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EXECUTIVE SUMMARY 
This report contains the results of a seismic evaluation of the Palos Verdes Estates City Hall and Homeowner 
Association (HOA) Buildings located at 340 Palos Verdes Drive in the City of Palos Verdes Estates, California. Walker 
used a Tier 1 seismic screening and Tier 2 deficiency-based approaches outlined in the American Society of Civil 

-17 Seismic Evaluation and Retrofit of Existing Buildings, for this evaluation. The 
City Hall and HOA buildings are occupied by the City Hall and Fire Station personnel and shall remain operational 
after a major, design-level earthquake. Therefore, the facility is classified as Risk Category IV as defined in the 
American Society of Civil Engineers Standard (ASCE 7-16), referenced by the current California Building Code.  
 
The Tier 1 screening checks identified several potential deficiencies in the lateral system of the building. Therefore, 
a Tier 2 evaluation is conducted during which a more detailed engineering analysis was performed to investigate 
the deficiencies identified in Tier 1 and to propose conceptual repairs to address those deficiencies, if necessary.  
 
The ASCE 41-17 Tier 1 and Tier 2 seismic evaluation approach identified several structural deficiencies in the City 
Hall and HOA buildings as summarized below: 
 
City Hall Building 

 Insufficient shear capacity of plywood shear walls in resisting ASCE 41-17 partially distributed lateral loads 
in the East-West direction at the second-floor level. 

 Insufficient shear capacity of masonry walls in resisting ASCE 41-17 specified lateral loads in the North-
South direction at the first and second-floor levels. 

 Insufficient shear capacity of plywood shear walls in resisting ASCE 41-17 partially distributed lateral loads 
in the North-South direction at the second-floor level. 

 Inadequate strength of connection between masonry shear walls and diaphragms and between masonry 
shear walls and foundations to transfer of lateral forces. 

 Vertical elements in seismic-force-resisting system are not continues to the foundation. Vault wall at west 
end of second floor has an offset with the masonry wall below. 

 Diagonal roof sheathing does not have sufficient capacity to transfer ASCE 41-17 specified seismic forces 
to the second-floor seismic force resisting plywood shear walls, tension only braces and vault CMU walls. 

HOA Building 

 Insufficient shear capacity of plywood shear walls in resisting ASCE 41-17 specified seismic forces at the 
second floor east-west and north-south directions. 

 Original drawings do not specify wood blocking for the roof diaphragm, nor it was accessible during our 
site visit to investigate the presence of wood blocking. If unblocked, it is required to add blocking or 
replace the existing sheathing.  

 
We have proposed conceptual seismic upgrades to remediate lateral load resisting system deficiencies as listed in 
this report. We recommend that the City of Palos Verdes Estates budget a minimum of $2,350,000 for seismic 
upgrades of City Hall and HOA Buildings for compliance with the requirements of ASCE 41-17 for existing 
structures. 
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INTRODUCTION 
Walker received a request from Ms. Anastasia Seims, the City of Palos Verdes Estates Public Works Director, to 
conduct a seismic evaluation of the Palos Verdes Estates City Hall and HOA buildings located at 340 Palos Verdes 
Drive in the City of Palos Verdes Estates, California. For this evaluation, Walker used a Tier 1 seismic screening and 
Tier 2 deficiency-based approaches outlined in the American Society of Civil Engineers publication, ASCE 41-17 
Standard, as referenced by the current California Existing Building Code. Only structural assessments were 

-17 
prescribed earthquake loads as requested by the City of Palos Verdes Estates.  
 
SCOPE OF WORK 

For this investigation and to meet the project objectives, we performed the following tasks:  

1. Reviewed available existing structural drawings and reports provided by the City.  

2. Visited the site to observe/compare the building with existing drawings (where possible).  

3. Performed ASCE 41-17 Tier 1 screening based on appropriate checklist to identify deficiencies.  

4. Compiled a list of the deficiencies upon completion of Tier 1 screening.  

5. Performed a Tier 2 analysis to determine and mitigate as many deficiencies as possible by calculations.  

6. Made recommendations for strengthening (retrofit scheme) of the structure (as necessary) to meet the 
current seismic code requirements.  

7. Provided approximate cost of the recommended retrofit scheme.  

8. Prepared this written narrative of the results of evaluation and recommendations for review and further 
directions.  

REFERENCES 

In addition to our site investigation and engineering analysis, we reviewed the following documents that were 
provided to us:  

1. Structural Design Calculations of City Hall building, prepared by C.H. Lewis, dated August 15, 1957. 

2. Architectural, Structural, Mechanical and Electrical drawings of the City Hall Building by Carrington H. 
Lewis Architect, undated (likely around 1957 based on calculation sheets provided). 

3. Structural Design Calculations of Public Works Facility (HOA) and Parking Structure, prepared by South 
Bay Engineering Corporation, dated October 1974. 

4. Architectural, Structural and Mechanical drawings of Public Works Facilities (HOA building) and parking 
structure (addition to original City Hall prepared by Friel and Linde dated February 1975). 

5. Parking Structure and Public Works Facility (HOA) Precast Concrete drawings, prepared by Western 
Precast Inc., dated September 1975. 

6. City Hall remodeling plans for interior finishes prepared by Greenlaw Design Associates, Inc. dated 
February 1988.  

7. Council Chamber Plans, prepared by Greenlaw Design Associates, Inc. dated 1990.  

8. Remodeling plans for Administrative Offices and Council Chambers, prepared by Hosa Design Associates, 
dated December 15, 2006. 
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9. Palos Verdes City Hall Seismic Safety Study Report and Findings, prepared by Melvyn Green and Associates 
Structural Engineers, dated May 2011. 

10. Seismic retrofit drawings prepared by IDS Group, dated April 4, 2012. 

11. Proposal for Consulting Architectural and Engineering Services for Studying City Hall Facilities, prepared 
by IDS Group, dated June 2, 2015. 

12. ASCE 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other Structures, publication 
of American Society of Civil Engineers, Resto Virginia, 2016. 

13. ASCE 41-17 Seismic Evaluation and Retrofit of Existing Buildings, publication of American Society of Civil 
Engineers, Resto Virginia, 2017. 

 

BUILDING DESCRIPTION 
The Palos Verdes Estates City Hall complex is located at 340 Palos Verdes Drive in the City of Palos Verdes Estates, 
California. The complex consists of the main City Hall Building and Public Works Facility along the north and a 
Parking Structure at the south section. The Public Works Facility is now referred to as Homeowner Association 
(HOA) building. The main City Hall is a two-story structure with a partial basement level built circa 1957. The plan 
dimensions are approximately 142 feet in the east-west direction by 43 feet in the north-south direction. It houses 
the City staff, the City Council Chamber as well as Police and Fire Department at the lower floor. The basement 
level is used as a firing range for the Police Department. There is also a clock tower structure at the south elevation 
which is also used for hanging Fire Department hoses. The building has a hipped roof with a ridge line running in 
the eat-west direction covered with S-shaped clay tiles. 

The HOA building and the parking structure were added circa 1975 according to the documents provided to us. 
The HOA building is a two-story structure with plan dimensions of approximately 77 feet in the east-west direction 
by 40 feet in the north-south direction. It is used for keeping city records and also houses City Parks and Streets 
staff. The building has a hipped roof with a ridge line running in the eat-west direction covered with S-shaped clay 
tiles. A 2-inch-wide joint separates the HOA building from the parking structure along the south elevation of the 
building. The HOA building is connected to the City Hall with a bridge at the second floor. The bridge in enclosed 
by metal railing and has a hipped roof with clay tiles. 

The parking garage is a two-level concrete structure. Walker has already performed a condition assessment and 
seismic evaluation of the parking structure and issued a report of findings on May 1, 2023. The focus of this report 
is on seismic evaluation of the City Hall and HOA buildings.  

According to the documents provided to us, a seismic retrofit of the City buildings was performed in 1992. 
However, no plans of the retrofit were available for review. A seismic evaluation of the buildings was performed 
in 2011 by Melvyn Green and Associates Structural Engineers. A set of seismic retrofit drawings was prepared by 
IDS Group in 2012 based on the 2011 evaluation. However, according to the City of Palos Verdes Estates Public 
Works Director, the proposed IDS retrofit was not constructed. 

Figure1 shows an aerial view of the parking structure, and Figures 2 through 6 display the floor plans of the City 
Hall and HOA buildings.  

Below is a detailed description of the gravity (i.e., vertical) and lateral load resisting systems: 



 SEISMIC EVALUATION 
City Hall and HOA| Palos Verdes Estates, CA 

  
WC PROJECT No. 37-009696.02                                                                        October 26, 2023 
 

                                                                                                                        
WALKER CONSULTANTS | 7 

CITY HALL STRUCTURAL SYSTEM 

Gravity System 

The City Hall structural system consists of a combination of structural materials on different floors including 
concrete, concrete masonry, brick masonry, steel, and wood. The hipped roof is supported on nine steel trusses 
spanning in the north-south direction which are connected to each other at the ridge and at quarter points of the 
top chords by steel beams. At the east and west ends of the structure, additional steel beams are provided to 
support the ends slopes. Roof rafters (2 x 8 at 16 inches on center) support the weight of the 1 x 6-inch roof 
sheathing boards and clay tiles and transfer the load to the roof steel structure. The weight of roof trusses is 
supported by steel beams at the perimeters which in turn are supported on 3.0-inch diameter pipe columns 
embedded in perimeter stud walls according to the original structural drawings.  

The exterior walls on the second floor consists of light-weight wood framing (stud walls). There are two vaults 
with plan dimensions of approximately 10 feet by 12 feet on the second level, one at the west end and one in the 
middle of the floor. The vault walls are made of reinforced concrete masonry.  

The second floor which is the floor below the roof consists of a 4.5-inch-thick concrete slab supported on concrete 
and steel beams. The concrete floor is supported on an interior 10-inch reinforced concrete wall at first floor in 
the east-west direction and 9-inch-thick exterior brick walls around the perimeters. The second-floor structure in 
the fire department is partially supported on steel pipe columns. 

The first floor consists of a 6-inch-thick concrete slab supported on concrete beams. The concrete floor is 
supported on an interior 10-inch reinforced concrete wall in the east-west direction and 10-inch-thick exterior 
reinforced concrete walls around the perimeters of basement. The basement does not extend to the west end of 
the City Hall. The west end where the fire department is housed has a 5-inch-thick reinforced concrete slab-on-
grade. The foundation system consist of shallow continues reinforced concrete footings below the interior and 
exterior walls and concrete spread footings below pipe columns.  

Lateral System 

The roof 1 x 6 diagonal roof sheathing acts as a diaphragm and transfers lateral loads to the roof framing system 
and to the second-floor vertical elements (walls) of lateral resisting system. According to the original structural 
plans of the building, cross bracing consisting of flat steel bars were provided between pipe columns at 10 
locations at the second floor. The 2011 Melvyn Green report noted that the exterior wall panels at the second 
floor were retrofitted in 1992 by adding new plywood sheathing to each steel braced frame. The east CMU wall 
of the middle vault at the second floor is connected to the roof steel trusses (Truss #4 in the original City Hall 
drawings, detail G-S-8) in the north-south direction according to the original structural plans. At the west end, the 
edge CMU wall of the west vault is also connected to the roof framing in the north-south direction. Therefore, the 
lateral resisting system of the second floor consists of two CMU vault walls, perimeter plywood shear walls and 
two ordinary steel braced frames in the north south direction of the building and perimeter plywood shear walls 
and eight ordinary steel braced frames in the east-west direction of the building. 

The second floor 4.5-inch-thick concrete slab acts as a diaphragm and transfers the earthquake loads from the 
second floor to the first-floor walls. The first-floor lateral resisting elements in the east-west direction consist of 
an interior 10-inch-thick reinforced concrete wall at the middle of the floor as well as exterior reinforced brick 
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walls. In the north-south direction, the first-floor lateral system consists of an interior 9-inch reinforced brick party 
wall between offices and the fire department and 9-inch reinforced walls at the east and west ends of the building.  

The first floor 6-inch-thick concrete slab acts as a diaphragm and transfers the earthquake loads from the first 
floor to the basement reinforced concrete walls. In the east-west direction, the basement vertical elements of 
lateral resisting system consist of an interior 12-inch-thick reinforced concrete wall at the middle of the floor as 
well as 10-inch-thick reinforced concrete walls at the north and south perimeters. In the north-south direction, 
the basement lateral system consists of 10-inch reinforced concrete walls at the east and west perimeters of 
basement. Figures 2 to 4 show the approximate locations of the lateral load resisting walls of the City Hall building. 

The foundation system consist of shallow continues reinforced concrete footings below the interior and exterior 
walls. 

HOA STRUCTURAL SYSTEM 

Gravity System 

concrete, concrete masonry, brick masonry, steel, and wood. The hipped roof structural system consists of ½ 
inches thick plywood sheathing supported on 2 x 10-inch rafters at 16 inches on center and 2 x 6 ceiling joists at 
16 inches on center. The ceiling joists are connected to the roof rafters by 2 x 4 wood posts (i.e., wood hangers) 
at the one-third points. The roof structure is supported on perimeter stud walls with 2 x 8-inch studs at south 
exterior face of the building and 2 x 12-inch studs at the north exterior face of the building.  For both exterior 
walls, studs are located at 16 inches on center. Roof rafters are supported on a steel I beam along the roof ridge.    

The second floor which is the floor below the roof consists of a 10 inch  thick precast hollow-core concrete planks. 
Hollow core planks are topped with 2.5 inches of reinforced concrete. The concrete slab is supported on steel 
beams, and first floor interior and exterior brick walls, and exterior concrete walls. Walls are typically 8 inches 
thick except for two corner sections of brick walls along the north elevation which are 20 inches thick.    

The foundation system consist of shallow continues reinforced concrete footings below the interior and exterior 
walls.  

Lateral System 

The roof sheathing acts as a diaphragm and transfers the lateral loads (such as earthquakes) to the roof framing 
elements and the second-floor lateral resisting walls. According to the 2011 Melvyn Green report, exterior wall 
panels at the second floor were retrofitted in 1992 by adding new ½ inch thick plywood sheathing to one side of 
the exterior walls with 8d at 2.5 inches on center boundary and edge nailing. There is a rectangular vault at the 
middle south edge of the second floor. The vault walls are 8-inch-thick reinforced masonry, and the vault ceiling 
consists of 5-ich thick concrete slab. The vault walls do not seem to be connected to the roof diaphragm according 
to the original building plans and as such, they do not contribute to the lateral resisting system. The 2011 Melvyn 
Green report notes that new stud walls were added in 1992 that extend from top of the CMU walls to the roof 
framing, however, we could not verify this when we were at the site. Therefore, the lateral resisting system at the 
second floor primarily consists of plywood shear walls in both directions of the building.   
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The second-floor concrete hollow core planks that acts as a diaphragm transferring loads to concrete and masonry 
walls at the first floor and subsequently from walls to the foundations. The first-floor walls in the east-west 
direction consists of 8-inch-thick concrete wall at the precast stair and 8-inch-thick perimeter CMU walls along the 
north and the south edge. In the north-south direction, the lateral resisting system consist of 8-inch concrete wall 
at the east exterior and 9-inch brick wall along the west exterior. Figures 5 and 6 show the approximate locations 
of the lateral load resisting walls of the HOA building. 

Figure 1 - Aerial view of the City Hall Buildings (Google Maps) 

North 
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Figure 2 �� City Hall, Second Floor Plan 

 

 
 
 

Figure 3 �� City Hall, First Floor Plan 
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Figure 4 �� City Hall Plan, Basement Plan 

 
 
 

Figure 5 �� HOA Building, Second Floor Plan 
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Figure 6 �� HOA Building, First Floor Plan 
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TIER-1 SEISMIC EVALUATION PER ASCE 41-17 
As stated earlier, the ASCE 41-17 Tier 1 screening approach was used as the first step of evaluation for this project. 
Tier 1 evaluation aims at identifying potential deficiencies based on the performance of similar buildings in past 
earthquakes. As part of completing the checklists, onsite observation was performed on August 22, 2023, to verify 
the as-built properties of the lateral resisting system, and to observe its condition.  
 
The evaluation is performed through specified checklists given in the ASCE 41-17 standard for various types of 
buildings. To determine the appropriate checklist for Tier 1 evaluation, the first step is to specify the performance 
objective for the structure. This is based on the performance level required for the structure after an earthquake 
and the level of seismicity at the location of the structure. The buildings are occupied by the City and Fire 
Department personnel and need to remain operational after a major, design-level earthquake. Therefore, the 
Palos Verdes Estates parking City Hall and HOA buildings are considered an essential facility with occupancy Risk 
Category IV as defined in the American Society of Civil Engineers Standard (ASCE 7-16).  
 
Per our discussion with the City of Palos Verdes Estates Public Works, Basic Performance Objective for Existing 
Buildings (BPOE) was selected for this evaluation which lists default (pre-defined) performance objectives in ASCE 
41-17 for buildings with various risk categories. The purpose of the BPOE is to introduce a reduced performance 
level for an existing building compared to a new building. In Table 2-1 of ASCE 41-17 (reproduced herein as Figure 
6) two basic performance objectives are considered for Risk Category IV: 
 

1. Immediate Occupancy (IO) Structural Performance for seismicity level BSE-1E 
2. Life Safety Structural (LS) Structural Performance for seismicity level BSE-2E 

 
Seismicity Level BSE-1E in ASCE 41-17 is defined as a seismic hazard with a 20% probability of exceedance in 50 
years for use with the Basic Performance Objective for Existing Buildings. Seismicity Level BSE-2E is defined as a 
seismic hazard with a 5% probability of exceedance in 50 years for use with the Basic Performance Objective for 
Existing Buildings.  
 
The scope of Tier 1 assessment required for the two BPOEs identified above is listed in Table 2-2 of ASCE 41-17 
(the table on the right in Figure 7). Based on this table, for occupancy Risk Category IV, the Tier 1 screening shall 
be conducted for both Immediate Occupancy (with seismic hazard BSE-1E) and Life Safety (with seismic hazard 
BSE-2E). According to footnote d of Table 2-2, the Tier 1 screening checklists for Life Safety Structural Performance 
shall be based on the Collapse Prevention Structural Performance Level, except that analysis of stresses in lateral 
resisting system should be modified to consider Life Safety Structural Performance Level. Therefore, wherever 
required, two sets of analysis and engineering calculations as described above are conducted for Tier 1 evaluation 
of the structures. 
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Figure E7 �� ASCE 41-17 Tables for Basic Performance Objective for Existing Buildings (BPOE) and Scope of 
Assessment for the Parking Structure 

As part of the evaluation, the following information for the site were also evaluated: 

SEISMIC HAZARD AT THE SITE 

The City Hall buildings are located at 340 Palos Verdes Drive West at a latitude and longitude of 33.7999 and -
118.3915, respectively. No soil reports were available for the site to review; therefore, a default soil type Class D 
(stiff soil) was assumed due to lack of site-specific field data (per ASCE 7-16 Section 20.1, 11.4.3 and 11.4.4). 
According to ASCE 41-17 Section 2.5, level of seismicity should be determined based on BSE-2N seismicity level. 
BSE-2N is Basic Safety Earthquake (with 2% probability of exceedance in 50 years) for use with the Basic 
Performance Objective Equivalent to New Building Standards, taken as the ground shaking based on the Risk-
Targeted Maximum Considered Earthquake (MCER) per ASCE 7 at a site. According to U.S. Seismic Design Maps, 
the location of Palos Verdes Estates City Hall parking structure falls into high seismicity zone (see below).   
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Figures 8 to 10 show Seismic parameters for seismicity Level BSE-1E (20% in 50 years), BSE-2E (5% in 50 years) 
and BSE-2N (2% in 50 years), respectively, for use with the Basic Performance Objective for Existing Buildings. 
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Figure 8 �� Seismic Parameters Seismic Hazard BSE-1E with 20% probability of exceedance in 50 years for Basic 
Performance Objective for Existing Buildings (BPOE) and Scope of Assessment for the Parking Structure, Based 
on U.S. Seismic Design Maps (seismicmaps.org) 

 

 
  

https://www.seismicmaps.org/
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Figure 9 �� Seismic Parameters Seismic Hazard BSE-2E with 5% probability of exceedance in 50 years for Basic 
Performance Objective for Existing Buildings (BPOE) and Scope of Assessment for the Parking Structure, Based 
on U.S. Seismic Design Maps (seismicmaps.org) 

 

 
  

https://www.seismicmaps.org/
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Figure 10 �� Seismic Parameters Seismic Hazard BSE-2N with 2% probability of exceedance in 50 years to 
determine seismicity level at the site, Based on U.S. Seismic Design Maps (seismicmaps.org) 

 

 
  

https://www.seismicmaps.org/
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LIQUEFACTION POTENTIAL AT THE SITE 

According to the Liquefaction zones produced for the Los Angeles County, the site is not located in a liquefaction-
prone region (as shown in Figure 11) and hence liquefaction is not expected at the site during an earthquake 
event.  
 

Figure 11 �� Liquefaction Zone Map for the vicinity of the site of interest  
Source: Liquefaction zones | City of Los Angeles Hub (lacity.org) 
 

 
 
  

Palos Verdes Estates City Hall 

https://geohub.lacity.org/datasets/909fd7034cc24a40aa82b3cf0a62da50/explore?location=34.007108%2C-117.868850%2C9.88
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FAULT ACTIVITY AT THE SITE 

The City Hall and HOA buildings are more than a mile away to the earthquake producing faults based on California 
Department of Conservation Fault Activity Map of Los Angeles, as shown in Figure 12. Therefore, no surface 
rupture is expected at the site. 

Figure 12 �� Fault Activity Map for the vicinity of the site of interest 
Source: Fault Activity Map of California (https://maps.conservation.ca.gov/cgs/fam/) 

https://maps.conservation.ca.gov/cgs/fam/
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TIER 1 SCREENING CHECKLISTS  
The Tier 1 seismic evaluation study in this report is based on Basic Configuration and Structural Checklists. 
Nonstructural Screening Checklists were not part of the scope of work for this seismic evaluation phase. Potential 
seismic deficiencies in the structure are identified using Tier 1 Screening Checklists. 
  
As described earlier, the lateral resisting system components of the City Hall building consists of ordinary steel 
braced frames, and wood and CMU shear walls at the second floor and concrete and CMU walls at the first and 
basement floor levels. The City Hall building can be classified as Building Type S2a (Steel Braced Frames), Type W2 
(Wood Light Frames), and RM1 (Reinforced Masonry Bearing Walls) with Flexible Wood Diaphragm at the Roof 
Level.  Type C2 (concrete shear walls with Stiff concrete diaphragm), and RM2 (Reinforced Masonry Bearing Walls 
with Stiff concrete diaphragms) at the first and basement floor levels. For Tier 1 evaluation, we ignored the 
contribution of steel bracing at the second floor of City Hall compared to plywood shear walls. Therefore, ASCE 
41-17 Checklists for structure types W2, RM1, RM2 and C2 were used for the City Hall building evaluation. 
 
The lateral resisting system components of the HOA building consists of structural wood panels at the second floor 
and concrete and masonry shear walls at the first floor. The HOA building can be classified as Type W2 (Wood 
Light Frames) with flexible roof diaphragm at the Roof level and Type C2 (concrete shear walls with Stiff concrete 
diaphragm) and RM2 (Reinforced Masonry Bearing Walls with Stiff concrete diaphragm) at the first floor. 
Therefore, ASCE 41-17 Checklists for structure types W2, RM2 and C2 were used for the HOA building evaluation. 
 
According to ASCE 41-17, both Immediate Occupancy and Collapse Prevention checklists should be used for City 
Hall Buildings (assuming occupancy Risk Category IV). While Immediate Occupancy has a more comprehensive 
Checklist, a smaller seismic hazard (BSE-1E) is considered for performing structural checks compared to Collapse 
Prevention checklist. To consider Life Safety structural performance for BSE-2E seismic hazard, the quick check 
procedures of Section 4.4.3 shall be based on Ms (System modification factor) for Life Safety as described in 

d -2 of ASCE 41-17. The results of our investigation are identified with red markings in Figures 
13 through 21. Each item in the checklists was investigated by reviewing available drawings, preliminary 
calculations, or on-site observations. Red circles identify the results of investigation for each item. In the following 
checklists, iItems identified as a seismic deficiency are marked with rectangles with red fill color. 
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Figure 13 - Tier 1 Screening - Collapse Prevention Basic Configuration Checklist, City Hall Building 

+

Vault wall @ West 
has an offset with 
the wall below 
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Figure 14 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Types W2 - Wood Light Frames,  
City Hall Second Floor 
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Figure 15 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Type RM1 - Reinforced Masonry 
Bearing Walls with flexible diaphragms,    City Hall Second Floor 

 

 
 
 
  

While stress check is 
Compliant for Life Safety, it 
is non-compliant for 
Immediate Occupancy 
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Figure 16 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Type RM2 - Reinforced Masonry 
Bearing Walls with Stiff Diaphragms   City Hall First Floor and Basement 

 

  

While shear walls are connected to 
diaphragms, strength of connection 
in transferring lateral loads is 
potentially insufficient 

While stress check is 
Compliant for Life Safety, it 
is non-compliant for 
Immediate Occupancy 
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Figure 17 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Types C2 concrete shear walls 
with stiff concrete diaphragms  City Hall First Floor and Basement 

 

While shear walls are connected to 
diaphragms, strength of connection in 
transferring lateral loads seems is 
potentially insufficient 
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Figure 18 - Tier 1 Screening - Collapse Prevention Basic Configuration Checklist (Reproduced herein from ASCE 
41-17, Table 17-2), HOA Building
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Figure 19 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Types W2 - Wood Light Frames,  
HOA Second Floor 

 

 
 
  

It is not clear whether roof 
sheathing is blocked. 
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Figure 20 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Types RM2 - Reinforced Masonry 
Bearing Walls with Stiff Diaphragms,    HOA First Floor 
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Figure 21 - Tier 1 Screening - Collapse Prevention Structural Checklist for Building Types C2 concrete shear walls 
and concrete diaphragms  HOA First Floor 
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The results of stress check of seismic force resisting walls using ASCE 41-17 Tier 1 screening quick procedure are 
shown in Tables 1 and 2 for the City Hall Building and the HOA building, respectively. Tier 1 screening calculations 
are shown in Appendix A. 
 
Table 1. City Hall Building - Tier 1 Wall Stress Check Results 

Floor Direction Type of Seismic Force Resisting Walls 

Tier 1 Evaluation 

Results for 

Immediate 

Occupancy 

Performance 

Objectives 

Tier 1 Evaluation 

Results for       Life 

Safety 

Performance 

Objectives 

2nd EW Plywood Not Good Not Good 

2nd NS Plywood and Reinforced CMU Not Good (for both) 
Plywood OK,  

CMU Not good 
1st EW Reinforced Brick and Reinforced Concrete OK (for both) OK (for both) 
1st NS Reinforced Brick  Not Good Not Good 

Basement EW Reinforced Concrete OK  OK  
Basement NS Reinforced Brick and Reinforced Concrete OK (for both) OK (for both) 

 
Table 2. HOA Building -  Tier 1 Wall Stress Check Results 

Floor Direction Type of Seismic Force Resisting Walls 

Tier 1 Evaluation 

Results for 

Immediate 

Occupancy 

Performance 

Objectives 

Tier 1 Evaluation 

Results for Life 

Safety Performance 

Objectives 

2nd EW Plywood Not Good Not Good 
2nd NS Plywood Not Good Not Good 
1st EW Reinforced Brick and Reinforced Concrete OK OK 
1st NS Reinforced Brick and Reinforced CMU OK OK 

 
Our Tier 1 analysis indicated the following potential deficiencies: 
 
City Hall Building 

 Insufficient shear capacity of plywood shear and masonry walls in resisting ASCE 41-17 specified lateral 
loads at the second floor east-west and north-south directions. 

 Insufficient shear capacity of masonry walls in resisting ASCE 41-17 specified lateral loads at the first floor 
North-South Direction. 

 Inadequate strength of connection between masonry shear walls and diaphragms and between masonry 
shear walls and foundations to transfer of lateral forces. 

 Vertical elements in seismic-force-resisting system are not continues to the foundation. Vault wall at west 
end of second floor has an offset with the masonry wall below. 

 Diagonal roof sheathing does not have sufficient capacity to transfer ASCE 41-17 specified seismic forces 
to the second-floor seismic force resisting walls. 
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HOA Building 

 Insufficient shear capacity of plywood shear walls in resisting ASCE 41-17 specified seismic forces at the 
second floor east-west and north-south directions. 

 Original drawings do not specify wood blocking for the roof diaphragm, nor it was accessible during our 
site visit to investigate the presence of wood blocking. If unblocked, it is required to add blocking or 
replace the existing sheathing.  
 

TIER 2 ANALYSIS 
The Tier 1 screening checks identified several potential deficiencies in the lateral system of the building. Therefore, 
a Tier 2 evaluation is conducted during which a more detailed engineering analysis was performed to investigate 
the deficiencies identified in Tier 1 and to propose conceptual repairs to address those deficiencies, if necessary.  
The results of deficiency based seismic evaluation of seismic force resisting system using ASCE 41-17 Tier 2 analysis 
procedure are shown in Tables 3 and 4 for the City Hall Building and the HOA building, respectively. Table 5, shows 
the result of our analysis for the Fire Hose Tower and Pedestrian Bridge between HOA Building and City Hall 
Building. Tier 2 Analysis seismic calculations are shown in Appendix B. 
 
Table 3. City Hall Building - Tier 2 Analysis - Summary Results 

Floor Direction Type of Seismic Force Resisting System 

Tier 2 

Evaluation 

Results for 

Immediate 

Occupancy 

Performance 

Objective 

Tier 2 

Evaluation 

Results for       

Life Safety 

Performance 

Objective 

2nd EW Plywood (resisting 60% of seismic force) Not Good OK 
2nd EW Steel Braced Frames (resisting 25% of seismic force) OK OK 
2nd EW Reinforced CMU (resisting 15% of seismic force) OK  OK 
2nd NS Plywood (resisting 14% of seismic force) Not Good OK 
2nd NS Steel Braced Frames (resisting 4% of seismic force) OK OK 
2nd NS Reinforced CMU (resisting 82% of seismic force) Not Good Not Good 
1st EW Reinforced Brick OK OK 
1st EW Reinforced Concrete Not Good Not Good 
1st NS Reinforced Brick  Not Good Not Good 

Basement EW Reinforced Concrete OK  OK  
Basement NS Reinforced Concrete OK OK 
Basement NS Reinforced Brick Not Good Not Good 
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Table 4. HOA Building - Tier 2 Analysis - Summary Results 

Floor Direction 
Type of Seismic Force Resisting 

Walls 

Tier 2 Evaluation 

Results for 

Immediate 

Occupancy 

Performance 

Objectives 

Tier 2 Evaluation 

Results for Life Safety 

Performance 

Objectives 

2nd EW Plywood Not Good Not Good 
2nd NS Plywood Not Good Not Good 
1st EW Reinforced Brick/CMU OK OK 
1st EW Reinforced Concrete OK OK 
1st NS Reinforced Brick/CMU OK OK 
1st NS Reinforced Concrete OK OK 

 
Table 5. City Hall Building Fire Hose Tower and Pedestrian Bridge between HOA Building and City Hall Building - 
Tier 2 Analysis - Summary Results 

Floor Direction Type of Seismic Force Resisting Walls 

Tier 2 

Evaluation 

Results for 

Immediate 

Occupancy 

Performance 

Objective 

Tier 2 

Evaluation 

Results for 

Life Safety 

Performance 

Objective 

1st EW connection at W8 beams Not Good OK 

1st NS connection at W8 beams Not Good OK 

1st EW 
Bridge support shear anchor connection at CMU wall 
at HOA Building Not Good Not Good 

1st NS 
Bridge support shear anchor connection at CMU wall 
at HOA Building Not Good Not Good 

 

SUMMARY OF TIER 2 ANALYSIS 
Tier 2 deficiency-based evaluation has indicated the following deficiencies: 
 
City Hall Building 

 Insufficient capacity of roof diaphragm due to the use of 1x6 Tongue and Groove diagonal sheathing with 
inadequate diaphragm nail spacing and inadequate nailing pattern at diaphragm boundary zones and 
diaphragm and edge zones. 

 Insufficient capacity of top chord of roof trusses near supports. 
 Insufficient capacity of drag trusses at CMU vaults. 
 Insufficient capacity of connection between drag trusses and CMU vaults. 
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 Higher than code allowed shear stress and inadequate shear load capacity in plywood shear walls and 
masonry walls resisting ASCE 41-17 specified lateral loads at the second floor east-west and north-south 
directions. 

 Potentially inadequate spacing of sill plate anchor bolts at plywood shear walls resisting ASCE 41-17 
specified lateral loads at the second floor east-west and north-south directions. 

 Higher than code allowed shear stress and inadequate shear load capacity in masonry walls in resisting 
ASCE 41-17 specified lateral loads at the first floor North-South Direction. 

 Inadequate strength of connection between masonry shear walls and diaphragms and between masonry 
shear walls and foundations to transfer lateral seismic forces and maintain integrity of direct load path. 

 Vertical elements in seismic-force-resisting system are not continues to the foundation. Vault wall at west 
end of second floor has an offset with the masonry wall below. 

 Insufficient capacity of Tension Tie-Rod in both orthogonal directions at the Fire Hose Tower at the first-
floor level. 

 Insufficient shear capacity of embed anchors of the pedestrian bridge beam support at the CMU wall of 
the HOA Building. 
 

HOA Building 

 Higher than code allowed shear stress and inadequate shear load capacity in plywood shear walls and 
masonry walls resisting ASCE 41-17 specified lateral loads at the second floor east-west and north-south 
directions. 

 Inadequate spacing of sill plate anchor bolts at plywood shear walls resisting ASCE 41-17 specified lateral 
loads at the second floor east-west and north-south directions. 

 Higher than code allowed shear stress and inadequate shear load capacity in masonry walls in resisting 
ASCE 41-17 specified lateral loads at the first floor east-west and north-south directions. 

 Original drawings do not specify wood blocking for the roof diaphragm, nor it was accessible during our 
site visit to investigate the presence of wood blocking. If unblocked, it is required to add blocking or 
replace the existing sheathing.  
 

RECOMMENDATIONS 
Figures 22 and 23 show a schematic plan for the recommended seismic upgrades of City Hall and HOA buildings, 
respectively. The following conceptual upgrades are recommended (numbers in parentheses correspond the 
work item identified in Figures 22 and 23: 

1. Replace diagonal sheathing at the roof of the City Hall Building with straight sheathing running 
perpendicular to 2 x 8 roof rafters and provide adequate roof diaphragm nailing (2.01).  

2. Replace roof sheathing and provide roof diaphragm blocking and adequate nailing to meet or exceed 
seismic force demand at the roof of HOA building (2.01). 

3. Modify steel truss cross section to meet structural load demand at the Top chord of roof steel trusses 
(2.02). 

4. Modify steel truss cross section to meet structural load demand at the Bottom chord of Roof Drag Steel 
trusses (2.03). 

5. Modify connection between Roof Steel Truss #4 and Truss #5 to transfer seismic lateral forces to the CMU 
vault located between lines 3 and 4 (2.04). 

6. Modify connection between Roof Steel Truss #9 to transfer seismic lateral forces to the CMU vault located 
between lines 6 and 7 (2.04). 
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7. Provide additional lateral support at Bottom chords to transfer seismic lateral forces to the CMU vaults in
the east-west direction (2.05).

8. Provide additional lateral shear stiffness to plywood shear walls to meet or exceed allowable shear stress
demand at the City Hall Building and the HOA Building (2.06 and 2.07).

9. Provide adequate anchorage at the base of plywood shear walls to meet or exceed allowable shear
demand at the City Hall Building and the HOA Building (2.09).

10. Increase lateral shear stiffness of masonry shear walls to meet or exceed allowable shear demand at the
City Hall Building (2.08).

11. Provide additional anchorage at the base and at the diaphragm level of masonry shear walls to meet or
exceed allowable shear demand at the City Hall Building and the HOA Building (2.09).

12. Provide adequate lateral bracing at Fire Hose Tower in both directions.
13. Provide additional lateral shear connection supports at the pedestrian bridge on the side of the

Homeowner Association Building (2.11).
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Figure 22 �� City Hall Seismic Recommended Upgrades   

 
 
 
 
 
 
 
 

North 
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Figure 23 �� HOA Seismic Recommended Upgrades   

 

North 
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OPINION OF PROBABLE COSTS 
Table 6 provides our opinion of probable construction costs for the recommended upgrades for seismic 
rehabilitation as described in this report. The costs were developed using pricing from our database of repair for 
similar type projects competitively bid in the Los Angeles area. 

With the development of repair programs such as in this report, contingency funds must be anticipated and 
included in any budget for repairs to account for concealed, unknown, or unanticipated conditions. For this type 
of work, we recommend that a 20% contingency be set aside for potential changes due to unknown conditions. 
This contingency cost is included in the project costs. The cost estimates are based on 3rd Quarter 2023 dollars. 

Table 6 - Opinion of Probable Costs for Conceptual Seismic Upgrades 
Work 

Item 
Work Item Description 

Estimated 

Cost 

1 General Conditions 

1.1  Mobilization & General Conditions $25,000 

2 Seismic Structural Repairs 

2.01 Replace Roof diaphragm sheathing and Clay Tiles at the City Hall Building and 
Roof diaphragm sheathing at the HOA Building $456,944 

2.02 Add additional steel members at Truss top chord members $72,000 

2.03 Add additional steel members at Truss bottom chord members $30,000 

2.04 Additional connections at CMU vaults for lateral force transfer in both east-west 
and north-south direction $30,000 

2.05 Additional steel bracing members at Roof Trusses at their bottom chords $36,000 

2.06 Strengthening of Plywood shear walls $199,680 

2.07 Strengthening of Plywood shear wall connections $30,250 

2.08 Strengthening of Masonry/Brick Shear walls $236,400 

2.09 Strengthening of Masonry Brick wall connections $30,250 

2.10 Strengthening of Fire Hose Tower lateral bracing $26,000 

2.11 Strengthening of Shear connections at the Bridge $30,000 

Repair Subtotal $1,202,524 

Prevailing Wage Variance (%40) $481,009 

Recommended Contingency (20%) $240,505 

Permit, Insurance Bonding (5%) $60,126 

GC Profit (10%) $120,252 

Geotechnical investigation $50,000 

Engineering services: Prepare construction documents for seismic repairs $192,404 

Project Total $2,346,820 
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Photo 1 �� City Hall North Elevation (BA1-479) 

Photo 2 �� City Hall South Elevation (BA1-479) 
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Photo 3 �� City Hall East Elevation and Bridge Between City Hall and HOA Buildings (BA1-524) 

Photo 4 �� City Hall West Elevation (BA1-524) 
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Photo 5 �� HOA Building North Elevation (BA1-541) 

Photo 6 �� HOA Building South and Partial West Elevation (BA1-575) 



 SEISMIC EVALUATION 
City Hall and HOA| Palos Verdes Estates, CA 

       WC PROJECT No. 37-009696.02    October 26, 2023 

WALKER CONSULTANTS | 42 

Photo 7 �� HOA Building East Elevation (BA1-548) 

Photo 8 �� HOA Building West Elevation and Bridge Between City Hall and HOA Buildings (BA1-536) 
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Photo 9 �� The Fire Hose Tower (BA1-496) 
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APPENDIX-A - TIER 1 CALCULATIONS  

ASCE 41-17 Quick Check procedures 
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City Hall Building Shear Wall Stress Check - Life Safety - LS

Seismic Forces - BSE-2E 

Base Shear - Equation 4-1 of ASCE 41-17: V = CSaW
C= 1.3 C for Shear wall -1-story to consider max. value for various structural systems

Sxs= 1.627 Seismic Maps
Sx1= 0.862 Seismic Maps

Ct= 0.02 Coefficient for Wood Structures
hn= 21.5 ft Height of building

Beta= 0.75 Coefficient for Concrete Shear Wall, Plywood Wood Structures
T= 0.20 Sec Fundamental period Eq. 4-4
Sa 1.627 Response spectral acceleration Shall not exceed Sxs

C.Sa= 2.12
Total Seismic Weight (W)= 1397 kips Including roof and exterior walls

Base Shear 2955 kips

Level Wx hx Wx.hxk
Wx.hxk/SWx.hxk

Fx (kips) Vj (kips)

Roof 458 21.5 9847 0.48 1409.3 1409.3
2nd 939 11.5 10798.5 0.52 1545.5 2954.8

20646

Concrete Brick CMU Plywood Concrete Brick CMU Plywood

2nd 101.3 25.5 30.0
1st 65.5 239.0 120.0
Basement 284.0 86.7

2nd Floor:

East West Direction
At the second floor only plywood shear wall resist lateral loads

Plywood wall Length EW= 101.3 ft

Wood wall strength= 1000 lb/ft Table 17-6 ASCE 41-17
Shear Force= 1409.3 kips

Force in Plywood Shear Walls - Life Safety

ASCE 41-17 Eq. 4-9 

Modification Factor (Ms.)= 3 Life Safety ASCE 41-17 Table 4-8
V/m= 470 kips

Forces in Plywood Shear Walls in EW Dir: Vij= 1546 lb/ft > 1000 lb/ft Not Good

North-South Direction
At the second floor plywood shear wall and two CMU vault walls resist lateral loads

Plywood Wall Length NS= 30.0 ft
Plywood Tributary Area= 1150 ft2

Roof Area= 7347 ft2

Plywood wall shear force= 220.6 kips
V/m= 74 kips

Forces in Plywood Shear Walls in NS Dir: Vij= 817 lb/ft < 1000 lb/ft OK

Force in CMU Shear Walls - Life Safety

CMU Wall Length NS= 25.5 ft
CMU Tributary Area= 6197 ft2

CMU Shear Force= 396 kips
Area of Shear Walls in NS= 1591 in2

Stress in CMU Shear Walls in NS Dir:

ASCE 41-17 Eq. 4-9 

Modification Factor (Ms.)= 3 Life Safety ASCE 41-17 Table 4-8
Vij= 83 > 70 psi Not Good

Length of Shear Walls in EW Dir. (ft) Length of Shear Walls in NS Dir. (ft)
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APPENDIX-B - TIER 2 CALCULATIONS  

 
Deficiency Based Evaluation  ASCE 41-17 
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