for load demands. 

 

4.0 Conclusions 

The coupling beam deficiency identified by Tier 1 checklist is mitigated by Tier 2 

analysis results. After further review and updating Tier 1 checklist as per ASCE 41-13, 

no other deficiencies were identified which required tier 2 evaluation. 

 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

Date Architect / Engineer TTG Comments 

April 19, 
1963 

Flewelling, Moody & Horn 
Architects and Engineers 

Title Block states “Boys’ Shower and Locker Bldg. No. 6, 
Rolling Hills High School, Palos Verdes Peninsula 
Unified School District”  

Architectural and structural drawings (State of California 
– Department of Public Works, Division of Architecture, 
Project No. 23166) 

December 
12, 2012 

Geo-Advantec, Inc.  Geotechnical Engineering Evaluation Report “Proposed 
6 Classroom Buildings & Weight Room”, Palos Verdes 
Peninsula High School 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Peninsula High School                   

Building D, Boys Locker 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Work 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A - Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The building referred to as D is part of the 

original campus buildings. 

 

Building D is at the middle of the campus adjacent to the gym and pool.  It is a one story 

building.  It contains the boys’ lockers and showers.  The building structure consists of 

reinforced brick masonry exterior walls on the east and west and cast in place concrete 

walls on the north and south.  The roof structure is glue laminated beams with joists and 

plywood deck.  The glue laminated beams are supported on concrete piers within the 

masonry walls. 

 

The exterior walls of the building are non-combustible construction.  It has combustible 

roof framing and the glue laminated beams protrude beyond the exterior walls on the 

east and west.  The building appears to fit within the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 
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moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety.  

 

Miscellaneous Recommended Work 
 

Roofing 
It is recommended to maintain the roof system in good repair to minimize any 

deterioration of the wood roof framing system.  It is also recommended to maintain the 

exposed ends of the glue laminated beams that support the roof. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 
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Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion 
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 
C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. Tier 
2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.2) 

No other buildings within 10 feet 
of this building 

  X  

MEZZANINES: Interior mezzanine levels are 
braced independently from the main structure 
or are anchored to the seismic-force-resisting 
elements of the main structure. (§A.2.1.3. 
Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the adjacent 
story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 
applicable. 

  X  

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not less 
than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 
applicable. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 
(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 
to foundation. 

  X  

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-force-
resisting system of more than 30% in a story 
relative to adjacent stories, excluding one-
story penthouses and mezzanines. (§A.2.2.5. 
Tier 2: §5.4.2.4) 

It is one story building, so not 
applicable. 

  X  

MASS: There is no change in effective mass 
more than 50% from one story to the next. 
Light roofs, penthouses, and mezzanines 
need not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

It is one story building, so not 
applicable. 

X    

TORSION: The estimated distance between 
the story center of mass and the story center 
of rigidity is less than 20% of the building 
width in either plan dimension. (§A.2.2.7. Tier 
2: §5.4.2.6) 

Roof consists of flexible wood 
diaphragms with minimum of 2 
lines of shear wall support. 
Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not in liquefaction susceptible 
zone. 

X    

SLOPE FAILURE: The building site is 
sufficiently remote from potential earthquake-
induced slope failures or rockfalls to be 
unaffected by such failures or is capable of 
accommodating any predicted movements 
without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not susceptible to slope failure. 

X    

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), surface fault 
rupture not anticipated. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to the 
building height (base/height) is greater than 
0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.712=0.43 

Compliant per review of existing 
drawings.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 
together by continuous footings 
and slab on grade. 
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16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying system. 
(§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

Complete vertical-load carrying 
system exists. 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

There are at least 2 lines of shear 
walls in each direction. 

X    

SHEAR STRESS CHECK: The shear stress in 
the concrete shear walls, calculated using the 
Quick Check procedure of Section 4.5.3.3, is 
less than the greater of 100 lb/in2 or 2√f’c. 
(§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

Average shear stress is less than 
max {100,2√f'c} =100 psi. See 
calculations in Appendix 1-B. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area is 
not less than 0.0012 in the vertical direction 
and 0.0020 in the horizontal direction. 
(§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements; see calculations in 
Appendix 1-B. 

Connections 

X    

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. See 
calculations in Appendix 1-B. 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Diaphragms are connected to 
shear walls.  
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C NC N/A U Checklist Comments 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

Wall reinforcement is doweled into 
foundation. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

Meet requirements. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Not applicable. There is no slab 
which is not part of the seismic 
force resisting system. 

X    

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at or 
less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

Concrete coupling beam on the 
North wall not-compliant per Tier 1 
checklist requirements (Tier 2 
calculation to verify). Mitigated by 
Tier 2 calculation. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

There is no diaphragm 
discontinuity in the building, so 
compliant. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Meet requirements, so compliant. 

Flexible Diaphragms 
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C NC N/A U Checklist Comments 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Cross ties exist. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Wood structural panels exist. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed 
diaphragms. Structural panel 
diaphragms are blocked. 

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 
present. 

X    

SHEAR STRESS CHECK: The shear stress in 
the reinforced masonry shear walls, calculated 
using the Quick Check procedure of Section 
4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 
2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 

X    

REINFORCING STEEL: The total vertical and 
horizontal reinforcing steel ratio in reinforced 
masonry walls is greater than 0.002 of the wall 
with the minimum of 0.0007 in either the two 
directions; the spacing of reinforcing steel is 
less than 48 in., and all vertical bars extend to 
the top of the walls. (§A.3.2.4.2. Tier 2: 
§5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 
elements are interconnected by a continuous 
reinforced concrete topping slab. (§A.4.5.1. 
Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored for 
out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. 

X    WOOD LEDGERS: The connection between 
the wall panels and the diaphragm does not 

Connection does not induce cross-
grain bending or tension. 
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C NC N/A U Checklist Comments 

induce cross-grain bending or tension in the 
wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

There is positive connection for 
shear transfer between diaphragm 
and shear wall in all locations 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete diaphragm 
elements are doweled for transfer of forces 
into the shear wall or frame elements. 
(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation. (§A.5.3.5. Tier 
2: §5.7.3.4) 

Wall reinforcement is dowelled into 
foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 
positive connection using plates, connection 
hardware, or straps between the girder and 
the column support. (§A.5.4.1. Tier 2: 
§5.7.4.1) 

Positive connection present at 
girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Continuous cross ties present. 

X    OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 

Diaphragm openings adjacent to 
shear walls are less than 25% of 
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C NC N/A U Checklist Comments 

walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

the wall length. 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 
exterior masonry shear walls are 
not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Structural panel over straight 
sheathing on gymnasium roof. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed or 
unblocked diaphragms.  

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, 
metal deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms used. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 
of concrete or masonry walls to wood 
structural elements are installed taut and are 
stiff enough to limit the relative movement 
between the wall and the diaphragm to no 
greater than 1/8 in. before engagement of the 
anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 

 

740



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

BOYS SHOWER & LOCKER BUILDING (6) 

 

 

                
 

 

16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

   X 

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Not accessible during site visit 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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C NC N/A U Checklist Comments 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

   X 

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Not accessible during site visit 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  
LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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C NC N/A U Checklist Comments 

Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

None Observed; so not applicable 

X    

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

Observed compliant 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 

No such appendages were 
observed; So not applicable 
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checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

  X  

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

None observed; So non applicable 

  X  
LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; So not applicable 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

None observed; So not applicable 

  X  
LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 

Not applicable for Life Safety. 

748



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

BOYS SHOWER & LOCKER BUILDING (6) 

 

 

                
 

C NC N/A U Checklist Comments 

detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 

Not applicable for Life Safety. 
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the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Evaluation Calculations  
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ETABS Model 3D View - Boys’s Shower & Locker Building (6) 

 

 

ETABS Model Elevation View - Boys’s Shower & Locker Building (6), Spandrel S1-1 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (1963 Drawing Sheet S-18) 
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Roof Plan (1963 Drawing Sheet S-18) 
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 Appendix 7A – Images of Existing Conditions 

 

Fig 1. Exterior masonry wall with concrete piers 

 

Fig 2. Perimeter masonry wall 
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1.0 Introduction – Girls Shower & Locker Building (7) 

A multiphase seismic vulnerability assessment of Girls Shower & Locker Building (7) was 

conducted, beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and 

concluding with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential 

deficiencies for the building, which have been further investigated in the Tier 2 Evaluation, 

if needed. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Section 6.0), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13.  

 

Photo 1 – Exterior View of Boys Shower & Locker Building 

(Girls Shower & Locker is Similar) 
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Photo 2 – Interior View of the Building  

(Girls Shower & Locker is Similar) 

 

A partial campus site plan of Palos Verdes Peninsula High School, indicating the building 

under evaluation, is provided below. The highlighted building is Girls Shower & Locker 

Building (7). 
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Partial Site Plan- Girls Shower & Locker Building (7) 

 

2.0 Building (7)– Girls Shower & Locker Building 

2.1 Site Seismicity 

Based on 1963 construction drawings, original foundation was based on the allowable soil 

bearing pressure of 2,000 psf for vertical dead loads plus live loads. There is a geotechnical 

report dated December 21, 2012 by Geo-Advantec Inc. for a proposed 6 Classroom 

Buildings located about 150 feet to the North-East of the Gymnasium Building available for 

review.  
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Per ASCE 41-13 (2012 IBC), for Palos Verdes Peninsula High School located at 27118 Silver 

Spur Road, Rolling Hills Estates, CA 90274,  

 

Site Coordinates = 33.7706°N, -118.3691°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.512g; S1,20/50 = 0.196 g  

Fa = 1.391 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.015 (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.712g 

SX1 = FvS1,20/20 = 0.395g 

 

2.2 Building Description 

The Girls Shower & Locker Building is a one-story structure in the middle portion of the 

school campus. The building was constructed circa 1963. The existing drawings for the 

building are dated April 19, 1963, which shows the proposed Girls Shower & Locker 

building construction and implies the building was constructed shortly thereafter. 

Functionally, the building consists of shower and locker rooms, storage rooms and offices. 

The building is rectangular in shape with approximate dimensions of 80’x 60’. Total 

footprint of the building is estimated to be ±4,800 square feet. The roof height at the high 

point of the building is about 14’-0” and at the low point is about 13’-6”. The roof of the 

building consists of plywood panel over wood joists. The wood joists are supported by 

Glulam girders spanning about 60’ at 15’ spacing. The Glulam girders are typically 

supported by cast-in-place concrete columns along the perimeter of the building. The 

lateral force resistance of the building is provided by reinforced brick walls in combination 

of concrete walls. The foundation of the building consists of concrete continuous footings. 

 

 

Based on the information in the existing drawings and according to building type definition 

in Table 3-1 of ASCE 41-13, this building is considered to be Building Type: Reinforced 

Masonry Bearing Walls with Flexible Diaphragms denoted as “RM1” in combination with 

Concrete Shear Walls with Flexible Diaphragms denoted as “C2A”.  
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The structural risk category for the Girls Shower & Locker building is III, per Table 2-1 of 

ASCE 41-13. For Tier 1 evaluation, the structural performance target used for this building 

was Life Safety (S-3), meaning the post-earthquake damage state of the structure would 

contain damaged components but retain a margin against the onset of partial or total 

collapse. For Tier 2 evaluation, the structural performance target used for this building was 

Damage Control (S-2), meaning the structure would have a greater reliability of resisting 

collapse and sustain less post-earthquake damage than a typical structure but still not to 

the extent required for immediate occupancy. The seismic hazard level used for both the 

Tier 1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety Earthquake-1, 

taken as a seismic hazard with a 20% probability of exceedance in 50 years. It is from this 

seismic hazard level that spectral response acceleration parameters are obtained for 

analysis. 

 

2.3 Building Description Summary Table 
 

Building (7)– Girls Shower & Locker Building   

Summary Table 

Year Designed 1963  

Drawings Original drawings, dated April 19, 1963, prepared by Flewelling, 

Moody & Horn Architects, and Engineers. 

Gravity System Wood joists on Glulam beams/girders supported on 

columns/walls/foundation (Flexible Diaphragm) 

Lateral System Reinforced masonry (Brick) bearing walls and reinforced concrete 

bearing walls 

No. of Stories & Height 1 Stories;  

Main Roof: hn=14 ft 

Building Period “T” 0.15 Sec 

Base Shear “V” 0.712 W = 122 kips Girls Shower & Locker (RM1 & C2A) 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies None 

Retrofit Recommendations See Section 4.1 (Retrofit not required) 
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3.0 Evaluation Methodology and Findings 

The evaluation methodology for the initial screening of the building is based on ASCE 41-13 

Tier 1 Screening. This screening consists of checklists, which allow for a rapid evaluation of 

the existing structure and non-structural conditions to the “Life Safety” performance level, 

per Section 4.1.1. It should be noted that in general the Tier 1 Screening is only performed 

to the “Life Safety” or “Immediate Occupancy” levels per Section 4.1.1. These checklists 

have been completed and can be found in Appendix 1-A. 

 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening, if needed. As a Risk Category III, 

the Basic Performance Objective for the building was Damage Control Structural 

Performance, per Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified 

in the Tier 1 Screening were then analyzed using a BSE-1E seismic event; some were found 

to be “Compliant” and others were found to remain “Deficient.” 
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3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Coupling Beams 

3.2 ASCE 41-13 Tier 2 Evaluation 

The deficiency listed above was reviewed using a Tier 2 Evaluation.  The deficiency was 

mitigated base on results of Tier 2 evaluation, which can be found in Appendix 1-B. 

Deficiency No. 1 (Coupling Beams) was mitigated with analysis results per ASCE 41-13 

section 5.5.3.2.1 by insuring that the coupling beam has sufficient capacity for the load 

demands. The Tier 2 analysis was performed using analysis results from the ETABS 

model developed for the Tier 2 evaluations. Linear dynamic procedure was used for the 

analysis of the structure using BSE-1E level seismic response spectrum. Output forces 

are exported into excel spreadsheet and series of calculation per ASCE 41-13 are 

performed to verify the components have sufficient capacity for load demands. 

 

4.0 Conclusions 

The coupling beam deficiency identified by Tier 1 checklist is mitigated by Tier 2 

analysis results. After further review and updating Tier 1 checklist as per ASCE 41-13, 

no other deficiencies were identified which required tier 2 evaluation. 

 

Given the reason above, a voluntary seismic retrofit is not required for this structure. 
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5.0 Documents Reviewed 

The following existing architectural and or structural drawings (and or other documents 

when available) were reviewed: 

Date Architect / Engineer TTG Comments 

April 19, 
1963 

Flewelling, Moody & Horn 
Architects and Engineers 

Title Block states “Girls Shower & Locker Bldg. No. 7, 
Rolling Hills High School, Palos Verdes Peninsula 
Unified School District”  

Architectural and structural drawings (State of California 
– Department of Public Works, Division of Architecture, 
Project No. 23166) 

December 
12, 2012 

Geo-Advantec, Inc.  Geotechnical Engineering Evaluation Report “Proposed 
6 Classroom Buildings & Weight Room”, Palos Verdes 
Peninsula High School 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Peninsula High School                   

Building E, Girls Locker 

 

Table of Contents 
 

7.0 Architectural Section 

• Introduction and Background 

• History, Description and Use of the Facility 

• Retrofit Recommendations Arrangement and Goals 

• Retrofit Work 

• Miscellaneous Recommended Repair 

• Accessibility Upgrades 

• Fire & Life Safety 

• Conclusion 

• Appendix 7A - Images of Existing Conditions 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 

documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 
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District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The building referred to as E is part of the 

original campus buildings. 

 

Building E is at the middle of the campus adjacent to the gym and pool.  It is a one story 

building.  It contains the Girls’ lockers and showers.  The building structure consists of 

reinforced brick masonry exterior walls on the east and west and cast in place concrete 

walls on the north and south.  The roof structure is glue laminated beams with joists and 

plywood deck.  The glue laminated beams are supported on concrete piers within the 

masonry walls. 

 

The exterior walls of the building are non-combustible construction.  It has combustible 

roof framing and the glue laminated beams protrude beyond the exterior walls on the 

east and west.  The building appears to fit within the current CBC Type-5B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 
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moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Work 
 

No Recommended Retrofit 

After further tier 2 analysis it was determined that the building does not require any 

seismic retrofit work for life safety.  

 

Miscellaneous Recommended Work 
 

Roofing 
It is recommended to maintain the roof system in good repair to minimize any 

deterioration of the wood roof framing system.  It is also recommended to maintain the 

exposed ends of the glue laminated beams that support the roof. 

 

Accessibility Upgrades 
 

There are no accessibility upgrades anticipated for this building since no retrofit work is 

recommended. 
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Fire & Life Safety 
 

There are no fire & life safety upgrades anticipated for this building since no retrofit 

work is recommended. 

 

Conclusion 
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items.  
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Appendix 1-A: Tier 1 Screening Checklists 
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ASCE 41-13 Checklists 

§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

Low Seismicity  
 
Building system 
C NC N/A U Checklist Comments 

General 

X    

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. Tier 
2: §5.4.1.1) 

Complete load path exists. 

X    

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. (§A.2.1.2. 
Tier 2: §5.4.1.2) 

No other buildings within 10 feet 
of this building 

  X  

MEZZANINES: Interior mezzanine levels are 
braced independently from the main structure 
or are anchored to the seismic-force-resisting 
elements of the main structure. (§A.2.1.3. 
Tier 2: §5.4.1.3) 

No mezzanines 

Building Configuration 

  X  

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the adjacent 
story above. (§A2.2.2. Tier 2: §5.4.2.1) 

It is one story building, so not 
applicable. 

  X  

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not less 
than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

It is one story building, so not 
applicable. 
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C NC N/A U Checklist Comments 

X    

VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 
(§A.2.2.4. Tier 2: §5.4.2.3) 

All vertical elements continuous 
to foundation. 

  X  

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-force-
resisting system of more than 30% in a story 
relative to adjacent stories, excluding one-
story penthouses and mezzanines. (§A.2.2.5. 
Tier 2: §5.4.2.4) 

It is one story building, so not 
applicable. 

  X  

MASS: There is no change in effective mass 
more than 50% from one story to the next. 
Light roofs, penthouses, and mezzanines 
need not be considered. (§A.2.2.6. Tier 2: 
§5.4.2.5) 

It is one story building, so not 
applicable. 

X    

TORSION: The estimated distance between 
the story center of mass and the story center 
of rigidity is less than 20% of the building 
width in either plan dimension. (§A.2.2.7. Tier 
2: §5.4.2.6) 

Roof consists of flexible wood 
diaphragms with minimum of 2 
lines of shear wall support. 
Torsion appears not exist. 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low 
Seismicity. Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the building. 
(§A.6.1.1. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not in liquefaction susceptible 
zone. 

X    

SLOPE FAILURE: The building site is 
sufficiently remote from potential earthquake-
induced slope failures or rockfalls to be 
unaffected by such failures or is capable of 
accommodating any predicted movements 
without failure. (§A.6.1.2. Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), the building site is 
not susceptible to slope failure. 

X    

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

Based on available 
geotechnical report (see 
Section 5.0), surface fault 
rupture not anticipated. 
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High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to the 
building height (base/height) is greater than 
0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.712=0.43 

Compliant per review of existing 
drawings.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Foundation elements are tied 
together by continuous footings 
and slab on grade. 
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16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying system. 
(§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

Complete vertical-load carrying 
system exists. 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

There are at least 2 lines of shear 
walls in each direction. 

X    

SHEAR STRESS CHECK: The shear stress in 
the concrete shear walls, calculated using the 
Quick Check procedure of Section 4.5.3.3, is 
less than the greater of 100 lb/in2 or 2√f’c. 
(§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

Average shear stress is less than 
max {100,2√f'c} =100 psi. See 
calculations in Appendix 1-B. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area is 
not less than 0.0012 in the vertical direction 
and 0.0020 in the horizontal direction. 
(§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements; see calculations in 
Appendix 1-B. 

Connections 

X    

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. See 
calculations in Appendix 1-B. 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

Diaphragms are connected to 
shear walls.  
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C NC N/A U Checklist Comments 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

Wall reinforcement is doweled into 
foundation. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Seismic-Force-Resisting System 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

Meet requirements. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Not applicable. There is no slab 
which is not part of the seismic 
force resisting system. 

 X   

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at or 
less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

Concrete coupling beams on the 
North and South walls not-
compliant per Tier 1 checklist 
requirements (Tier 2 calculation to 
verify). Mitigated by Tier 2 
calculation. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 

X    

DIAPHRAGM CONTINUITY: The diaphragms 
are not composed of split-level floors and do 
not have expansion joints. (§A.4.1.1. Tier 2: 
§5.6.1.1) 

There is no diaphragm 
discontinuity in the building, so 
compliant. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Meet requirements, so compliant. 

Flexible Diaphragms 
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C NC N/A U Checklist Comments 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Cross ties exist. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Wood structural panels exist. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed 
diaphragms. Structural panel 
diaphragms are blocked. 

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, metal 
deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms. 
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16.15LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 

MASONRY SHEAR WALLS WITH FLEXIBLE DIAPHRAGMS AND RM2: REINFORCED MASONRY 

SHEAR WALLS WITH STIFF DIAPHRAGMS 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

REDUNDANCY: The number of lines of shear 
walls in each principal direction is greater than 
or equal to 2. (§A.3.2.1.1. Tier 2: §5.5.1.1) 

At least 2 lines of shear walls 
present. 

X    

SHEAR STRESS CHECK: The shear stress in 
the reinforced masonry shear walls, calculated 
using the Quick Check procedure of Section 
4.5.3.3, is less than 70 lb/in2. (§A.3.2.4.1. Tier 
2: §5.5.3.1.1) 

Shear stress is less than 70 psi. 

X    

REINFORCING STEEL: The total vertical and 
horizontal reinforcing steel ratio in reinforced 
masonry walls is greater than 0.002 of the wall 
with the minimum of 0.0007 in either the two 
directions; the spacing of reinforcing steel is 
less than 48 in., and all vertical bars extend to 
the top of the walls. (§A.3.2.4.2. Tier 2: 
§5.5.3.1.3) 

Reinforcing steel ratios meet 
requirements. 

Stiff Diaphragms  

  X  

TOPPING SLAB: Precast concrete diaphragm 
elements are interconnected by a continuous 
reinforced concrete topping slab. (§A.4.5.1. 
Tier 2: §5.6.4) 

No precast diaphragm elements. 

Connections 

X    

WALL ANCHORAGE: Exterior concrete or 
masonry walls that are dependent on the 
diaphragm for lateral support are anchored for 
out-of-plane forces at each diaphragm level 
with steel anchors, reinforcing dowels, or 
straps that are developed into the diaphragm. 
Connections have adequate strength to resist 
the connection force calculated in the Quick 
Check procedure of Section 4.5.3.7. (§A.5.1.1. 
Tier 2: §5.7.1.1) 

Wall anchorage is sufficient. 

X    WOOD LEDGERS: The connection between 
the wall panels and the diaphragm does not 

Connection does not induce cross-
grain bending or tension. 
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C NC N/A U Checklist Comments 

induce cross-grain bending or tension in the 
wood ledgers. (§A.5.1.2. Tier 2: §5.7.1.3) 

X    

TRANSFER TO SHEAR WALLS: Diaphragms 
are connected for transfer of seismic forces to 
the shear walls. (§A.5.2.1. Tier 2: §5.7.2) 

There is positive connection for 
shear transfer between diaphragm 
and shear wall in all locations 

  X  

TOPPING SLAB TO WALLS OR FRAMES: 
Reinforced concrete topping slabs that 
interconnect the precast concrete diaphragm 
elements are doweled for transfer of forces 
into the shear wall or frame elements. 
(§A.5.2.3. Tier 2: §5.7.2) 

No precast diaphragm elements. 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation. (§A.5.3.5. Tier 
2: §5.7.3.4) 

Wall reinforcement is dowelled into 
foundation. 

X    

GIRDER-COLUMN CONNECTION: There is a 
positive connection using plates, connection 
hardware, or straps between the girder and 
the column support. (§A.5.4.1. Tier 2: 
§5.7.4.1) 

Positive connection present at 
girder-column connections. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity 

Stiff Diaphragms 

  X  

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

  X  

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

No stiff diaphragms. 

Flexible Diaphragms 

X    

CROSS TIES: There are continuous cross ties 
between diaphragm chords. (§A.4.1.2. Tier 2: 
§5.6.1.2) 

Continuous cross ties present. 

X    OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 

Diaphragm openings adjacent to 
shear walls are less than 25% of 
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C NC N/A U Checklist Comments 

walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

the wall length. 

X    

OPENINGS AT EXTERIOR MASONRY 
SHEAR WALLS: Diaphragm openings 
immediately adjacent to exterior masonry 
shear walls are not greater than 8 ft long. 
(§A.4.1.6. Tier 2: §5.6.1.3) 

Diaphragm openings adjacent to 
exterior masonry shear walls are 
not greater than 8 feet. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

Straight sheathing diaphragms not 
used. 

X    

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Structural panel over straight 
sheathing on gymnasium roof. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 4-
to-1. (§A.4.2.3. Tier 2: §5.6.2) 

No diagonally sheathed or 
unblocked diaphragms.  

  X  

OTHER DIAPHRAGMS: The diaphragm does 
not consist of a system other than wood, 
metal deck, concrete, or horizontal bracing. 
(§A.4.7.1. Tier 2: §5.6.5) 

No other diaphragms used. 

Connections 

X    

STIFFNESS OF WALL ANCHORS: Anchors 
of concrete or masonry walls to wood 
structural elements are installed taut and are 
stiff enough to limit the relative movement 
between the wall and the diaphragm to no 
greater than 1/8 in. before engagement of the 
anchors. (§A.5.1.4. Tier 2: §5.7.1.2) 

Stiff steel anchors used. 
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16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

Not present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible couplings 
in accordance with NFPA-13. (§A.7.13.2. Tier 
2: §13.7.4) 

Not present; So not applicable 

X    

LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life safety 
systems is anchored or braced. (§A.7.12.1. 
Tier 2: §13.7.7) 

Observed Compliant 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. Tier 
2: §13.7.6) 

Not present; So not applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression devices 
provide clearances in accordance with NFPA-
13. (§A.7.13.3. Tier 2: §13.7.4) 

Not present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
EQUIPMENT: Equipment mounted on 
vibration isolators and containing hazardous 
material is equipped with restraints or 
snubbers. (§A.7.12.2. Tier 2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS MATERIAL 
STORAGE: Breakable containers that hold 
hazardous material, including gas cylinders, 
are restrained by latched doors, shelf lips, 
wires, or other methods. (§A.7.15.1. Tier 2: 
§13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. (§A.7.13.4. 

No hazardous materials; So not 
applicable 
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C NC N/A U Checklist Comments 

Tier 2: §13.7.3 and 13.7.5) 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: Piping 
containing hazardous material, including 
natural gas, has shut-off valves or other 
devices to limit spills or leaks. (§A.7.13.3. Tier 
2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 
either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

No hazardous materials; So not 
applicable 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or hollow-
clay tile partitions are braced at a spacing of 
at most 10 ft in Low or Moderate Seismicity, 
or at most 6 ft in High Seismicity. (§A.7.1.1. 
Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, so 
not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or control 
joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

   X 

LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 
for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

Not accessible during site visit 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has a 
minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from the 
enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 
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  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

   X 

LS-MH; PR-MH. INDEPENDENT SUPPORT: 
Light fixtures that weigh more per square foot 
than the ceiling they penetrate are supported 
independent of the grid ceiling suspension 
system by a minimum of two wires at 
diagonally opposite corners of each fixture. 
(§A.7.3.2. Tier 2: §13.6.4 and 13.7.9) 

Not accessible during site visit 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to or 
less than 6 ft and, if rigidly supported, are free 
to move with the structure to which they are 
attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  
LS-not required; PR-H. LENS COVERS: Lens 
covers on light fixtures are attached with 
safety devices. (§A.7.3.4. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 10 
lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: For 
steel or concrete moment frame buildings, 
panel connections are detailed to 
accommodate a story drift ratio of at least the 
following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are detailed 
to accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 

No multi-story panel, so not 
applicable. 
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Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.4. Tier 2: §13.6.1) 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. BEARING CONNECTIONS: 
Where bearing connections are used, there is 
a minimum of two bearing connections for 
each cladding panel. (§A.7.4.6. Tier 2: 
§13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls and 
individual interior or exterior panes over 16 ft2 
in area are laminated annealed or laminated 
heat-strengthened glass and are detailed to 
remain in the frame when cracked. (§A.7.4.8: 
Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety in 
Low or Moderate Seismicity, 36 in.; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 24 in. (§A.7.5.1. 
Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  
LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 

No URM backup, so not 
applicable. 
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unreinforced masonry backup. (§A.7.7.2. Tier 
2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-MH; PR-MH. STUD TRACKS: For veneer 
with metal stud backup, stud tracks are 
fastened to the structure at a spacing equal to 
or less than 24 in. on center. (§A.7.6.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the structure 
at a horizontal spacing equal to or less than 4 
ft along the floors and roof. (§A.7.7.1. Tier 2: 
§13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: §13.6.5) 

No URM parapet, so not 
applicable. 

  X  

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure at 
a spacing no greater than the following: for 
Life Safety in Low or Moderate Seismicity, 10 
ft; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 6 ft. 
(§A.7.8.2. Tier 2: §13.6.6) 

None Observed; so not applicable 

X    

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

Observed compliant 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 

No such appendages were 
observed; So not applicable 
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checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity 
and for Position Retention in any seismicity, 2 
times the least dimension of the chimney. 
(§A.7.9.1. Tier 2: §13.6.7) 

No URM chimneys, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry walls 
around stair enclosures are restrained out-of-
plane and have height-to-thickness ratios not 
greater than the following: for Life Safety in 
Low or Moderate Seismicity, 15-to-1; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

  X  

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does not 
rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 2: 
§13.6.8) 

No stairs, so not applicable. 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified by 
ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 
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X    

LS-H; PR-MH. TALL NARROW CONTENTS: 
Contents more than 6 ft high with a height-to-
depth or height-to-width ratio greater than 3-
to-1 are anchored to the structure or to each 
other. (§A.7.11.2. Tier 2: §13.8.2) 

Proper anchorage was observed 

  X  

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 
otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

None observed; So non applicable 

  X  
LS-not required; PR-MH. ACCESS FLOORS: 
Access floors more than 9 in. high are braced. 
(§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without lateral 
bracing are free to swing from or move with 
the structure from which they are suspended 
without damaging themselves or adjoining 
components. (§A.7.11.6. Tier 2: §13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

  X  

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

None observed; So not applicable 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight more 
than 75 lb, is supported and laterally braced 
independent of the duct or piping system. 
(§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

  X  

LS-H; PR-MH. TALL NARROW EQUIPMENT: 
Equipment more than 6 ft high with a height-
to-depth or height-to-width ratio greater than 
3-to-1 is anchored to the floor slab or adjacent 
structural walls. (§A.7.12.6. Tier 2: §13.7.1 
and 13.7.7) 

None observed; So not applicable 

  X  
LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 

Not applicable for Life Safety. 
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detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY EQUIPMENT: 
Floor-supported or platform-supported 
equipment weighing more than 400 lb is 
anchored to the structure. (§A.7.12.10. Tier 2: 
§13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is laterally 
braced to the structure. (§A.7.12.11. Tier 2: 
§13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, cabinets, 
or other equipment and is subject to relative 
seismic displacement has flexible couplings 
or connections. (§A.7.12.12. Tier 2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored and 
braced to the structure to limit spills or leaks. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 

Not applicable for Life Safety. 
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the relative seismic displacements. (§A7.13.6. 
Tier 2: §13.7.3 and 13.7.5) 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 
maximum spacing of transverse bracing does 
not exceed 30 ft. The maximum spacing of 
longitudinal bracing does not exceed 60 ft. 
(§A.7.14.2. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or electrical 
conduit. (§A.7.14.3. Tier 2: §13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with seismic 
switches that meet the requirements of ASME 
A17.1 or have trigger levels set to 20% of the 
acceleration of gravity at the base of the 
structure and 50% of the acceleration of 
gravity in other locations. (§A.7.16.4. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 

Not applicable for Life Safety. 
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§13.8.6) 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 
counterweight rail to the structure are sized in 
accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used to 
resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

 

 

 

 

 

 

 

 

 

 

801



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

 

 

 

Appendix 1-B: Evaluation Calculations  

 

 

 

 

 

 

 

 

 

 

 

 

802



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

 

 

803



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

 

 

 

804



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

 

 

 

805



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

806



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

807



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

808



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

GIRLS SHOWER & LOCKER BUILDING (7) 

 

 

                
 

 

 

ETABS Model 3D View - Girls Shower & Locker Building (7) 

 

 

ETABS Model Elevation View - Girls Shower & Locker Building (7), Spandrel S1-1 

(Spandrel S6-1 along Line 6 elevation is similar) 
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Appendix 1-C: As-Built Plans 
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Foundation Plan (1963 Drawing Sheet S-19) 
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Roof Plan (1963 Drawing Sheet S-19) 
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 Appendix 7A – Images of Existing Conditions 

 

Fig 1. Concrete exterior end walls 

 

Fig 2. Locker rooms and gym context 
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1.0 Introduction 

A multiphase seismic vulnerability assessment of Classroom Buildings H was conducted, 

beginning with a site visit on 12/21/2015, an ASCE 41-13 Tier 1 Screening, and concluding 

with an ASCE 41-13 Tier 2 Evaluation. The Tier 1 screening identified potential deficiencies 

for the building, which have been further investigated in the Tier 2 Evaluation. Classroom 

Building H is nearly identical to the adjacent Classroom Building S, therefore the findings 

in this report apply equally to both buildings. 

Please note that the original (1963) construction documents refer to Classroom Building H 

and Classroom Building S as Quadrangle 3 and Quadrangle 4, respectively. 

All of the evaluations and studies were based on existing documents provided by the 

District (see Appendix 1-C), site walks through the building, and structural calculations 

performed using the guidelines outlined in ASCE 41-13. 
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An overall campus map of Palos Verdes Peninsula High School, indicating the buildings under 

evaluation, is provided below. The highlighted buildings are Classroom Building H                     

and Classroom Building S. 

                              

Site Map- Classroom Building H and Classroom Building S 
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2.0 Classroom Building H & Classroom Building S 

2.1 Site Seismicity 

Based on 1963 construction drawings, the original foundation design was based on the 

allowable soil bearing pressure of 2000psf for Classroom Building H (controlled compacted 

fill) and 3000psf for Classroom Building S (silt stone). There was no increase noted for lateral 

loads given in the 1963 construction drawings. However, the Geotechnical report by           

Geo-Advantec Inc. titled ‘Proposed 6 Classroom Buildings and Weight Room Palos Verdes 

Peninsula High School’ dated December 21, 2012 has indicated an allowable soil bearing 

2000psf for vertical loads and 2660psf including lateral loads.  

 

Per ASCE 41-13 (2012 IBC), for Palos Verdes High School located at 27118 Silver Spur Rd., 

Rolling Hills Estates, CA. 

 

Site Coordinates = 33.7776°N, -118.3746°W  

Occupancy Category = III 

 

BSE-1E spectral accelerations for evaluation of existing building (§2.4.1.4 ASCE 41-13) 

SS,20/50 = 0.516g; S1,20/50 = 0.197g  

Fa = 1.387 (ASCE 41-13 Table 2-3 by interpolation for Site Class D and SS,20/50) 

Fv = 2.012  (ASCE 41-13 Table 2-4 by interpolation for Site Class D and S1,20/50) 

SXS = FaSS,20/50 = 0.716g 

SX1 = FvS1,20/20 = 0.396g 

 

2.2 Building Description 

Classroom Buildings H&S are primarily two-story buildings (with a split level low roof)    

in the south part of the school campus. The set of available existing drawings is dated   

April 1963, which shows the proposed classroom buildings construction and implies the 

buildings were constructed shortly thereafter. Functionally, the building consists of two 

story of classroom wings and a one story mixed classroom/lecture room central portion. 

The buildings are rectangular with approximate dimensions of130’ x 361’. The total 

footprint of each building is estimated to be ±71,000 square feet, about 5,700 square 
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feet of which is combined classroom/lecture area (with the split level low roof) with the 

remainder of the floor areas are split between the 1st and 2nd floor classrooms. The split 

level low roof forms about 20% of the floor area and has higher ceiling and roof 

compared to the rest of the 2nd level floor. Typical 1st and 2nd floor heights are both     

12’-6”. The split level low roof is 7’-2” higher than the 2nd floor. 

The classroom buildings have 1”and 1-1/4” expansion gaps in the corridors at the 2nd 

and roof levels, respectively. These expansion gaps are located between Grids D.7-E and 

I-I.3 (see attached plans in Appendix 1-C). The presence of these expansion gaps causes 

the portion of two story structure located between grids E-I and 5-9, to act 

independently from the remainder of the two story classroom structure. There is a 

common shear wall located along Grid 5 which is shared with the split level low roof.  

The classroom buildings consists of cast-in-place one-way concrete joist system, which is 

considered a stiff diaphragm. The building has continuous wall footings below the 

concrete bearing walls and spread footings below gravity columns. The lateral system of 

the building is formed of cast-in-place reinforced concrete shear wall in both directions. 

Therefore, based on the information in the existing drawings and according to building 

type definition in Table 3-1 of ASCE 41-13, this building is considered to be Building 

Type: Concrete Shear Walls with Stiff Diaphragms denoted as “C2”.  

The structural risk category for the administration building is III, per Table 2-1 of ASCE 

41-13. For Tier 1 evaluation, the structural performance target used for this building was 

Life Safety (S-3), meaning the post-earthquake damage state of the structure would 

contain damaged components but retain a margin against the onset of partial or total 

collapse. For Tier 2 evaluation, the structural performance target used for this building 

was Damage Control (S-2), meaning the structure would have a greater reliability of 

resisting collapse and sustain less post-earthquake damage than a typical structure but 

still not to the extent required for immediate occupancy. The seismic hazard level used 
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for both the Tier 1 and 2 evaluation of this building by ASCE 41-13 is BSE-1E, Basic Safety 

Earthquake-1, taken as a seismic hazard with a 20% probability of exceedance in 50 

years. It is from this seismic hazard level that spectral response acceleration parameters 

are obtained for analysis. 

 

2.3 Building Description Summary Table 
 

Classroom Buildings H and Classroom Building S  

Summary Table 

Year Designed 1963 

Drawings Original drawings prepared by Flewelling Moody and Horn 

Architecture-Engineering-Industrial Planning , dated April 1963 

Gravity System Pan Joist Concrete Slab (Stiff Diaphragm) 

Lateral System Concrete Shear Walls 

No. of Stories & Height Two main stories with a split level low roof 

High Roof: hn= 25’-0”  

Split Level Low Roof: hn= 19’-8” 

Second Level: hn= 12’-6” 

Building Period “T” 0.13 Sec (per ETABS model) 

Base Shear “V” 0.98 W = 9790 Kips 

ASCE 41-13 Risk Category III 

Major Seismic Deficiencies Load Path 

Redundancy 

Transfer to shear walls  

Coupling Beams 

 

Retrofit Recommendations See Section 4.2 

 

 

 

 

 

 

3.0 Evaluation Methodology and Findings 
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The evaluation methodology for the initial screening of Classroom Buildings H&S is based 

on ASCE 41-13 Tier 1 Screening. This screening consists of checklists, which allow for a 

rapid evaluation of the existing structure and non-structural conditions to the “Life Safety” 

performance level, per Section 4.1.1. It should be noted that in general the Tier 1 

Screening is only performed to the “Life Safety” or “Immediate Occupancy” levels per 

Section 4.1.1. These checklists have been completed and can be found in Appendix 1-A. 

After the Tier 1 Screening was performed, a Tier 2 Evaluation was implemented for the 

deficiencies that were found during the Tier 1 Screening. As a Risk Category III, the Basic 

Performance Objective for the building was Damage Control Structural Performance, per 

Table 2-1 of ASCE 41-13, shown below. Deficiencies that were identified in the Tier 1 

Screening were then analyzed using a BSE-1E seismic event; all deficiencies noted were 

found to remain “Deficient.”  

 

 

3.1 ASCE 41-13 Tier 1 Evaluation Summary 

 The following deficiencies were identified in the Tier 1 analysis: 

• Tier 1 Deficiency No. 1: Load Path 

825



  ASCE 41-13 Tier-2 Evaluation Report  

Palos Verdes Peninsula High School 

CLASSROOM BUILDINGS (H&S) 

 

 

  
 

• Tier 1 Deficiency No. 2: Redundancy 

• Tier 1 Deficiency No. 3: Transfer to Shear Walls 

• Tier 1 Deficiency No. 4: Coupling Beams 

3.2 ASCE 41-13 Tier 2 Evaluation 

All of the deficiencies listed above were reviewed using a Tier 2 Evaluation and none of 

the deficiencies were mitigated. The deficient items following Tier 2 evaluation include: 

1. Tier 2 Deficiency 1 (Load Path) per Section 5.4.1.1 

The Low Roof diaphragms do not have a sufficient load path to transfer 

seismic forces into the lateral force resisting system. 

2. Tier 2 Deficiency 2 (Redundancy) per Section 5.5.1.1 

 Due to lack of isolated short shear walls to meet the compliance criteria 

along Grid 8. 

3. Tier 2 Deficiency 3 (Transfer to Shear Walls) per Section 5.7.2 

Due to lack of or insufficient positive connection of Low Roof 

diaphragms to lateral force resisting system (shear walls). 

 

4. Tier 2 Deficiency 4 (Coupling Beams) per Section 5.5.3.2.1 

Due to non-compliant detailing causing the inability of the coupling 

beams to control falling debris at egress paths due to spalling of 

inadequately confined concrete. Some coupling beams/piers were found 

to meet the acceptance criteria while others were not and will require 

retrofit. 

Linear static procedure was used for the analysis of the structure using the BSE-1E 

seismic hazard level. This analysis was performed by creating a 3-D ETABS model of the 

structure. Output forces were used to perform a series of calculations (per ASCE 41-13) 

in order to verify the DCR for various elements that were previously identified as 
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deficient in the Tier 1 review. All elements checked meet the acceptance criteria, with 

the exception of the elements singled out for retrofit in the following section. 

 

 

3.3 Tier 2 Evaluation and Proposed Retrofit Summary Table 

Building 

Identified Tier 1 

Deficiencies 

Tier 2 

section 

number 

Tier 2 

Evaluation 

Result Proposed Retrofit 

Classroom 

Buildings (H&S) 
16.1.2 LS  

 Load Path 
5.4.1.1 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1. 

Target Structural 

Performance 

Level: S-2 

Damage Control 

 

 

 

16.1.2 LS 

Redundancy 
5.5.1.1 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section4.1. 

16.1.2 LS  

Transfer to Shear 

Walls 

5.7.2 Deficient 

Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1.  

16.10 LS – 

Coupling Beams 
5.5.3.2.1 Deficient  

 Retrofit is 

proposed. See 

structural retrofit 

options for Building 

in section 4.1. 

 

 

4.0 Conclusions 

The load path and transfer to shear wall deficiencies are the result of lack of sufficient 

positive connection between the Low Roof diaphragms and the shear walls along 

Grids F and H. This deficiency causes the seismic loads to be transferred to the 
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foundation through undesirable (non-ductile) load paths which could result in a 

sudden brittle loss of strength and stiffness when these elements are overcome by 

seismic forces which they were never designed to take in the first place. Examples of 

these undesirable load paths are seismic forces being transferred through the 

concrete girders (along Grids E.9 & H.1) to precast cladding panels below and seismic 

forces being taken by out-of-pane bending of the shear wall along Grid 5, at the split 

level Low Roof elevation.  

The redundancy deficiency is a result of insufficient length of shear wall along Grid 8, 

the two isolated piers do not have sufficient shear strength to develop the flexural 

capacity of the piers which could lead to a sudden brittle loss of strength and stiffness 

during a major seismic event. This type of failure can lead to a partial collapse of the 

structure and cause other elements of the lateral force resisting system to be 

overcome as well.   

The coupling beam deficiency is due to an inability of the coupling beams to control 

falling debris at egress paths due to spalling of inadequately confined concrete.         

In addition some of the coupling beams/piers do not meet the acceptance criteria for 

shear and/or flexural demands. The ability of the coupling beams to effectively 

transfer seismic forces between adjacent shear wall piers plays an important role in 

the overall seismic behavior of the structure. 

The deficiencies listed above indicate that the existing shear walls do not have 

enough shear and overturning resistance to meet the seismic load demand on the 

structure. Thus, all the identified deficiencies are major structural irregularities and 

pose a serious collapse hazard if they are not mitigated. 

Given the reasons above, a voluntary seismic retrofit is recommended for this 

structure. 

4.1 Proposed Retrofit Options 

Summary of Retrofit options: 
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1. Provide new steel member collectors at concrete over metal deck Low Roof 

diaphragm to drag seismic forces into the existing shear walls along Grids F & H.  

2. Provide new positive connection at concrete pan joist Low Roof to transfer seismic 

forces into the existing shear walls along Grids F & H. 

3. Provide shotcrete retrofit of the existing piers located at Grids G/8 & H/8. The 

existing piers are 8” wide x 6’-4” long and have an integral 10” x 24” column at the 

centerline of the pier. The column strong axis is orientated perpendicular to the plane 

of the wall giving a 16” protrusion from the face of the shear wall. This 16” pocket 

can have shotcrete applied from the exterior of the structure with minimal impact of 

the function of the structure. 

4. Either FRP retrofit or extend the existing 10” wide x 24” long piers located at Grids 

E/8 & I/8. Along the same lines of resistance the existing 10” wide x approximately   

9’-6” long piers either need FRP or shotcrete retrofit. When the actual retrofit scheme 

is developed the interplay between the different piers along the same line of 

resistance will be taken into account in order to provide the best solution possible. 

5. All coupling beams over egress paths require FRP jacketing in order to control the 

falling debris hazard during a moderate to severe seismic event. 

 

4.2 Structural Retrofit Selection Recommendations and Conclusions 

Based on our analysis of Classroom Buildings (H&S), we strongly recommend 

implementing the following retrofit options: 

 

Recommended options: 

• Adding collectors and in plane shear connections at the Low Roof diaphragms in 

order to obtain a well-defined seismic load path and prevent undesirable and 

potentially dangerous alternate load paths. 

• Shotcreting the piers located Grids G/8 & H/8 in order to meet the shear wall 

acceptance criteria and obtain much better seismic behavior of these elements.  
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• A combination of FRP, shotcrete and/or extending piers along Grids E & I,             

in order to meet the shear wall acceptance criteria and obtain much better 

seismic behavior of this line of resistance. 

• FRP application at all coupling beams over egress paths in order to control falling 

debris in a moderate to severe seismic event.
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5.0 Documents Reviewed 

The following existing structural drawings were reviewed: 

Date Architect / Engineer TTG Comments 

April 1963 Flewelling Moody and Horn 
Architecture-Engineering-
Industrial Planning 

Title Block states “Quadrangle 3” and “Quadrangle 4” for 
Classroom Building H and Classroom Building S 
respectively. 

(DSA Approval No. 23166) 

Dec. 2015 Geo-Anvantec Inc. Titled: Geotechnical Engineering Evaluation Report      
Proposed 6 Classroom Buildings & Weight Room Palos, 
Palos Verdes Peninsula High School 

 

6.0 Limitations 

These reports represent TTG’s professional engineering judgment as to the deficiencies which 

would be vulnerable in a moderate to severe seismic event. It must be acknowledged that 

deficiencies may exist in the structure that were not observed in this evaluation. The 

information and opinions provided in this report have been prepared in accordance with 

recognized engineering principles. These findings and opinions are not intended as a warranty 

by TTG for the condition of the existing building and its performance in a major seismic event. 
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7.0   Architectural Section - Peninsula High School                 

Buildings H & S, Classroom Wings 
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8.0 Cost Modeling 

 

Introduction and Background 
 

In 1999 Assembly Bill 300 was passed which directed the Department of General 

Services (DGS), parent agency of DSA to prepare an inventory of all the public school 

sites in California from information they have regarding possible seismic risk based on 

when a school was constructed and the construction method used.  Essentially all non-

wood buildings constructed before 1976 were listed.  This report and the funding 

availability was brought to light in the press a few years ago and DGS notified the 

Districts by letter to the superintendent recommending that further analysis be done to 

address seismically deficient facilities.  They recommended a Structural Engineer should 

be consulted to take the next steps of review.  The state allocated 200 million dollars for 

seismic mitigation work of which approximately 100 million is still available.  Only two 

school districts in the state have proceeded far enough to apply for this funding.  Very 

few school districts have done any steps in in addressing the recommendations of this 

report.  It was estimated that there could be potentially over 4 billion dollars’ worth of 

mitigation work across the state.  A district is required to do complete construction 
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documents for the identified seismic upgrades and obtain DSA approval before funding 

can be applied for. 

 

In 2012 PVPUSD contracted with PBWS along with TTG to perform the next step which is 

called the seismic screening.  This is starts with the DSA prepared list that is vetted by 

the District’s consultants.  From this review it is was determined that some campuses be 

removed from the list and some added based on the consultant’s research and 

familiarity with the District’s facilities.  In some cases, campuses may no longer be part 

of the District’s facilities.  This resulted in the identification and verification of the 

District’s campuses and individual buildings that are recommended for further analysis 

known as tier 2 analysis.  

 

The purpose of tier 2 analysis and report is to review the capacity of the existing 

individual building or building complex to resist the effects of anticipated seismic activity 

and to assign a performance level based on the research.  These performance level 

criteria would be based on national recognized ASCE standard.  See the Structural 

Section for more information.  Recommendations are provided to upgrade the 

structural system to the life safety performance level as is the desired result of the 

AB300 program.  This analysis and general structural upgrade recommendations are 

contained in the structural portion of this report.  The impacts and specifics of 

construction of that structural upgrades with regard to constructability, aesthetics, 

finishes, fire/life safety, accessibility, and effects on building program and function are 

addressed in the architectural portion of this report. 

 

History, Description and Use of the Facility 
  

Palos Verdes Peninsula High School is a public high school with in the Palos Verdes 

Peninsula Unified School District.  The original buildings were completed in 1963 and 

includes all the buildings of concern for this analysis.  It was originally called Rolling Hills 

High School and has been in constant use as a high school since that time.  The original 

campus buildings were designed by the firms of Flewelling, Moody, and Horn Architects 

and is mostly of concrete construction.  The buildings referred to as H & S are part of the 

original campus buildings. 

 

The buildings H & S are essentially mirrors of one another on each side of the central 

courtyard.  They are mostly 2 story buildings each with two inner courtyards.  They 

contain classrooms, some administration office space, and some multipurpose spaces in 

and a single story middle element.  The buildings structure is mostly cast-in-place 

concrete with precast concrete plank infill for non-structural walls.  The floor and roof 

systems are a cast-in-place concrete joist system.  The single story central portion has a 

steel truss roof. 
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All portions of the building are of Type-2 non-combustible construction and appear fit 

within the current CBC Type-2B requirements. 

 

Retrofit Recommendations Arrangement and Goals 
  

The Goal of the Architectural portion of the recommendations is to minimize the 

retrofit’s effect on building function, systems and interruption to existing spaces as 

much as possible.  It is also to minimize the impact on the existing construction and to 

return construction to its original state.  This portion reviews the finish, weather ability, 

moisture control, utility systems and esthetics of the retrofit work by determining how 

the work affects all element of the construction.  It examines the effects of the 

proposed retrofit work on the building use, function, accessibility, and fire safety if any.  

It considers the feasibility to construct the work and what might have to be removed 

and restored. 

 

The retrofit recommendations are arranged by number that corresponds to the 

numbering in the structural section. Each item is keyed on the floor plans in Appendix 

7B for reference.  There are conceptual details called out from the floor plans that show 

the anticipated construction for the various conditions and they are included in 

Appendix 7C. 

 

The ultimate goal is to retrofit the building for the protection of life and allow for the 

evacuation of the buildings after a significant seismic event and damage control of the 

structure per ASCE S-2 classification.  This is referred to as structural damage control 

performance.  There are higher levels of retrofit that can be met which is commonly 

used for essential facilities such as hospitals and fire stations.  This consideration is 

based on the State’s overall goals for the projection of life at all public school campuses.  

The size maximum of the Earthquake event anticipated in this analysis is clarified in the 

structural portion of this report. 

 

It should be noted that even though the target retrofit is to the S-2 performance level 

the structures could still suffer significant damage and might require significant repair 

before being serviceable and occupiable again. 

 

Retrofit Item 1 
 

Collectors at Low Roof Diaphragms on Grids F and H 

This will entail adding steel members under the metal roof deck of the lower roof over 

the high multipurpose space in Building H and the counseling center in Building S along 

grid line F and H.  These will be in line with the concrete shear walls at the side of the 

raised platform.  The will require removal and replacement of a portion of the ceiling in 
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these rooms and may require removal and replacement of strips of roofing over this 

area to allow for welding work.  See conceptual detail #7 

 

Retrofit Item 2  
 

Connection of Roof to Shear Wall on Grids F and H 
This consists of providing a connection from the low concrete roof over the stage area 

to the concrete shear walls on each side along grid line F & H.  This can most likely be 

done with steel angles anchored into both the roof and wall.  This area above the stage 

where the work would take place is mostly exposed in Building H but some ceiling areas 

may need to be removed and reinstalled in Building S.  See conceptual detail #8 

 

Retrofit Item 3 
 

Pier Reinforcing at Grids G8 and H8 
This consists of providing additional thickness to the existing pier walls that provide 

shear along grid line 8.  This will be accomplished by adding concrete doweled to the 

existing walls from the foundation up through the roof deck.  This will include 

enhancement to the width of the existing foundation.  This will most likely be installed 

on the outside facing surface so as to avoid disturbing the interior space.  The face of 

the concrete is exposed but there will be some excavation to perform the foundation 

portion of the work.  See conceptual detail #9. 

 

Retrofit Item 4 
 

Pier Reinforcing at Grids E8 and I8 
This consists of providing additional thickness to the existing pier walls that provide 

shear along grid lines E and I.  This will be accomplished by adding concrete doweled to 

the existing walls from the foundation up through the 2nd floor deck.  This will include 

enhancement to the width of the existing foundation.  This will most likely be installed 

on the side facing central office space so as to avoid disturbing passage width.  The face 

of the concrete is exposed but there will be some excavation to perform the foundation 

portion of the work.  A section of lockers would need to be relocated.  See conceptual 

detail #10. 

 

Retrofit Item 5 
 

Jacket Coupling Beams Over Egress Path 
This consists of providing a carbon fiber overlay around the sides and bottom of 

concrete beams that are part of the lateral force resisting system.  These are generally 

over concrete shear wall.  This material is adhered to the existing concrete and painted 

to match adjacent color.  Since these beams have a high likelihood of spalling during a 
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seismic event and they are over or adjacent to exit paths from the building there would 

be a hazard of falling concrete fragments.  The beams to be wrapped in the carbon fiber 

overlay are exposed and relatively easy to access for work on the exterior side which is 

the side of the egress path.  If it desired to wrap the opposite side which is toward the 

interior of classrooms access will have to be obtained above the ceilings that exist.  A 

portion of the ceiling will have to be removed and reinstalled.  See conception detail 

#11. 

 

Miscellaneous Recommended Work 
 

Spalling Concrete Repair 
There are numerous locations throughout both buildings where concrete edges are 

cracking and spalling.  Even though these are not effecting the buildings mains structure 

they present a hazard and will allow the further deterioration of construction if not 

addressed.  This is mostly concentrated around the stair areas.  This would consist of 

appropriate preparation of the existing concrete and an appropriate formulated epoxy 

system with reinforcing where required to fill and hold cracking areas.  These areas are 

generally exposed for easy access. 

 

Accessibility Upgrades 
 

If Retrofit work is designed and submitted to DSA there will be some minimum level of 

access compliance work that will be required as a condition of the obtaining approval.  

Typically, there are requirements for an accessible path of travel to the subject building 

from parking and accessible restrooms to serve the building.  Even though 

modernization work has been done which on the campus they may be some work 

required to meet the requirements of the most current codes and regulations at the 

time of that the retrofit work is being designed.  A separate survey for access 

compliance is recommended for the entire campus that would be of benefit for future 

project planning. 

 

Fire & Life Safety 
 

The work should have minimal effect on the fire rated assemblies that exist since all the 

work is concrete enhancement to exterior wall elements and floor/roof beams.  Any 

assembly disturbed in the process will have to be returned to its original rating 

condition. 

 

The new work will have no impact on the egress system as currently exists and there are 

no changes to the egress system in this scope.  There is no reconfiguration of spaces or 

changes of use in the scope that would affect the existing fire/life safety code 
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compliance status of the building with regards to building area, construction type or 

configuration. 

 

Conclusion  
  

It should be noted that this report addresses the building’s structure in regards to 

seismic safety and does not take into account non-structural seismic hazards such as 

ceiling systems, cabinetry, or overhead equipment.  Most of which has been addressed 

in previous modernization work.  It also does not consider other deficiencies that may 

exist such as program function, utility systems condition, building envelope weather 

ability, energy efficiency, or other differed maintenance items. 

 

It should be possible to construct these retrofit elements with relatively small impact to 

the function and appearance of the building.  Most of the work is involve retrofitting the 

concrete structure which is generally exposed.  There is also work within the steel frame 

lower roof which will require some roof and ceiling repair.  The cost of this seismic 

mitigation work would be significantly less then structure replacement. 
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PVPUSD Seismic StudyNarrative, Plans and Details by PBWS - Received 8/10/2016

RE:    PVPUSD Seismic Study

Please find in the following report the cost estimate for the PVPUSD Seismic Study project. This estimate is prepared in accordance with the Narrative, Plans and Details by PBWS - Received 8/10/2016 with the following:
CLARIFICATIONS:

• Pricing is based on the entire project scope being awarded as one project to a single contractor
• Cost is based on prevailing wage labor rates
• This estimate represents an opinion of the fair construction cost for this project assuming multiple general contractors competitively bidding on the project with all sub-trades covered with 4 to 5 bids per trade. If a different delivery method is used a premium cost should be expected and will vary depending on the method used. This estimated cost should not be construed as a prediction of low bid

EXCLUSIONS:
• All soft costs
• Permits
• Owner's contingency
• Construction or occupancy phasing
• CM fee

Should you have any questions, please call me at 661-367- 5242.
Sincerely:

Walid Shihayed

WM2S, Inc. 14908 Live Oak Springs Canyon Road, Santa Clarita, CA. 91387P: (661) 367 5242, www.WM2S.com

8.0 Cost Estimate
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
PENH Peninsula High School Buildings H & S, Classroom WingsPENH Peninsula High School Buildings H & S, Classroom Wings

0205 Demolition0205 Demolition
02050.000 DEMOLITION02050.000 DEMOLITION

Remove Concrete Slab 57.00 SF 15.00 /SF 855
Remove Concrete Slab 60.00 SF 15.00 /SF 900
Demo Ceiling 360.00 SF 4.00 /SF 1,440
Demo Ceiling 2,695.00 SF 4.00 /SF 10,780
Remove - Roofing 180.00 SF 5.00 /SF 900
  DEMOLITION 14,875
0205 Demolition 14,875

0220 Earthwork0220 Earthwork
02200.000 EARTHWORK02200.000 EARTHWORK

Excavate For Footing - Hand 4.00 CY 65.00 /CY 260
Backfill Walls - Hand 2.00 CY 50.00 /CY 100
Excavate For Footing - Hand 4.00 CY 65.00 /CY 260
Backfill Walls - Hand 2.00 CY 50.00 /CY 100
  EARTHWORK 720
0220 Earthwork 720

0252 Site Concrete0252 Site Concrete
02520.000 SITE CONCRETE02520.000 SITE CONCRETE

Cast-in-Place Concrete Paving 4" 57.00 SF 35.00 /SF 1,995
Cast-in-Place Concrete Paving 4" 60.00 SF 35.00 /SF 2,100
  SITE CONCRETE 4,095
0252 Site Concrete 4,095

0320 Reinforcing Steel0320 Reinforcing Steel
WM2S, Inc. 

14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387
P: (661) 367 5242, WM2S.com
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Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
03200.000 CONCRETE REINFORCEMENT03200.000 CONCRETE REINFORCEMENT

Concrete Wall Reinforcing 294.00 SF 7.00 /SF 2,058
Concrete Wall Reinforcing 500.00 SF 7.00 /SF 3,500
  CONCRETE REINFORCEMENT 5,558
0320 Reinforcing Steel 5,558

0330 Concrete0330 Concrete
03300.000 CAST-IN-PLACE CONCRETE03300.000 CAST-IN-PLACE CONCRETE

Drill & Epoxy Reinforcing Dowel 294.00 EA 35.00 /EA 10,290
Drill & Epoxy Reinforcing Dowel 500.00 EA 35.00 /EA 17,500
Lightweight Concrete on Metal Decks 180.00 SF 15.00 /SF 2,700
  CAST-IN-PLACE CONCRETE 30,490
0330 Concrete 30,490

0335 Shotcrete0335 Shotcrete
03360.000 SHOTCRETE03360.000 SHOTCRETE

Concrete Walls - Shotcrete - Per cuyd - 12 " Thick 294.00 SF 37.04 /SF 10,889
Concrete Walls - Shotcrete - Per cuyd - 12 " Thick 500.00 SF 37.04 /SF 18,519
  SHOTCRETE 29,407
0335 Shotcrete 29,407

0370 Concrete Restoration0370 Concrete Restoration
03700.000 CONCRETE RESTORATION03700.000 CONCRETE RESTORATION

Concrete Restoration & Repair 1.00 LS 15,000.00 /LS 15,000
Fiberwrap Concrete - Exterior Tyfo System 6,200.00 SF 9.50 /SF 58,900
Fiberwrap Concrete - Add For Angles and Anchors 6,200.00 SF 3.20 /SF 19,840
Fiberwrap Concrete - Add For Smooth Coat 6,200.00 SF 0.20 /SF 1,240

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
  CONCRETE RESTORATION 94,980
0370 Concrete Restoration 94,980

0510 Steel0510 Steel
05050.000 METAL FASTENING05050.000 METAL FASTENING

Drill & Epoxy Anchor (Hilti) 136.00 EA 75.00 /EA 10,200
Drill & Epoxy Anchor (Hilti) 8.00 EA 75.00 /EA 600
  METAL FASTENING 10,800

05100.100 Structural Steel05100.100 Structural Steel
Fabricate Structural Steel 1.39 TON 3,000.00 /TON 4,170
Fabricate Structural Steel 5.70 TON 3,000.00 /TON 17,100
Detail Structural Steel 1.39 TON 2,000.00 /TON 2,780
Detail Structural Steel 5.70 TON 2,000.00 /TON 11,400
  Structural Steel 35,450

05120.014 Steel Beam  W 1405120.014 Steel Beam  W 14
Buy   W 14 x 90 60.00 LF 96.30 /LF 5,778
  Steel Beam  W 14 5,778

05123.803 Steel Angles 3"05123.803 Steel Angles 3"
Erect Steel Plates 2.00 EA 3,500.00 /EA 7,000
Erect Steel 34.00 EA 875.00 /EA 29,750
  Steel Angles 3" 36,750

05123.805 Steel Angles 5"05123.805 Steel Angles 5"
Angle 5 x 5 x 3/8 - Bracing 150.00 LF 50.00 /LF 7,500
  Steel Angles 5" 7,500

05124.005 Steel Plate < 1"05124.005 Steel Plate < 1"
Steel Plate  1/2" 136.00 SF 51.05 /SF 6,943

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
05124.005 Steel Plate < 1"05124.005 Steel Plate < 1"

Steel Plate  1/2" 180.00 SF 51.05 /SF 9,189
  Steel Plate < 1" 16,132
0510 Steel 112,410

0750 Roofing0750 Roofing
07500.000 MEMBRANE ROOFING07500.000 MEMBRANE ROOFING

Roofing Patch 136.00 SF 35.00 /SF 4,760
Roofing Patch 180.00 SF 35.00 /SF 6,300
  MEMBRANE ROOFING 11,060
0750 Roofing 11,060

0925 Plaster And Drywall0925 Plaster And Drywall
09250.000 GYPSUM BOARD09250.000 GYPSUM BOARD

Replace Ceiling & Suspension 360.00 SF 25.00 /SF 9,000
Replace Ceiling & Suspension 2,695.00 SF 15.00 /SF 40,425
  GYPSUM BOARD 49,425
0925 Plaster And Drywall 49,425

0950 Ceiling0950 Ceiling
09500.000 ACOUSTICAL TREATMENT09500.000 ACOUSTICAL TREATMENT

Acoustical Ceilings - 12x12 Glued On 119.00 SF 15.00 /SF 1,785
  ACOUSTICAL TREATMENT 1,785
0950 Ceiling 1,785

0990 Painting0990 Painting
09900.000 PAINTING09900.000 PAINTING

Painting - Metals - High Performance Coating 136.00 SF 4.00 /SF 544

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Spreadsheet Level Takeoff Quantity Total Cost/Unit Total Amount
09900.000 PAINTING09900.000 PAINTING

Painting - Concrete  Wall 600.00 SF 2.50 /SF 1,500
Painting - Concrete  Wall 1,000.00 SF 2.50 /SF 2,500
Painting - Interior Ceiling 1,440.00 SF 3.00 /SF 4,320
  PAINTING 8,864
0990 Painting 8,864

1000 Specialties1000 Specialties
10500.000 LOCKERS10500.000 LOCKERS

Lockers - Remove& Reinstall 1.00 LS 5,000.00 /LS 5,000
  LOCKERS 5,000
1000 Specialties 5,000
PENH Peninsula High School Buildings H & S, Classroom
Wings

368,669

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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PVPUSD Seismic Study
Conceptual Study by PBWS Dated August 8, 2016

Partial Totals
Description Amount Totals Rate

Direct Cost 368,669 368,669
General Conditions 36,867 10.00 %
Performance & Payment Bond 5,251
Liability Insurance 3,687 1.00 %
Overhead & Fee 18,433 5.00 %
Construction Cost 64,238 432,907
Design Contingency 86,581 20.00 %
Escalation 17,316 4.00 %
Construction Cost With C&E 103,897 536,804
Construction Contingency 53,681 10.00 %

53,681 590,485
SOFT COSTS:
Architect & Engineering Fees
Architect Reimbursables
Testing & Inspection
Permits and Fees
Furniture, Fixtures and Equip.
Total Project Cost

WM2S, Inc. 
14908 Live Oak Springs Canyon Road, Santa Clarita, CA 91387

P: (661) 367 5242, WM2S.com
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32' 

11 - Paving - Concrete Detail 5,9 - 29 LF
14 - Concrete Wall - Shotcrete 25' High - 21 LF
16 - Beam - Fiber Wrap - 159 LF

PEN_FP_Bldg-H-1-A.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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11 - Paving - Concrete Detail 5,9 - 10 LF
14 - Concrete Wall - Shotcrete 25' High - 10 LF
16 - Beam - Fiber Wrap - 140 LF

PEN_FP_Bldg-H-1-B.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
848



31' 10"

12 - Bent Plate - Detail 5,8 - 34 LF
15 - Roof Construction - Detail 7 - Add Drag Strut - 30 LF
16 - Beam - Fiber Wrap - 104 LF

PEN_FP_Bldg-H-2-A.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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32' 2"

12 - Bent Plate - Detail 5,8 - 34 LF
15 - Roof Construction - Detail 7 - Add Drag Strut - 30 LF
16 - Beam - Fiber Wrap - 136 LF

PEN_FP_Bldg-H-2-B.pdf (64% of Scale); Takeoff in Active Area: All Areas; PVPUSD; WM2S; 8/11/2016 03:17 PM
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§16.1.2LS LIFE SAFETY BASIC CONFIGURATION CHECKLIST  

 

Low Seismicity 

 

Building system 

 

C NC N/A U Checklist Comments 

General 

 X   

LOAD PATH: The structure shall contain a 
complete, well defined load path, including 
structural elements and connections that 
serves to transfer the inertial forces 
associated with the mass of all elements of 
the building to the foundation. (§A.2.1.1. 
Tier 2: §5.4.1.1) 

Load path incomplete, so non-compliant. The 
low roofs do not have a clearly defined load 
path to the LFRS. The pan joist low roof is 
disengaged from the CIP shear wall along 
grids F&H (between grids 1&2) in the     
North-South direction and the conc. over 
metal deck diaphragm at the long span steel 
trusses has only a small portion of diaphragm 
with potential connection to the LFRS. The 
remainder of this roof diaphragm is connected 
to concrete girders/precast cladding panels 
along grids E.9&H.1 (between grids 2.5&4.5). 

  X  

ADJACENT BUILDINGS: The clear distance 
between the building being evaluated and 
any adjacent building is greater than 4% of 
the height of the shorter building. This 
statement shall not apply for the following 
building types: W1, W1a, and W2. 
(§A.2.1.2. Tier 2: §5.4.1.3) 

No adjacent buildings, so N/A. 

  X  

MEZZANINES: Interior mezzanine levels 
are braced independently from the main 
structure or are anchored to the seismic-
force-resisting elements of the main 
structure. (§A.2.1.3. Tier 2: §5.4.1.3) 

No mezzanine levels in the building, N/A. 

Building Configuration 

X    

WEAK STORY: The sum of the shear 
strengths of the seismic-force-resisting 
system in any story in each direction is not 
less than 80% of the strength in the 
adjacent story above. (§A2.2.2. Tier 2: 
§5.4.2.1) 

Meets the requirement by observation since 
there is an increase in shear wall length � 
story strength in the Base – 2nd level 
compared to the 2nd – Roof level, so 
complaint.  
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C NC N/A U Checklist Comments 

X    

SOFT STORY: The stiffness of the seismic-
force-resisting system in any story is not 
less than 70% of the seismic-force-resisting 
system stiffness in an adjacent story above 
or less than 80% of the average seismic-
force-resisting system stiffness of the three 
stories above. (§A.2.2.3. Tier 2: §5.4.2.2) 

Meets the requirement by observation since 
there is an increase in shear wall length � 
story stiffness in the Base – 2nd level 
compared to the 2nd – Roof level, so 
complaint.  

X    

VERTICAL IRREGULARITIES: All vertical 
elements in the seismic-force-resisting 
system are continuous to the foundation. 
(§A.2.2.4. Tier 2: §5.4.2.3) 

Compliant by visual observation. 

X    

GEOMETRY: There are no changes in the 
net horizontal dimension of the seismic-
force-resisting system of more than 30% in 
a story relative to adjacent stories, 
excluding one-story penthouses and 
mezzanines. (§A.2.2.5. Tier 2: §5.4.2.4) 

Compliant by visual observation. 

X    

MASS: There is no change in effective 
mass more than 50% from one story to the 
next. Light roofs, penthouses, and 
mezzanines need not be considered. 
(§A.2.2.6. Tier 2: §5.4.2.5) 

Compliant by visual observation. 

X    

TORSION: The estimated distance between 
the story center of mass and the story 
center of rigidity is less than 20% of the 
building width in either plan dimension. 
(§A.2.2.7. Tier 2: §5.4.2.6) 

 

Structural analysis was performed with 3-D 
model using ETABS software, which 
demonstrated that torsion is compliant. 

 

 

Moderate Seismicity: Complete the Following Items in Addition to the Items for Low Seismicity. 
Geologic Site Hazards 

X    

LIQUEFACTION: Liquefaction-susceptible, 
saturated, loose granular soils that could 
jeopardize the building’s seismic 
performance shall not exist in the foundation 
soils at depths within 50 ft under the 
building. (§A.6.1.1. Tier 2: §5.4.3.1) 

Compliant per soils report by Geo-Advantec 
Inc. titled ‘Proposed 6 Classroom Buildings 
and Weight Room Palos Verdes Peninsula 
High School’ dated December 21, 2012. 

X    

SLOPE FAILURE: The building site is 
sufficiently remote from potential 
earthquake-induced slope failures or 
rockfalls to be unaffected by such failures or 

Compliant, per soils report listed above. 
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C NC N/A U Checklist Comments 

is capable of accommodating any predicted 
movements without failure. (§A.6.1.2. Tier 2: 
§5.4.3.1) 

X    

SURFACE FAULT RUPTURE: Surface fault 
rupture and surface displacement at the 
building site are not anticipated. (§A.6.1.3. 
Tier 2: §5.4.3.1) 

Compliant, per soils report listed above. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and Moderate 
Seismicity. Foundation Configuration 

X    

OVERTURNING: The ratio of the least 
horizontal dimension of the seismic-force-
resisting system at the foundation level to 
the building height (base/height) is greater 
than 0.6Sa. (§A.6.2.1. Tier 2: §5.4.3.3) 

0.6Sa=0.6x0.716=0.43 

Compliant per review of existing drawings. 
Elements of the lateral system can work 
together, so building dimension is used for 
this check since all the elements are well 
connected.  

X    

TIES BETWEEN FOUNDATION 
ELEMENTS: The foundation has ties 
adequate to resist seismic forces where 
footings, piles, and piers are not restrained 
by beams, slabs, or soils classified as Site 
Class A, B, or C. (§A.6.2.2. Tier 2: §5.4.3.4) 

Slab-on-grade ties foundation elements 
together, so compliant. 

 

 
16.10LS LIFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TYPES C2: CONCRETE SHEAR 
WALLS WITH STIFF DIAPHRAGMS AND C2A: CONCRETE SHEAR WALLS WITH FLEXIBLE 
DIAPHRAGMS 

 

Low and Moderate Seismicity 

Seismic-Force-Resisting System 

C NC N/A U Checklist Comments 

X    

 

COMPLETE FRAMES: Steel or concrete 
frames classified as secondary components 
form a complete vertical-load-carrying 
system. (§A.3.1.6.1. Tier 2: §5.5.2.5.1) 

Meets the requirement per review 
of the gravity framing, so 
compliant. 
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C NC N/A U Checklist Comments 

 

 X   

REDUNDANCY: The number of lines of 
shear walls in each principal direction is 
greater than or equal to 2. (§A.3.2.1.1. Tier 2: 
§5.5.1.1) 

 

Shear wall piers along Grid 8 do 
not meet the minimum length 
requirement, so non-compliant. 

 

X    

 

SHEAR STRESS CHECK: The shear stress 
in the concrete shear walls, calculated using 
the Quick Check procedure of Section 
4.5.3.3, is less than the greater of 100 lb/in2 
or 2√f’c. (§A.3.2.2.1. Tier 2: §5.5.3.1.1) 

See attachments for calculations. 
Average shear stress is less than 
max {100,2√f'c} =110 psi. See 
calculations in Appendix A. 

X    

REINFORCING STEEL: The ratio of 
reinforcing steel area to gross concrete area 
is not less than 0.0012 in the vertical 
direction and 0.0020 in the horizontal 
direction. (§A.3.2.2.2. Tier 2: §5.5.3.1.3) 

 

8” wall typical reinforcement: 
#4@10” horiz. � rh = 0.0025 

#4@12” vert. �  rv = 0.0021 

10” wall reinforcement: 
#5@12” horiz. � rh = 0.0026 

#4@12” vert. �  rv = 0.0017 

Ratios are more than minimum,  
so compliant. 
 

 

Connections 

  X  

WALL ANCHORAGE AT FLEXIBLE 
DIAPHRAGMS: Exterior concrete or masonry 
walls that are dependent on flexible 
diaphragms for lateral support are anchored 
for out-of-plane forces at each diaphragm 
level with steel anchors, reinforcing dowels, 
or straps that are developed into the 
diaphragm. Connections have adequate 
strength to resist the connection force 
calculated in the Quick Check procedure of 
Section 4.5.3.7. (§A.5.1.1. Tier 2: §5.7.1.1) 

Rigid diaphragms present, so N/A. 

 X   TRANSFER TO SHEAR WALLS: 
Diaphragms are connected for transfer of 

According to the as-built drawings, 
there are positive connections for 
shear transfer between 
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C NC N/A U Checklist Comments 

seismic forces to the shear walls. (§A.5.2.1. 
Tier 2: §5.7.2) 

diaphragms and shear walls in all 
locations except for the low roofs. 
(Grids F-H & 1-4.5) At the conc. 
pan joist low roof the diaphragm 
was purposely detailed without a 
positive connection (See As-Built 
detail 1/S7), so non-compliant. 

X    

FOUNDATION DOWELS: Wall reinforcement 
is doweled into the foundation with vertical 
bars equal in size and spacing to the vertical 
wall reinforcing immediately above the 
foundation. (§A.5.3.5. Tier 2: §5.7.3.4) 

CIP shear walls meet 
requirements, so compliant. 

High Seismicity: Complete the Following Items in Addition to the Items for Low and 
Moderate Seismicity. Diaphragms 

X    

DEFLECTION COMPATIBILITY: Secondary 
components have the shear capacity to 
develop the flexural strength of the 
components. (§A.3.1.6.2. Tier 2: §5.5.2.5.2) 

See calculations in Appendix, 
compliant. 

  X  

FLAT SLABS: Flat slabs or plates not part of 
the seismic-force-resisting system have 
continuous bottom steel through the column 
joints. (§A.3.1.6.3. Tier 2: §5.5.2.5.3) 

Concrete pan joist and one-way 
slab with beams are the gravity 
systems present, so N/A. 

 X   

COUPLING BEAMS: The stirrups in coupling 
beams over means of egress are spaced at 
or less than d/2 and are anchored into the 
confined core of the beam with hooks of 135 
degrees or more. The ends of both walls to 
which the coupling beam is attached are 
supported at each end to resist vertical loads 
caused by overturning. (§A.3.2.2.3. Tier 2: 
§5.5.3.2.1) 

Coupling beams are non-
compliant. (See As-Built elevation 
2/S9) No additional vertical 
reinforcement is present in 
coupling beams. Only typical 
distributed wall reinforcement is 
present. 

Connections 

  X  

UPLIFT AT PILE CAPS: Pile caps have top 
reinforcement, and piles are anchored to the 
pile caps. (§A.5.3.8. Tier 2: §5.7.3.5) 

No pile caps, so not applicable. 

Diaphragms (Flexible or Stiff) 
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X    

DIAPHRAGM CONTINUITY: The 
diaphragms are not composed of split-level 
floors and do not have expansion joints. 
(§A.4.1.1. Tier 2: §5.6.1.1) 

Seismic force resisting elements 
are provided each side of the 
expansion gap, so compliant. 

X    

OPENINGS AT SHEAR WALLS: Diaphragm 
openings immediately adjacent to the shear 
walls are less than 25% of the wall length. 
(§A.4.1.4. Tier 2: §5.6.1.3) 

Meet requirements, so compliant. 

Flexible Diaphragms 

  X  

CROSS TIES: There are continuous cross 
ties between diaphragm chords. (§A.4.1.2. 
Tier 2: §5.6.1.2) 

Rigid diaphragm present, so N/A. 

  X  

STRAIGHT SHEATHING: All straight 
sheathed diaphragms have aspect ratios less 
than 2-to-1 in the direction being considered. 
(§A.4.2.1. Tier 2: §5.6.2) 

 

 

Rigid diaphragm present, so N/A. 

 

  

  X  

SPANS: All wood diaphragms with spans 
greater than 24 ft consist of wood structural 
panels or diagonal sheathing. (§A.4.2.2. Tier 
2: §5.6.2) 

Rigid diaphragm present, so N/A. 

  X  

DIAGONALLY SHEATHED AND 
UNBLOCKED DIAPHRAGMS: All diagonally 
sheathed or unblocked wood structural panel 
diaphragms have horizontal spans less than 
40 ft and aspect ratios less than or equal to 
4-to-1. (§A.4.2.3. Tier 2: §5.6.2) 

Rigid diaphragm present, so N/A. 

  X  

OTHER DIAPHRAGMS: The diaphragm 
does not consist of a system other than 
wood, metal deck, concrete, or horizontal 
bracing. (§A.4.7.1. Tier 2: §5.6.5) 

Meet requirements, so N/A. 
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16.17 NONSTRUCTURAL CHECKLIST  
 

C NC N/A U Checklist Comments 

Life Safety Systems 

  X  

LS-LMH; PR-LMH. FIRE SUPPRESSION 
PIPING: Fire suppression piping is anchored 
and braced in accordance with NFPA-13. 
(§A.7.13.1. Tier 2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable  

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Fire suppression piping has flexible 
couplings in accordance with NFPA-13. 
(§A.7.13.2. Tier 2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable 

X    
LS-LMH; PR-LMH. EMERGENCY POWER: 
Equipment used to power or control life 

Proper anchorage and bracing 
was observed 
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safety systems is anchored or braced. 
(§A.7.12.1. Tier 2: §13.7.7) 

  X  

LS-LMH; PR-LMH. STAIR AND SMOKE 
DUCTS: Stair pressurization and smoke 
control ducts are braced and have flexible 
connections at seismic joints. (§A.7.14.1. 
Tier 2: §13.7.6) 

None observed at site; So not 
applicable 

  X  

LS-MH; PR-MH. SPRINKLER CEILING 
CLEARANCE: Penetrations through 
panelized ceilings for fire suppression 
devices provide clearances in accordance 
with NFPA-13. (§A.7.13.3. Tier 2: §13.7.4) 

No fire sprinklers or suppression 
piping present; So not applicable 

  X  

LS-not required; PR-LMH. EMERGENCY 
LIGHTING: Emergency and egress lighting 
equipment is anchored or braced. (§A.7.3.1. 
Tier 2: §13.7.9) 

Not applicable to Life Safety. 

Hazardous Materials 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL EQUIPMENT: Equipment 
mounted on vibration isolators and 
containing hazardous material is equipped 
with restraints or snubbers. (§A.7.12.2. Tier 
2: §13.7.1) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. HAZARDOUS 
MATERIAL STORAGE: Breakable 
containers that hold hazardous material, 
including gas cylinders, are restrained by 
latched doors, shelf lips, wires, or other 
methods. (§A.7.15.1. Tier 2: §13.8.4) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. HAZARDOUS MATERIAL 
DISTRIBUTION: Piping or ductwork 
conveying hazardous materials is braced or 
otherwise protected from damage that would 
allow hazardous material release. 
(§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-MH; PR-MH. SHUT-OFF VALVES: 
Piping containing hazardous material, 
including natural gas, has shut-off valves or 
other devices to limit spills or leaks. 
(§A.7.13.3. Tier 2: §13.7.3 and 13.7.5) 

No hazardous materials; So not 
applicable 

  X  

LS-LMH; PR-LMH. FLEXIBLE COUPLINGS: 
Hazardous material ductwork and piping, 
including natural gas piping, has flexible 
couplings. (§A.7.15.4, Tier 2: §13.7.3 and 
13.7.5) 

No hazardous materials; So not 
applicable 

  X  
LS-MH; PR-MH. PIPING OR DUCTS 
CROSSING SEISMIC JOINTS: Piping or 
ductwork carrying hazardous material that 

No hazardous materials; So not 
applicable 
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either crosses seismic joints or isolation 
planes or is connected to independent 
structures has couplings or other details to 
accommodate the relative seismic 
displacements. (§A.7.13.6. Tier 2: §13.7.3, 
13.7.5, and 13.7.6) 

Partitions 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY: Unreinforced masonry or 
hollow-clay tile partitions are braced at a 
spacing of at most 10 ft in Low or Moderate 
Seismicity, or at most 6 ft in High Seismicity. 
(§A.7.1.1. Tier 2: §13.6.2) 

No URM partition, so not 
applicable. 

  X  

LS-LMH; PR-LMH. HEAVY PARTITIONS 
SUPPORTED BY CEILINGS: The tops of 
masonry or hollow-clay tile partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

No masonry or hollow-clay 
partitions, so not applicable. 

  X  

LS-MH; PR-MH. DRIFT: Rigid cementitious 
partitions are detailed to accommodate the 
following drift ratios: in steel moment frame, 
concrete moment frame, and wood frame 
buildings, 0.02; in other buildings, 0.005. 
(§A.7.1.2 Tier 2: §13.6.2) 

No rigid cementitious partitions, 
so not applicable. 

  X  

LS-not required; PR-MH. LIGHT 
PARTITIONS SUPPORTED BY CEILINGS: 
The tops of gypsum board partitions are not 
laterally supported by an integrated ceiling 
system. (§A.7.2.1. Tier 2: §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. STRUCTURAL 
SEPARATIONS: Partitions that cross 
structural separations have seismic or 
control joints. (§A.7.1.3. Tier 2. §13.6.2) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. TOPS: The tops of 
ceiling-high framed or panelized partitions 
have lateral bracing to the structure at a 
spacing equal to or less than 6 ft. (§A.7.1.4. 
Tier 2. §13.6.2) 

Not applicable to Life Safety. 

Ceilings 

  X  

LS-MH; PR-LMH. SUSPENDED LATH AND 
PLASTER: Suspended lath and plaster 
ceilings have attachments that resist seismic 
forces for every 12 ft2 of area. (§A.7.2.3. Tier 
2: §13.6.4) 

Ceiling type not present; So not 
applicable 

  X  
LS-MH; PR-LMH. SUSPENDED GYPSUM 
BOARD: Suspended gypsum board ceilings 
have attachments that resist seismic forces 

Ceiling type not present; So not 
applicable 
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for every 12 ft2 of area. (§A.7.2.3. Tier 2: 
§13.6.4) 

  X  

LS-not required; PR-MH. INTEGRATED 
CEILINGS: Integrated suspended ceilings 
with continuous areas greater than 144 ft2 , 
and ceilings of smaller areas that are not 
surrounded by restraining partitions, are 
laterally restrained at a spacing no greater 
than 12 ft with members attached to the 
structure above. Each restraint location has 
a minimum of four diagonal wires and 
compression struts, or diagonal members 
capable of resisting compression. (§A.7.2.2. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. EDGE 
CLEARANCE: The free edges of integrated 
suspended ceilings with continuous areas 
greater than 144 ft2 have clearances from 
the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 1/2 in.; in 
High Seismicity, 3/4 in. (§A.7.2.4. Tier 2: 
§13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-MH. CONTINUITY 
ACROSS STRUCTURE JOINTS: The ceiling 
system does not cross any seismic joint and 
is not attached to multiple independent 
structures. (§A.7.2.5. Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. EDGE SUPPORT: 
The free edges of integrated suspended 
ceilings with continuous areas greater than 
144 ft2 are supported by closure angles or 
channels not less than 2 in. wide. (§A.7.2.6. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. SEISMIC JOINTS: 
Acoustical tile or lay-in panel ceilings have 
seismic separation joints such that each 
continuous portion of the ceiling is no more 
than 2500 ft2 and has a ratio of long-to-short 
dimension no more than 4-to-1. (§A.7.2.7. 
Tier 2: §13.6.4) 

Not applicable to Life Safety. 

Light Fixtures 

X    

LS-MH; PR-MH. INDEPENDENT 
SUPPORT: Light fixtures that weigh more 
per square foot than the ceiling they 
penetrate are supported independent of the 
grid ceiling suspension system by a 
minimum of two wires at diagonally opposite 

Proper support was observed 
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corners of each fixture. (§A.7.3.2. Tier 2: 
§13.6.4 and 13.7.9) 

  X  

LS-not required; PR-H. PENDANT 
SUPPORTS: Light fixtures on pendant 
supports are attached at a spacing equal to 
or less than 6 ft and, if rigidly supported, are 
free to move with the structure to which they 
are attached without damaging adjoining 
components. (§A.7.3.3. Tier 2: §13.7.9) 

Not applicable to Life Safety. 

  X  

LS-not required; PR-H. LENS COVERS: 
Lens covers on light fixtures are attached 
with safety devices. (§A.7.3.4. Tier 2: 
§13.7.9) 

Not applicable to Life Safety. 

Cladding and Glazing 

  X  

LS-MH; PR-MH. CLADDING ANCHORS: 
Cladding components weighing more than 
10 lb/ft2 are mechanically anchored to the 
structure at a spacing equal to or less than 
the following: for Life Safety in Moderate 
Seismicity, 6 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 4 ft. (§A.7.4.1. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 
 

  X  

LS-MH; PR-MH. CLADDING ISOLATION: 
For steel or concrete moment frame 
buildings, panel connections are detailed to 
accommodate a story drift ratio of at least 
the following: for Life Safety in Moderate 
Seismicity, 0.01; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 0.02. (§A.7.4.3. Tier 2: §13.6.1) 

No cladding or glazing, so not 
applicable. 

  X  

LS-MH; PR-MH. MULTI-STORY PANELS: 
For multi-story panels attached at more than 
one floor level, panel connections are 
detailed to accommodate a story drift ratio of 
at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 0.02. (§A.7.4.4. Tier 2: 
§13.6.1) 

No multi-story panel, so not 
applicable. 

  X  

LS-MH; PR-MH. PANEL CONNECTIONS: 
Cladding panels are anchored out-of-plane 
with a minimum number of connections for 
each wall panel, as follows: for Life Safety in 
Moderate Seismicity, 2 connections; for Life 
Safety in High Seismicity and for Position 
Retention in any seismicity, 4 connections. 
(§A.7.4.5. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
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  X  

LS-MH; PR-MH. BEARING 
CONNECTIONS: Where bearing 
connections are used, there is a minimum of 
two bearing connections for each cladding 
panel. (§A.7.4.6. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. INSERTS: Where concrete 
cladding components use inserts, the inserts 
have positive anchorage or are anchored to 
reinforcing steel. (§A.7.4.7. Tier 2: §13.6.1.4) 

No cladding panel, so not 
applicable. 
 

  X  

LS-MH; PR-MH. OVERHEAD GLAZING: 
Glazing panes of any size in curtain walls 
and individual interior or exterior panes over 
16 ft2 in area are laminated annealed or 
laminated heat-strengthened glass and are 
detailed to remain in the frame when 
cracked. (§A.7.4.8: Tier 2: §13.6.1.5) 

No cladding panel, so not 
applicable. 
 

Masonry Veneer 

  X  

LS-LMH; PR-LMH. TIES: Masonry veneer is 
connected to the backup with corrosion-
resistant ties. There is a minimum of one tie 
for every 2-2/3 ft2 , and the ties have spacing 
no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for 
Life Safety in High Seismicity and for 
Position Retention in any seismicity, 24 in. 
(§A.7.5.1. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. SHELF ANGLES: 
Masonry veneer is supported by shelf angles 
or other elements at each floor above the 
ground floor. (§A.7.5.2. Tier 2: §13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. WEAKENED PLANES: 
Masonry veneer is anchored to the backup 
adjacent to weakened planes, such as at the 
locations of flashing. (§A.7.5.3. Tier 2: 
§13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-LMH; PR-LMH. UNREINFORCED 
MASONRY BACKUP: There is no 
unreinforced masonry backup. (§A.7.7.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

No URM backup, so not 
applicable. 

  X  

LS-MH; PR-MH. STUD TRACKS: For 
veneer with metal stud backup, stud tracks 
are fastened to the structure at a spacing 
equal to or less than 24 in. on center. 
(§A.7.6.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

No masonry veneer, so not 
applicable. 
 

  X  

LS-MH; PR-MH. ANCHORAGE: For veneer 
with concrete block or masonry backup, the 
backup is positively anchored to the 
structure at a horizontal spacing equal to or 

No masonry veneer, so not 
applicable. 
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less than 4 ft along the floors and roof. 
(§A.7.7.1. Tier 2: §13.6.1.1 and 13.6.1.2) 

  X  

LS-not required; PR-MH. WEEP HOLES: In 
veneer anchored to stud walls, the veneer 
has functioning weep holes and base 
flashing. (§A.7.5.6. Tier 2: §13.6.1.2) 

Not applicable to Life Safety. 
 

  X  

LS-not required; PR-MH. OPENINGS: For 
veneer with metal stud backup, steel studs 
frame window and door openings. (§A.7.6.2. 
Tier 2: §13.6.1.1 and 13.6.1.2) 

Not applicable to Life Safety. 

Parapets, Cornices, Ornamentation, and Appendages 

  X  

LS-LMH; PR-LMH. URM PARAPETS OR 
CORNICES: Laterally unsupported 
unreinforced masonry parapets or cornices 
have height-to-thickness ratios no greater 
than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in 
High Seismicity and for Position Retention in 
any seismicity, 1.5. (§A.7.8.1. Tier 2: 
§13.6.5) 

No URM parapet, so not 
applicable. 

X    

LS-LMH; PR-LMH. CANOPIES: Canopies at 
building exits are anchored to the structure 
at a spacing no greater than the following: 
for Life Safety in Low or Moderate 
Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 6 ft. (§A.7.8.2. Tier 2: §13.6.6) 

Meet requirements, so complaint. 

X    

LS-MH; PR-LMH. CONCRETE PARAPETS: 
Concrete parapets with height-to-thickness 
ratios greater than 2.5 have vertical 
reinforcement. (§A.7.8.3. Tier 2: §13.6.5) 

Meet requirements, so complaint. 

  X  

LS-MH; PR-LMH. APPENDAGES: Cornices, 
parapets, signs, and other ornamentation or 
appendages that extend above the highest 
point of anchorage to the structure or 
cantilever from components are reinforced 
and anchored to the structural system at a 
spacing equal to or less than 6 ft. This 
checklist item does not apply to parapets or 
cornices covered by other checklist items. 
(§A.7.8.4. Tier 2: §13.6.6) 

No such appendages were 
observed; So not applicable 

Masonry Chimneys 

  X  

LS-LMH; PR-LMH. URM CHIMNEYS: 
Unreinforced masonry chimneys extend 
above the roof surface no more than the 
following: for Life Safety in Low or Moderate 
Seismicity, 3 times the least dimension of 

No URM chimneys, so not 
applicable. 
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the chimney; for Life Safety in High 
Seismicity and for Position Retention in any 
seismicity, 2 times the least dimension of the 
chimney. (§A.7.9.1. Tier 2: §13.6.7) 

  X  

LS-LMH; PR-LMH. ANCHORAGE: Masonry 
chimneys are anchored at each floor level, at 
the topmost ceiling level, and at the roof. 
(§A.7.9.2. Tier 2: §13.6.7) 

No masonry chimneys, so not 
applicable. 
 

Stairs 

  X  

LS-LMH; PR-LMH. STAIR ENCLOSURES: 
Hollow-clay tile or unreinforced masonry 
walls around stair enclosures are restrained 
out-of-plane and have height-to-thickness 
ratios not greater than the following: for Life 
Safety in Low or Moderate Seismicity, 15-to-
1; for Life Safety in High Seismicity and for 
Position Retention in any seismicity, 12-to-1. 
(§A.7.10.1. Tier 2: §13.6.2 and 13.6.8) 

No stairs, so not applicable. 

 X   

LS-LMH; PR-LMH. STAIR DETAILS: In 
moment frame structures, the connection 
between the stairs and the structure does 
not rely on shallow anchors in concrete. 
Alternatively, the stair details are capable of 
accommodating the drift calculated using the 
Quick Check procedure of Section 4.5.3.1 
without including any lateral stiffness 
contribution from the stairs. (§A.7.10.2. Tier 
2: §13.6.8) 

Damage and attempted patching 
observed on outdoor stairs at site 
indicates stairs were not detailed 
properly for drift; So Non-
Compliant 

Contents and Furnishings 

  X  

LS-MH; PR-MH. INDUSTRIAL STORAGE 
RACKS: Industrial storage racks or pallet 
racks more than 12 ft high meet the 
requirements of ANSI/MH 16.1 as modified 
by ASCE 7 Chapter 15. (§A.7.11.1. Tier 2: 
§13.8.1) 

No industrial racks observed; So 
not applicable 

X    

LS-H; PR-MH. TALL NARROW 
CONTENTS: Contents more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 are anchored to the 
structure or to each other. (§A.7.11.2. Tier 2: 
§13.8.2) 

Proper anchorage was observed 

X    

LS-H; PR-H. FALL-PRONE CONTENTS: 
Equipment, stored items, or other contents 
weighing more than 
20 lb whose center of mass is more than 4 ft 
above the adjacent floor level are braced or 

Proper bracing was observed 
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otherwise restrained. (§A.7.11.3. Tier 2: 
§13.8.2) 

  X  
LS-not required; PR-MH. ACCESS 
FLOORS: Access floors more than 9 in. high 
are braced. (§A.7.11.4. Tier 2: §13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-MH. EQUIPMENT ON 
ACCESS FLOORS: Equipment and other 
contents supported by access floor systems 
are anchored or braced to the structure 
independent of the access floor. (§A.7.11.5. 
Tier 2: §13.7.7 and 13.8.3) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
CONTENTS: Items suspended without 
lateral bracing are free to swing from or 
move with the structure from which they are 
suspended without damaging themselves or 
adjoining components. (§A.7.11.6. Tier 2: 
§13.8.2) 

Not applicable for Life Safety. 

Mechanical and Electrical Equipment 

   X 

LS-H; PR-H. FALL-PRONE EQUIPMENT: 
Equipment weighing more than 20 lb whose 
center of mass is more than 4 ft above the 
adjacent floor level, and which is not in-line 
equipment, is braced. (§A.7.12.4. Tier 2: 
§13.7.1 and 13.7.7) 

Not accessible during site visit 

   X 

LS-H; PR-H. IN-LINE EQUIPMENT: 
Equipment installed in-line with a duct or 
piping system, with an operating weight 
more than 75 lb, is supported and laterally 
braced independent of the duct or piping 
system. (§A.7.12.5. Tier 2: §13.7.1) 

Not accessible during site visit 

   X 

LS-H; PR-MH. TALL NARROW 
EQUIPMENT: Equipment more than 6 ft high 
with a height-to-depth or height-to-width ratio 
greater than 3-to-1 is anchored to the floor 
slab or adjacent structural walls. (§A.7.12.6. 
Tier 2: §13.7.1 and 13.7.7) 

Not accessible during site visit 

  X  

LS-not required; PR-MH. MECHANICAL 
DOORS: Mechanically operated doors are 
detailed to operate at a story drift ratio of 
0.01. (§A.7.12.7. Tier 2: §13.6.9) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SUSPENDED 
EQUIPMENT: Equipment suspended without 
lateral bracing is free to swing from or move 
with the structure from which it is suspended 
without damaging itself or adjoining 
components. (§A.7.12.8. Tier 2: §13.7.1 and 
13.7.7) 

Not applicable for Life Safety. 
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  X  

LS-not required; PR-H. VIBRATION 
ISOLATORS: Equipment mounted on 
vibration isolators is equipped with horizontal 
restraints or snubbers and with vertical 
restraints to resist overturning. (§A.7.12.9. 
Tier 2: §13.7.1) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. HEAVY 
EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 
400 lb is anchored to the structure. 
(§A.7.12.10. Tier 2: §13.7.1 and 13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. ELECTRICAL 
EQUIPMENT: Electrical equipment is 
laterally braced to the structure. (§A.7.12.11. 
Tier 2: §13.7.7) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. CONDUIT 
COUPLINGS: Conduit greater than 2.5 in. 
trade size that is attached to panels, 
cabinets, or other equipment and is subject 
to relative seismic displacement has flexible 
couplings or connections. (§A.7.12.12. Tier 
2: §13.7.8) 

Not applicable for Life Safety. 

Piping 

  X  

LS-not required; PR-H. FLEXIBLE 
COUPLINGS: Fluid and gas piping has 
flexible couplings. (§A.7.13.2. Tier 2: §13.7.3 
and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. FLUID AND GAS 
PIPING: Fluid and gas piping is anchored 
and braced to the structure to limit spills or 
leaks. (§A.7.13.4. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. C-CLAMPS: One-
sided C-clamps that support piping larger 
than 2.5 in. in diameter are restrained. 
(§A.7.13.5. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. PIPING CROSSING 
SEISMIC JOINTS: Piping that crosses 
seismic joints or isolation planes or is 
connected to independent structures has 
couplings or other details to accommodate 
the relative seismic displacements. 
(§A7.13.6. Tier 2: §13.7.3 and 13.7.5) 

Not applicable for Life Safety. 

Ducts 

  X  

LS-not required; PR-H. DUCT BRACING: 
Rectangular ductwork larger than 6 ft2 in 
cross-sectional area and round ducts larger 
than 28 in. in diameter are braced. The 

Not applicable for Life Safety. 
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maximum spacing of transverse bracing 
does not exceed 30 ft. The maximum 
spacing of longitudinal bracing does not 
exceed 60 ft. (§A.7.14.2. Tier 2: §13.7.6) 

  X  

LS-not required; PR-H. DUCT SUPPORT: 
Ducts are not supported by piping or 
electrical conduit. (§A.7.14.3. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. DUCTS CROSSING 
SEISMIC JOINTS: Ducts that cross seismic 
joints or isolation planes or are connected to 
independent structures have couplings or 
other details to accommodate the relative 
seismic displacements. (§A.7.14.5. Tier 2: 
§13.7.6) 

Not applicable for Life Safety. 

Elevators 

  X  
LS-H; PR-H. RETAINER GUARDS: Sheaves 
and drums have cable retainer guards. 
(§A.7.16.1. Tier 2: §13.8.6) 

No elevators, not applicable. 

  X  

LS-H; PR-H. RETAINER PLATE: A retainer 
plate is present at the top and bottom of both 
car and counterweight. (§A.7.16.2. Tier 2: 
§13.8.6) 

No elevators, not applicable. 

  X  

LS-not required; PR-H. ELEVATOR 
EQUIPMENT: Equipment, piping, and other 
components that are part of the elevator 
system are anchored. (§A.7.16.3. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SEISMIC SWITCH: 
Elevators capable of operating at speeds of 
150 ft/min or faster are equipped with 
seismic switches that meet the requirements 
of ASME A17.1 or have trigger levels set to 
20% of the acceleration of gravity at the 
base of the structure and 50% of the 
acceleration of gravity in other locations. 
(§A.7.16.4. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. SHAFT WALLS: 
Elevator shaft walls are anchored and 
reinforced to prevent toppling into the shaft 
during strong shaking. (§A.7.16.5. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  

LS-not required; PR-H. COUNTERWEIGHT 
RAILS: All counterweight rails and divider 
beams are sized in accordance with ASME 
A17.1. (§A.7.16.6. Tier 2: §13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. BRACKETS: The 
brackets that tie the car rails and the 

Not applicable for Life Safety. 
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counterweight rail to the structure are sized 
in accordance with ASME A17.1. (§A.7.16.7. 
Tier 2: §13.8.6) 

  X  

LS-not required; PR-H. SPREADER 
BRACKET: Spreader brackets are not used 
to resist seismic forces. (§A.7.16.8. Tier 2: 
§13.8.6) 

Not applicable for Life Safety. 

  X  
LS-not required; PR-H. GO-SLOW 
ELEVATORS: The building has a go-slow 
elevator system. (§A.7.16.9. Tier 2: §13.8.6) 

Not applicable for Life Safety. 
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Appendix 1-B: Tier 2 Evaluation Calculations  
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 Appendix 7A – Images of Existing Conditions 

 

  

Fig 1. pier wall along grid 8 

Fig 2. Lower steel roof at grid F 

Fig 3. Ceiling in area below steel roof at grid F 

Fig 4. Walls along grid E & D.7 at 2nd floor Fig 5. Wall/coupling beam along grid line E 1st floor 

903



PenHS Bldg. H & S 

Seismic Structural Evaluation & Recommendations   

 

 

 

Fig 6. Typical above ceiling near coupling 

Fig 8. Cracked concrete at guard rail Fig 9. Existing recent spawled concrete repair 

Fig 7. Typical courtyard 
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 LOW ROOF DRAG STRUT TO SHEAR
WALL AT PENHS BUILDINGS H&S 7

CROSS SECTION AT DRAG STRUT
END OF EXISTING
CONCRETE SHEAR WALL

NEW BENT PLATE ANCHORED TO
EXISTING WALL AND WELDED TO
NEW STRUT FLANGE

BOX AROUND
EXISTING
CROSSING TRUSS

REMOVE PORTION OF
SUSPENDED CEILING
SYSTEM TO
COMPLETE NEW
WORK AS REQUIRED,
AND REINSTALL

REMOVE PORTION OF
ROOF SYSTEM AND
CONCRETE FILL TO
COMPLETE NEW WORK
AS REQUIRED, AND
PATCH BACK

EXISTING STEEL
ROOF DECK WELD
TO NEW PLATE

LONGITUDINAL SECTION AT DRAG STRUT

EXISTING
LEDGER PLATE

EXISTING DECK
EDGE SUPPORT

NEW STEEL PLATE
WHERE DECK IS
PARALLEL

NEW STEEL DRAG STRUT
MEMBER WITH BRACING
WELDED TO NEW PLATE

EXISTING STEEL
ROOF DECK WELD
TO NEW MEMBER
FLANGE WHERE
PERPENDICULAR

END OF EXISTING
CONCRETE SHEAR WALL
BEYOND

NEW CROSS
MEMBER AT DRAG
STRUT TERMINATION

CUT BACK
EXISTING DECK
AND REWELD
TO NEW PLATE

Appendix 7C  Conceptual Details
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 ROOF DECK CONNECTION TO SHEAR
WALL AT PENHS BUILDINGS H&S 8

SECTION AT LOW ROOF TO WALL

EXISTING
CONCRETE SHEAR
WALL

NEW BENT PLATE
ANCHORED TO
EXISTING DECK AND
SUPPORT

EXISTING CONCRETE
ROOF DECK

NEW TOP PLATE

EXISTING SLIP PLATE
ASSEMBLY

REMOVE PORTION OF
SUSPENDED CEILING
SYSTEM TO
COMPLETE NEW
WORK AS REQUIRED,
AND REINSTALL

REMOVE PORTION OF
ROOF AND INSULATION
TO COMPLETE NEW
WORK AS REQUIRED,
AND PATCH BACK

EXISTING DECK
EDGE ANGLE

Appendix 7C  Conceptual Details
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 SHEAR WALL ENHANCEMENT AT
PENHS BUILDINGS H&S 9

WALL SECTION

ADDITIONAL
THICKNESS SHEAR
WALL ENHANCMENT

REMOVE AND REPLACE
CONCRETE PAVING AS
REQUIRED

REMOVE PORTION OF
TILE TOPPING AT
WALKWAY SIDE

EXISTING FOOTING

EXISTING SHEAR
WALL

EXISTING CONCRETE
FLOOR DECK DECK

ADDITIONAL
THICKNESS SHEAR
WALL ENHANCMENT

EXISTING SHEAR
WALL

INTERSECTING
CONCRETE COLUMN
BEYOND

CONCRETE
JOISTS

CONCRETE
JOISTS

EXISTING CONCRETE
ROOF DECK DECK

911



 SHEAR WALL ENHANCEMENT AT
PENHS BUILDINGS H&S 10

ADDITIONAL
THICKNESS SHEAR
WALL ENHANCMENT

REMOVE AND REPLACE
CONCRETE PAVING AS
REQUIRED

EXISTING METAL
LOCKER REMOVE
AND RELOCATE AS
REQUIRED

EXISTING CONCRETE
FLOOR DECK DECK

SHEAR WALL
EXTENSION

SECTION AT SHEAR WALL ENHANCMENT

PLAN AT SHEAR WALL EXTENTION

EXISTING FOOTING

EXISTING SHEAR
WALL

FOOTING
EXTENSION

FOOTING
EXTENSION

EXISTING STEM
WALL CONTINUES
THROUGH
OPENING BEYOND

EXISTING BEAM
CONTINUES
THROUGH
OPENING BEYOND

EXISTING STEM
WALL CONTINUES
THROUGH
OPENING

EXISTING SHEAR
WALL

EXISTING
FOOTING BELOW

ADDITIONAL
THICKNESS SHEAR
WALL ENHANCMENT

Appendix 7C  Conceptual Details
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 FIBER WRAP PROTECTION AT COLLECTOR
BEAMS AT PENHS BUILDINGS H&S 11

SECTION AT TOP OF WALL / BEAM

FRP WRAP AND
PROTECTION FURRING
CONTINUES UNDER WHERE
BEAM CONDITION OCCURS

CEMENT PLASTER
FINISH OVER METAL
FURRING CHANNELS

DECK WHERE
CONTINUES

FLASHING TO
PROTECT TOP OF
FURRING

EXISTING SLIP PLATE
ASSEMBLY

BOTTOM OF BEAM
WHERE OCCURS
WITH OUT WALL
BELOW

WALL WHERE
CONTINUES

FLOOR OR ROOF
DECK WHERE
OCCURS

EXISTING
CONCRETE SHEAR
WALL / COLLECTOR
BEAM

FRP STRUCTURAL
WRAP

FRP STRUCTURAL
WRAP

SUSPENDED CEILING
WHERE OCCURS
REMOVE AND REINSTALL
PORTION AS REQUIRED

CEMENT PLASTER
FINISH OVER METAL
FURRING CHANNELS
WHERE EXPOSED

Appendix 7C  Conceptual Details
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