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EXECUTIVE SUMMARY 

This report documents a seismic structural and nonstructural assessment of City of Salem 

Central Library, which includes the main library building, the auditorium, and the adjacent 

parking garage. This report indicates descriptions, evaluations, and upgrade recommendations. 

The evaluations were performed in accordance with the checklists produced by the American 

Society of Civil Engineers (ASCE) in ASCE 31-03 Seismic Evaluation of Existing Buildings. This 

report is based on an ASCE 31-03 Tier 1 evaluation. Structural upgrades are based in part on the 

analysis procedures of ASCE 41-06 Seismic Rehabilitation of Existing Buildings. Before 

implementation of any seismic upgrade scheme, a complete ASCE 31-03 Tier 2 evaluation 

should be performed. 

Three major components were considered in this seismic evaluation: the Library, the 

Auditorium, and the Parking Garage. While the Library and the Parking Garage require major 

seismic upgrades the Auditorium requires better out-of-plane attachments for the walls. The 

seismic upgrade for each component, along with the type of work involved, can be summarized 

as follows. 

• Auditorium: estimated cost $75,000 

− Reinforce anchorage of the roof to the concrete walls. 

• Library: estimated cost $5.224 million 

− Add new reinforced concrete shearwalls at four locations. 

− Add new micro-pile foundations to support the new concrete shearwalls. 

− Add collector elements at elevated levels in order to get seismic load to the new concrete 

shearwalls. 

− Reinforce the connections of elevated levels to existing concrete walls and piers. 

− Reinforce the connection of the composite metal deck to existing concrete waffle slabs 

and concrete walls. 

− Reinforce the connection of the metal roof deck to existing concrete waffle slabs and 

concrete walls. 

− Reinforce the connections of precast concrete spandrel beams to the structure. 

• The Parking Garage: estimated cost $1.098 million 

− Add new reinforced concrete shearwalls. 
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− Add collector elements at elevated levels in order to get seismic load to the new and 

existing concrete shearwalls. 

− Reinforce the connections of precast concrete spandrel beams to the structure. 

The costs listed above are direct construction costs only.  See Appendix B, Direct Construction 

Cost Summary for a list of other cost categories to be included when considering the total 

project development cost. 

Construction of these upgrades will likely disrupt the daily function of the facility and could 

make portions of each facility off-limits during construction. 
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1.0 INTRODUCTION 

 
1.1 General 

BergerABAM has been retained by the City of Salem to conduct building evaluations for 

the Salem Central Public Library campus. The facility includes three separate building 

structures: the Library building structure, the Auditorium building structure, and the 

adjacent Parking Garage structure. The purpose of this study is to evaluate the expected 

seismic performance of the existing buildings, and to determine the cost to rehabilitate 

the buildings to a life safety level of seismic performance. 

Our evaluations of the existing buildings are based on visual observations, numerical 

calculations, and the review of the original design documents. Evaluation criteria from 

the ASCE 31-03 Seismic Evaluation of Existing Buildings and the ASCE 41-06 Seismic 

Rehabilitation of Existing Buildings were used, in part, as the basis of our structural 

assessment. 

Observations, analyses, conclusions, and recommendations contained in this report 

reflect our best judgment. Concealed problems with the construction of the buildings 

may exist that were not revealed through this review. BergerABAM, therefore, is unable 

to warrant or guarantee the condition of the existing construction of the buildings. 

1.2 Scope 

The purpose of this study is to evaluate the expected seismic performance of the existing 

buildings, identify areas where structural and nonstructural improvements can or 

should be made, and evaluate their significance. Included in this work is estimated costs 

itemized for each structural element needed for the rehabilitation of the buildings.  

Seismic condition assessments were conducted on all three existing building structures. 

The assessments were conducted in compliance with ASCE 31-03 Tier 1 standards. 

ASCE 41-06 Seismic Rehabilitation of Existing Buildings and a three-dimensional (3D) finite 

element computer program (ETABS®) were used to analyze the Library structure for 

proposed upgrades.  Hand calculations were used to evaluate the Auditorium and the 

Parking Garage. 

This report is intended to assist the City of Salem with determining the feasibility of 

rehabilitating the Salem Central Public Library building structures. 

2.0 CONTENTS OF REPORT 

This report presents the geotechnical and seismic design criteria and then describes each 

building in terms of its location, age, size, construction, and other general information. It 

also includes summaries of the buildings’ structural and nonstructural systems, findings 

of the evaluation, and recommendations for changes to improve each building’s seismic 

performance. 



City of Salem   BergerABAM, A14.0170 

Salem Central Public Library Evaluation Report-90% Draft  14 February 2014 

Salem, Oregon  Page 2 

The appendices include cost estimates, proposed renovation drawings, site photographs, 

and ASCE 31-03 Tier 1 checklists and supporting calculations. 

Appendix E of the report contains the team’s findings about the existing conditions of 

each building in terms of the criteria contained in five checklists found in ASCE 31-03 

Seismic Evaluation of Existing Buildings: the Basic and Supplemental Structural Checklist, 

the Geologic Site Hazards and Foundations Checklist, and the Basic and Intermediate 

Nonstructural Component Checklists. 

3.0 GEOTECHNICAL AND SEISMIC DESIGN CRITERIA 

 
3.1 Geotechnical Data 

At the time of this report, no geotechnical report was available. During the ASCE 31 

analysis, no calculations were required that necessitated assumptions for the bearing 

capacity of the existing soil conditions. The existing drawings did list allowable soil 

bearing pressures used for the original design of the structure. 

For the ASCE 31 evaluation to be complete, a licensed geotechnical engineer will be 

required to evaluate the site for the conditions listed in the Geologic Site Hazards and 

Foundations check lists that are located in Appendix E of this report. In particular, the 

potential geologic site hazards, such as liquefaction, surface fault rupture, and 

deterioration of foundation elements must be identified. 

3.2 Regional Seismic Geology 

There are three seismic source zones for earthquakes in the Pacific Northwest. These 

zones are illustrated in Figure 1 and include subduction zone interface, subduction zone 

intraplate, and crustal sources. 
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Figure 1. Potential Seismic Source Zones for the Pacific Northwest (USGS, 2004) 

 

The fault between the North American and the Juan de Fuca plate is the Cascadia 

Subduction Zone Interface and is a potential seismic source for the site. This source is at 

a depth of 6 to 12 miles and is located approximately beneath the coastline of western 

Oregon, Washington, and British Columbia. A typical subduction zone interface 

earthquake has a potential moment magnitude of 9.0. This type of earthquake’s 

recurrence interval is approximately 500 to 600 years, based on historical and geologic 

information. The last known earthquake occurred in 1700 and indicates that the 

subduction zone is active. 

Deep Cascadia Subduction Zone intraplate faults are also a potential seismic source. The 

Cascadia Subduction Zone intraplate source lies approximately directly beneath the site 

at a depth of 25 to 30 miles. Three earthquakes in recent history have been attributed to 
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this source. In 1949, 1965, and 2001 earthquakes with moment magnitudes of 7.1, 6.0, 

and 6.8, respectively, were observed. It is estimated that the intraplate source is capable 

of generating an earthquake with a maximum moment magnitude of 7.5 with an 

approximate return interval of 20 to 40 years.  

Crustal sources are relatively shallow faults within the North American Plate and are 

generally considered within a certain distance from the site. This distance is commonly 

chosen as 60 miles. Crustal sources located more than 60 miles from the site are typically 

not capable of generating significant levels of shaking. There are numerous faults within 

60 miles of the site, but there is much uncertainty in the classification of these sources, as 

only limited geological exploration has been conducted on most of the sources. 

The historical seismicity for the region indicates that there have been five earthquakes 

with a magnitude greater than 5.0 since 1841. The largest recorded earthquake to affect 

the region was from the Cascadia Subduction Zone Interface. Other notable regional 

earthquakes were from crustal sources; the 1962 M5.5 Portland/Vancouver earthquake 

and the 1993 M5.6 Scotts Mill earthquake.  

3.3 Level of Seismicity and Soil Type 

To evaluate the buildings, ASCE 31-03 requires a classification of the site into one of 

three levels of seismicity: low, moderate, or high. These levels define a degree of 

expected earthquake hazard and are based on response acceleration values mapped by 

the United States Geological Survey (USGS). ASCE 31-03 uses a seismic recurrence 

period of a 2 percent chance of exceedance in 50 years, which is an average recurrence 

interval of 2,500 years.  

A geotechnical evaluation was not performed as part of this evaluation. See Section 3.2 

for information about regional seismic geology. ASCE 31-03 allows a soil Site Class D to 

be assumed in the absence of specific geotechnical information. Site Class D is defined as 

stiff soil with the following characteristics. 

• 600 ft./sec. < vs < 1,200 ft/sec, where vs is the average shear wave velocity, or 

• 15 < N < 50, where N is the average Standard Penetration Test blow count, or 

• 1,000 psf < su < 2,000 psf, where su is the average undrained shear strength of the 

upper 100 feet of soils at the site. 

For determination of the site seismicity, a Site Class D was assumed. The response 

acceleration values are shown in Table 1 and were obtained from USGS data for the site 

based on latitude and longitude (USGS report may be found in Appendix E of this 

report). For the purpose of the Tier 1 evaluation of the three building structures, these 

values indicate that the building is located in a region of high seismicity. 
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Table 1 : USGS Seismic Hazard Data for the Salem Library 

Seismic Design Parameter Value 

Peak Ground Acceleration (PGA) 0.318 

SDS (Design short period spectral response acceleration) 0.626 

SD1 (Design spectral response acceleration at one second period) 0.391 

 

3.4 Seismic Performance Level 

The desired performance level for the City of Salem Central Library campus buildings is 

Life Safety, which is a level of building performance that includes damage to both 

structural and nonstructural components during a design earthquake, such that partial 

or total structural collapse does not occur, and the overall risk of life-threatening injury 

as a result of structural and nonstructural damage is expected to be low.  

 

 

4.0 CITY OF SALEM CENTRAL PUBLIC LIBRARY 

The City of Salem’s Central 

Public Library is located at 585 

Liberty Street SE in Salem, 

Oregon, and shares a campus 

with Salem City Hall. The 

original library building was 

constructed in 1970 and 

currently serves Salem’s 135,000 

residents 53 hours a week. The 

Library campus is located on a 

sloped landscape. 

Modifications were made to the 

building in 1990 to add 38,100 

square feet to the Library 

structure.  Also in 1990, a 5,020-square-foot Auditorium and a 90,384-square-foot 

multistory Parking Garage were constructed.  

A series of building improvements occurred between 1996 and 2010; however, it does 

not appear the building structure was altered.  

The original design and construction documents provided for the library are dated 

March 1970 and the expansion project documents are dated November 1989. Both sets of 

plans included architectural and structural drawings showing site plans, floor plans, 

building elevations, sections, details, and schedules. The existing drawings provided 

City of Salem Central Public Library 
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were reviewed and compared for consistency with the as-built construction by 

performing a site visit of the facility. 

On 26 November 2013, two BergerABAM engineers performed a walkthrough of the 

facility to verify as-built conditions and to perform a site visit consistent with 

requirements for the preparation of an ASCE 31, Tier 1 Seismic Evaluation. While on 

site, BergerABAM personnel met with the City of Salem Engineering Program Manager, 

Mr. Allen Dannen, PE, to discuss existing building functions and known renovations or 

alterations that would be useful information for preparation of the seismic evaluation 

report. The site visit covered the Library (lower floor, main floor, second floor and roof), 

the Auditorium, and the Parking Garage. The perimeters of all three buildings were 

observed. During the site visit, field notes were recorded to include observations of any 

structural seismic deficiencies and a photographic inventory of over 500 photographs 

was collected. 

4.1 Library Building 

 
4.1.1 General Building Description 

The Library is a three-story building approximately 38 feet tall from the ground to top of 

the roof parapet on the north side of the building. The grade slopes from an elevation of 

177 feet on the north side of the building to an elevation of 189 feet(+) on the south side 

of the building. The lower floor is at an elevation of 177 feet, the main floor is at an 

elevation of 189 feet, the second floor is at an elevation of 201 feet 6 inches and the roof 

varies between 213 feet 6 inches to 214 feet 10 inches. The total area of the original 

structure is 52,278 square feet, which includes a 21,576-square-foot lower level, a 

21,576-square-foot main level, and a 9,576-square-foot second level. During the 1990 

expansion, a total of 38,100 square feet was added to the building. This upgrade added 

10, 850 square feet to both the lower floor and main floor and 16,720 square feet to the 

second floor. The total area of the Library today is approximately 91,148 square feet, 

which includes a 32,426-square-foot lower level, a 38,296-square-foot main floor, and a 

20,426-square-foot second floor.  

4.1.1.1 Structural System Description 

The original library building constructed in 1970 sits on shallow spread footings. 

Typically, the lower level slab is 5 inches thick and on grade. Framing for all other levels 

consists of a 14-inch deep, cast-in-place reinforced concrete waffle slab with reinforced 

concrete columns and walls. The lateral-force-resisting system includes the original 

exterior 20-inch by 7-foot concrete piers in addition to the 8-inch and 10-inch-thick 

reinforced concrete walls of both the elevator shaft and the south stair well. For the 

lower floor only, the 12-inch-thick retaining walls act as lateral-force-resisting elements.  

The retaining walls are located on the east, west and south sides of the building.  The 

north side of the lower floor daylights to a plaza. The roof is composed of built-up 

roofing and gravel over a 14-inch cast-in-place reinforced concrete waffle slab. 
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According to original construction documents, all columns and walls are doweled into 

shallow spread footings. 

The 1990 expansion also sits on shallow spread footings. The framing consists of steel 

columns and beams, 3-1/2-inch normal weight concrete over 2-inch formed-steel metal 

decking, and reinforced concrete walls. The columns are attached to the spread footings 

via four 1-inch-diameter anchor bolts. Reinforced 12-inch concrete retaining walls are 

doweled into shallow spread footings. The lower floor is composed of a 5-inch thick 

concrete slab on grade. The roof structure is composed of 1 1/2-inch metal decking over 

steel beams. No additional lateral force resisting elements were constructed in 1990.  To 

resist lateral forces, the 1990 expansion relies on the 8-inch, 10-inch and 12-inch 

reinforced concrete exterior walls, the 8-inch and 10-inch-thick walls of the south 

stairwell, and the 20-inch by 7-foot exterior columns of the original building.  

4.1.1.2 Nonstructural Systems Description 

The exterior of the original building constructed in 1970 consists of reinforced concrete 

walls, precast sills, and glazing. To the best of our knowledge, the glazing is neither 

laminated annealed nor laminated heat-strengthened safety glass. Furthermore, the 

glazing attachment to concrete does not allow for relative displacement. Precast concrete 

fascia is used along the entire exterior of the roofline. The acoustical ceilings are dropped 

and suspended from the waffle slab system.  

The exterior of the 1990 expansion area of the main building consists of reinforced 

concrete walls, precast spandrels, and glazing. To the best of our knowledge, the glazing 

is neither laminated annealed nor laminated heat-strengthened safety glass. There is a 

large circular skylight in the 1990 expansion area of the south side of the building that 

creates a light-well through the second floor.  

Large book stacks, shelving units, and storage racks over 4 feet 6 inches in height can be 

found throughout the building. The building also contains a coffee shop with 

miscellaneous equipment on the lower level. There are several refrigerators, vending 

machines, wall-mounted televisions, and display cabinets found throughout the 

building.  

Photographs of the interiors and the exteriors of the building are included in 

Appendix D. 

4.1.2 Building Type 

By ASCE 31 definitions, the main building was evaluated as a C2-type building: 

Concrete Shear Walls with Stiff Diaphragms. The floor and roof framing of this building 

type consists of cast-in-place concrete slabs, concrete beams, one-way joists, two-way 

waffle joists, or flat slabs. Floors are supported on concrete columns or bearing walls. 

Lateral forces are resisted by cast-in-place concrete shear walls. In older construction, 

shear walls are lightly reinforced but often extend throughout the building. In more 

recent construction, shear walls occur in isolated locations and are more heavily 
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reinforced with boundary elements and closely spaced ties to provide ductile 

performance. The diaphragms consist of concrete slabs and are stiff relative to the walls. 

Foundations consist of concrete spread footings, mat foundations, or deep foundations. 

4.1.3 List of Assumptions 

The following assumptions were made regarding the seismic performance of the Library 

building. The assumptions are made because of a lack of information provided by 

structural documentation and to outline standard practice of evaluating lateral force-

resisting systems. 

• Concrete strength is f’c = 4,000 psi and 3,000 psi, depending on the component. 

• Normal weight reinforced concrete weighs 150 pcf 

• Rebar strength fy = 60ksi 

 
4.1.4 Findings 

The library building has been evaluated for a Life Safety performance objective for the 

Design Earthquake as defined in ASCE 31-03 Seismic Evaluation of Existing Buildings. 

Based on the procedures of ASCE 31, the following deficiencies in the building’s lateral-

force-resisting system and nonstructural components were identified. 

4.1.4.1 General Basic and Supplemental Structural Checklists (3.7.9 and 3.7.9S): 

• A Weak Story occurs at the second floor because there is a significant reduction in 

the number of lateral load resisting elements and the capacity of those elements, 

from the main level to the second level directly above. 

• A Soft Story occurs at the second floor because the stiffness of the lateral-force-

resisting system of the main level is 70 percent more than the stiffness of the second 

story. Because of large openings and irregularities, the diaphragm is unable to 

redistribute seismic inertial forces to shearwalls throughout the building. 

• At the main floor, the estimated distance between the story center of mass and the 

story center of rigidity is approximately 35 feet, and twenty percent of the building 

width in the north-south direction is approximately 33 feet. Thus, the building may 

have inherent torsional issues. 

• For loading in the east-west direction and using the ASCE 31 Tier 1 evaluation 

procedure, the shear stress in the concrete shear walls on the second floor exceeds 

allowable limits. 

• Based on the original construction drawings, the ratio of the horizontal reinforcing 

steel area to gross area of concrete for the shear walls is less than the recommended 

0.0025. 

• The 24-inch by 24-inch reinforced columns spanning from top to bottom of the 

building structure have insufficient shear reinforcement to develop the maximum 
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probable moment capacity (Mpr). The computed capacity of the existing (E) column 

is only 54 percent of the maximum shear demand of 92 kips. 

4.1.4.2 Basic and Intermediate Non$Structural Component Checklists (3.9.1 and 3.9.2): 

Inadequately attached non-structural elements can cause significant damage in the 

building, resulting in very expensive repairs and rendering it inoperable for an extended 

period of time after the earthquake. In addition, falling contents are often harmful to the 

building occupants during an earthquake, with the young and elderly being particularly 

vulnerable to casualty and sometimes fatality. 

• The stairs do not appear to have slip connections to accommodate differential story 

drift. This may cause an unintended load path for seismic demands. 

• The precast concrete fascia panels on the exterior of the roof of the original building 

are anchored at 7 feet 6 inches on center. The precast concrete fascia panels on the 

exterior of the 1990 expansion part of the building are anchored where the steel 

framing meets the concrete panels at roughly 8 feet on center. It is unclear from the 

plans how the relocated window/wall system on the north side of the building is 

attached to the main structure. Further investigation would be required to verify 

adequate anchorage. 

• Tall contents in the building consist of unbraced book stacks, shelving units, file 

cabinets, lockers, and other miscellaneous furniture with a height-to-width or a 

height-to-depth ratio greater than 3-to-1 on all levels of the Library. These can pose a 

toppling hazard during an earthquake. 

• There appears to be inadequate lateral bracing of the fire suppression system, 

including both sprinkler heads and piping, along with areas where the impact of 

sprinkler pipes with other unbraced nonstructural elements could result in 

unreliable performance. Inadequately braced fire sprinkler piping has performed 

poorly in past earthquakes, rendering systems unusable when most needed. 

• Gas piping throughout the building does not appear to have flexible couplings, 

which could lead to a pipe fracture in an earthquake. This can cause a fire hazard 

during a seismic event, often causing more damage to the building and its contents 

than from structural damage alone. 

• Anchorage supports on many of the pumps in the mechanical room show signs of 

corrosion. There is also surface corrosion on steel pipes in the mechanical room area 

of the building. 

• The hot water heater in the mechanical room is not braced for lateral support. 

• Piping from the hot water heater to the floor above does not have flexible couplings.  
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• There appears to be no lateral bracing of the integrated suspended ceiling system in 

many areas throughout the Library. 

• The light fixtures in the suspended grid ceiling are not supported independently of 

the ceiling suspension system. 

• There are several pieces of equipment weighing over 20 pounds attached to ceilings 

or walls that are not laterally braced.  

• Glass from original building does not appear to be safety glass except in panes over 

five feet in dimension. Safety glass is required at egress areas.  In addition, the 

connection of glass to structure does not allow for the differential displacements 

expected. 

 

4.1.5 Recommendations 

Because of the deficiencies described above, the library building does not meet the Life 

Safety performance objective of an ASCE 31 Tier 1 seismic evaluation. To achieve a Life 

Safety performance level for this building, the following strengthening scheme is 

proposed. Before any structural upgrades are performed, a complete Tier 2 seismic 

evaluation of the structure is required.  See the Proposed Renovation Drawings in 

Appendix E. 

4.1.5.1 Structural 

• Provide new concrete shearwalls from the ground to the roof level. 

• Provide new concrete foundations with micro-piles to support the new concrete 

shearwalls and allow them to resist the lateral seismic loads. 

• Provide new collector elements throughout the elevated floors and roof to help 

distribute the seismic demands to the new concrete shearwalls. 

• Improve connectivity of the existing concrete slabs to the existing concrete walls and 

piers. 

• Reinforce the connections of the existing steel beams to the existing concrete piers at 

the second level. 

• Strengthen the connectivity of the existing composite metal deck and metal roof deck 

to the existing concrete slabs and walls. 

• Reinforce the concrete diaphragm around the stair opening in the slab on the second 

level. 
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4.1.5.2 Nonstructural 

• Provide slip connections in stairs spanning between floors to prevent damage during 

the design-level earthquake.  

• Further analysis should be conducted on the precast concrete panels along the 

exterior of the roof level to ensure that the anchorage scheme meets current seismic 

code. If it is determined that the anchors are insufficient, additional anchors should 

be installed to ensure that panels do not break free from building during the design-

level earthquake. 

• Tall narrow contents in the building, including book stacks, storage shelving, and 

equipment over 4 feet in height and with a height-to-depth or height-to-width ratio 

greater than 3-to-1, should be anchored to the floor slab or adjacent structural walls.  

Existing book stacks do not appear to have brackets to allow anchorage to the 

structure.  The existing stacks will require a retrofit or new book stacks with anchor 

points will be needed. 

• Provide lateral bracing and flexible couplings for all fluid, gas, and fire suppression 

piping.  

• Brace fire suppression piping per NFPA-13. 

• Remove corrosion on nonstructural elements. Protect nonstructural elements from 

future corrosion. 

• The hot water heater in the mechanical room should be braced to the wall or 

anchored to the floor. 

• The ladder in the mechanical room should be braced, anchored to the floor, or stored 

somewhere where it does not present a potential falling hazard while not in use. 

• Provide lateral bracing for the suspended ceiling system throughout the entire 

building.  

• Provide lateral bracing for the light fixtures in the suspended ceiling system 

independent of the ceiling system bracing. 

• Brace equipment weighing over 20 pounds that is attached to ceilings, walls, or other 

supports four feet above the floor level. 

• Provide safety glass where required. Replace window systems to allow for 

differential displacements. 

4.2 Auditorium Building 
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4.2.1 General Description 

The Auditorium was constructed in 1990 as part of the City of Salem Central Library 

Expansion project. The total area of the circular structure is 5,020 square feet. Typical 

exterior walls are 8-inch-thick cast-in-place reinforced concrete. The main level is on 

grade and the roof is at a maximum height of 20 feet above grade. The interior of the 

Auditorium is open, with very few partition walls. 

4.2.1.1 Structural System Description 

The 8-inch-thick exterior walls make up the lateral-force-resisting system of this 

building. The roof framing consists of 1 1/2-inch metal deck over steel open web joist 

and steel beams. The non-composite metal deck roof system is flexible compared to the 

walls. There are four tube steel columns supporting the roof system. The main floor is 

slab on grade. The structural elements sit on shallow foundations and, according to 

original construction documents, all columns and walls are doweled into the spread 

footings.  

The northwest portion of the Auditorium is attached to the Library. The Auditorium 

structural wall sits over the top of a 12-inch subgrade wall. This concrete wall supports a 

small area of the Library roof that is located above the second floor level and below the 

main roof. The Auditorium roof structure consists of 1 1/2-inch metal roof deck over 

steel open-web joists and steel beams. 

4.2.1.2 Nonstructural Systems Description 

There is no cladding or veneer on the structure. The interior ceiling has many pieces of 

suspended equipment along with acoustical panels. There is a suspended projection 

screen over the main stage area. The interior walls are gypsum board over metal studs. 

The HVAC ducting is suspended from the roof joists.  

4.2.2 Building Type 

The Auditorium was evaluated as a Type C2A building: Concrete Shear Walls with 

Flexible Diaphragms. These buildings are similar to C2 buildings, except that the 

diaphragms consist of wood sheathing on wood framing or metal deck on steel framing, 

Lateral forces are resisted by cast-in-place concrete shear walls. In general, shear walls in 

older construction are lightly reinforced but often extend throughout the building. For 

more recent construction however, shear walls occur in isolated locations, are more 

heavily reinforced with boundary elements and closely spaced ties to provide ductile 

performance. The diaphragms consist of wood sheathing or metal deck, have large 

aspect ratios and are flexible relative to the walls. Foundations consist of concrete spread 

footings or deep foundations. 

4.2.3 List of Assumptions 

The following assumptions were made regarding the seismic performance of the 

Auditorium. The assumptions are made because of a lack of information provided by 

structural documentation and to outline standard practice of evaluating lateral-force-

resisting systems. 
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• The Library structure and the Auditorium are not seismically connected and act as 

separate structural systems.  

• Interior partition walls do not contribute to the lateral-force-resisting system. 

• Structural walls consist of the following. 

� Concrete strength of f’c = 3,000 psi 

• Normal-weight concrete weighing 150 pcf 

� Reinforcing steel strength of fy = 60 ksi 

4.2.4 Findings 

The Auditorium has been evaluated for a Life Safety performance objective for the 

design earthquake as defined in ASCE 31-03 Seismic Evaluation of Existing Buildings. 

Based on the procedures of ASCE 31, the following deficiencies in the building’s lateral 

force resisting system and non-structural components were identified. 

4.2.4.1 General Basic and Supplemental Structural Checklists (3.7.16 and 3.7.16S) 

• The Library building and the Auditorium from the 1990 expansion project do not 

have adequate seismic joints and could result in building pounding during an 

earthquake. Building pounding can result in highly adverse seismic behavior in one 

or both building components.  

• To prevent pounding, the needed clear distance is 10 inches, which is equivalent to a 

setback of two percent of the potential contact height of each building. 

• Based on the original construction drawings, the ratio of the horizontal reinforcing 

steel area to gross area of concrete is less than the recommended 0.0025 for the 8-

inch-thick reinforced concrete shearwalls. 

• The roof diaphragm is inadequately attached to the exterior walls. The original 

construction drawings show the roof deck attaches to the exterior 8-inch concrete 

walls with a single 5/8-inch diameter by 5-inch wedge anchor at 48 inches on center. 

These anchors are no longer deemed appropriate for use in seismic conditions 

because of their unreliable performance. However, to evaluate the demand-to-

capacity ratio of this attachment, anchor capacity was computed using a comparable 

5/8-inch diameter, Hilti Kwik-Bolt II anchor with a 4-inch embedment depth. The 

computed demand is nearly 1.5 times the capacity of the anchor as computed 

according to the approved seismic performance report (ER-4627).  

• The stirrups in the coupling beams, overhead of the primary means of egress for the 

Auditorium, are hooked with 90-degree bends according to the original construction 

drawings. Current practice forthe design of concrete coupling beams includes hooks 

of 135 degrees or more to develop reinforcing steel. 
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4.2.4.2 Basic, Intermediate and Supplemental Nonstructural Component Checklists 
 (3.9.1, 3.9.2 and 3.9.3) 

• There appears to be no lateral bracing for the suspended equipment or the 

suspended acoustical panels in the auditorium. 

• The suspended light fixtures in the auditorium appear to not be laterally braced. 

• The fire-suppression piping does not appear to have lateral bracing. 

4.2.5 Recommendations 

Because of the deficiencies described above, the Auditorium does not meet the Life 

Safety performance objective of ASCE 31. To achieve a Life Safety performance level, the 

following strengthening scheme is proposed. Before any structural upgrades are 

performed, a complete Tier 2 seismic evaluation of the structure is required. 

4.2.5.1 Structural 

• Reinforce the anchorage of the roof to the concrete walls. 

4.2.5.2 Nonstructural 

• Brace equipment weighing over 20 lbs that is attached to ceilings, walls, or other 

supports four feet above the floor level. 

• Brace fire suppression piping per NFPA-13. 

4.3 Parking Garage 

 
4.3.1 General Description 

The Parking Garage was constructed in 1990 as part of the City of Salem Central Library 

Expansion project. The total area of the structure is 90,384 square feet. The lower level is 

a sloping slab on grade, the middle level is sloping at 10.67 feet above the lower level 

and the upper level is sloping at 10.67 feet above the middle level to a maximum height 

of 32 feet above grade. The garage is an open design and as such does not have any 

mechanical exhaust systems. 

4.3.1.1 Structural System Description 

The Parking Garage sits on a shallow spread footing foundation. The garage has a 6-inch 

concrete slab on grade with #4 reinforcing steel at 12-inches on center each way, 

supported by a compacted gravel base. The elevated floor framing of the Parking Garage 

consists of 28-inch-deep pre-cast double-tee joists, which are supported by corbels at 

columns, beams and walls. The exterior gravity supports are 18-inch by 18-inch columns 

typically spaced at 24 feet on center The double-tees have a 3-inch topping slab with #4 

reinforcing steel at 12-inches on center each way that is doweled into spandrels beams, 

walls, and vertical concrete columns. The lateral force resisting system consists of 

reinforced concrete shearwalls: 10-inch-thick concrete walls are along the exterior of the 

building and a 12-inch-thick full height concrete shearwall runs down the center of the 
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building. According to original construction documents, all columns and walls are 

doweled into shallow spread footings. 

4.3.1.2 Nonstructural Systems Description 

The exterior cladding of the building is precast concrete panels.  

4.3.2 Building Type 

By ASCE 31 definitions, the parking garage was evaluated as a C2-type building: 

Concrete Shear Walls with Stiff Diaphragms. The floor and roof framing of this building 

type consists of cast-in-place concrete slabs, concrete beams, one-way joists, two-way 

waffle joists, or flat slabs. Floors are supported on concrete columns or bearing walls. 

Lateral forces are resisted by cast-in-place concrete shear walls. In older construction, 

shear walls are lightly reinforced but often extend throughout the building. In more 

recent construction, shear walls occur in isolated locations, are more heavily reinforced 

with boundary elements and closely spaced ties to provide ductile performance. The 

diaphragms consist of concrete slabs, and are stiff relative to the walls. Foundations 

consist of concrete spread footings, mat foundations, or deep foundations. 

4.3.3 List of Assumptions 

The following assumptions were made regarding the seismic performance of the 

Parking Garage. The assumptions are made because of a lack of information provided 

by structural documentation and to outline standard practice of evaluating lateral force 

resisting systems. 

• Concrete strength of f’c = 3,000 psi. 

• Normal-weight concrete weighing 150 pcf. 

• Reinforcing steel strength of fy = 60ksi. 

4.3.4 Findings 

The Parking Garage has been evaluated for a Life Safety performance objective for the 

design earthquake as defined in ASCE 31-03 Seismic Evaluation of Existing Buildings. 

Based on the procedures of ASCE 31, the following deficiencies in the building’s lateral-

force-resisting system and nonstructural components were identified. 

4.3.4.1 General Basic and Supplemental Structural Checklists (3.7.16 and 3.7.16S) 

• The garage does not pass the Weak Story evaluation. The strength of the lateral 

force-resisting system supporting the upper level is 49 percent less than the lateral-

force resisting system of the middle level. 

• A Soft Story occurs between the upper level and the middle level of the garage. In 

both the north-south and the east-west directions, the upper story has less than 

70 percent of the lateral-force-resisting system stiffness of the middle story. 

• The distance between the story center of mass and the story center of rigidity is 

greater than the recommended 20 percent. There could be substantial rotation of the 
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diaphragm that could lead to increased demands in the columns that were not 

designed to be part of the lateral-force-resisting system.  

• There is some minor cracking of the concrete on all areas of the building and around 

a few connections of the precast panels. The concrete is also deteriorating around 

some of the double-tee joist connections to exterior beams.  

• Collector elements are not provided at reentrant corners of the diaphragm. 

• The shear stress in the concrete shear walls, calculated using the Quick Check 

procedure, exceeds the permissible limit for all levels of the parking garage in the N-

S direction of loading. The demand-to-capacity ratios range from 1.1 to 3.5.   

Demand-to-capacity ratios in excess of 1.0 are considered deficient. 

• Secondary components do not have the shear capacity to develop their flexural 

strength. The 18- by 18-inch reinforced columns do not have enough shear 

reinforcement to develop the maximum probable moment, Mpr, or the capacity most 

likely achieved by the element. The shear demand is roughly twice the existing 

capacity. 

4.3.4.2 Basic, Intermediate and Supplemental Non$Structural Component Checklists 
 (3.9.1, 3.9.2 and 3.9.3) 

• Cladding components weighing more than 10 psfshall be anchored at a spacing 

equal to or less than four feet.  The precast concrete panels used on the exterior of the 

parking garage weigh more than 10 psf and are anchored at each end, or at an 

approximate 24-foot spacing. 

• Corrosion was observed on many connecting elements, and a few connections 

appeared to be damaged or compromised. 

• The connections of the precast concrete panel cladding to exterior columns do not 

have slotted connections, and therefore do not accommodate a story drift ratio of 

two percent. 

• There are some exterior cladding panels that have fewer than four connections for 

each wall panel. 

4.3.5 Recommendations 

Because of the deficiencies described above, the parking garage does not meet the Life 

Safety performance objective of ASCE 31. To achieve a Life Safety performance level, the 

following strengthening scheme is proposed. Before any structural upgrades are 

performed, a complete Tier 2 seismic evaluation of the structure is required.   See the 

Proposed Renovation Drawings in Appendix C. 

4.3.5.1 Structural 

• Add new reinforced concrete shearwalls. 
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• Add collector elements at elevated levels in order to get seismic load to the new and 

existing concrete shearwalls. 

• Reinforce the connections of precast concrete spandrel beams to the structure. 

4.3.5.2 Non$structural 

Further analysis should be conducted on the precast concrete panels along the exterior 

of the structure to ensure that the anchorage scheme meets current seismic code. If it is 

determined that the anchors are insufficient, additional anchors should be installed to 

ensure that panels do not break loose from the building during a design earthquake 

event. 

Provide slip connections in anchoring brackets for the precast panel cladding. 

5.0 SEISMIC UPGRADE OPINION OF PROBABLE CONSTRUCTION COST 

The estimated probable construction cost for the proposed upgrades are summarized as 

follows: 

Table 2 – Opinion of Probable Construction Cost 

Component Area $/SF Total 

Library Main Building 91,148 sf 57.31 $5,224,000 

Auditorium Building 5,020 sf 14.94 $75,000 

Parking Garage 90,384 sf 12.15 $1,098,000 

 

See Appendix B for a detailed cost analysis and important assumptions and exclusions 

related to this estimate. 
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Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

DIRECT CONSTRUCTION COST SUMMARY

Component Area $ / SF Total

01 | Library Main Building 91,148 sf 57.31 $5,224,000

02 | Auditorium Building 5,020 sf 14.94 $75,000

03 | Parking Garage 90,384 sf 12.15 $1,098,000

The above estimates are for direct construction cost only.  They do not include furnishings & equipment, architect and
engineer design fees, consultant fees, inspection and testing fees, plan check fees, state sales tax, hazardous material
testing and removal, financing costs, owners contingency nor any other normally associated project and development costs.

The above estimates assume a competitively bid project, with at least three qualified bidders in each of the major
sub-trades as well as the general contractors.

The above estimates assume a construction start date of: Winter 2016.  If the start of construction is delayed beyond the date
above, the estimates must be indexed at a rate of 3 to 4% per year compounded.

This is a probable cost estimate based on in-progress documentation provided by the architect.  The actual bid documents
will vary from this estimate due to document completion, detailing, specification, addendum, etc.. The estimator has no
control over the cost or availability of labor, equipment, materials, over market conditions or contractor's method of pricing,
contractor's construction logistics and scheduling.  This estimate is formulated on the estimators professional judgment and
experience. The estimate makes no warranty, expressed or implied, that the quantities, bids or the negotiated cost of the work
will not vary from the estimators opinion of probable construction cost.

The above costs are rounded to the nearest 1,000.

The estimate makes an attempt to identify other systems scope of work to support the structural seismic work.  A formal
study is recommended to evaluate impacts to architectural, electrical and mechanical systems. Impacts to code requirements,
existing pathways, etc..  Cost identified may not necessarily or adequately cover the required work to support this structural 
scope of work.

Executive Summary - Page 1
Appendix B - Page B-1



Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

Alternates Quantity Unit Cost / Unit Cost Sub-totals Comments

01 | Library Main Building

Demolition
sawcut slab on grade 256 lf $10.00 $2,560
remove slab on grade 768 sf 5.00 3,840
remove windows 10,000 sf 6.00 60,000
temp shore / barricades / protect / cleanup 91,148 sf 2.00 182,296 allowance

misc. support / cut / patch 16 sum 3,500.00 56,000 allowance

haul & disposal 1 sum 16,600.00 16,600
Sub-total 91,148 sf 3.52 /sf $321,296

Earthwork
excavate for footing, neat cut 90 cy $150.00 $13,500 by hand

haul & disposal 90 cy 50.00 4,500
Sub-total 91,148 sf 0.20 /sf $18,000

Piling
mobilization / building access 1 sum $10,000.00 $10,000
100 ton micro piles 88 ea 4,000.00 352,000 premium for in bldg. work

Sub-total 91,148 sf 3.97 /sf $362,000

Concrete work
formwork

footings sf $0.00 $0 NIC - assume earth form

walls 6,912 sf 12.50 86,400
r/s

footings 11,750 lbs 0.95 11,163
walls 39,250 lbs 0.95 37,288

drill / dowel / core
dowel @ sog 192 ea 25.00 4,800
dowel to exist footings 8 lctns 2,000.00 16,000
core elevated slab for shear wall steel 8 lctns 5,000.00 40,000 allowance

dowel shear wall to roof slab 4 lctns 2,000.00 8,000 allowance

redi-mix
4000 psi 251 cy 105.00 26,355

place
footings 94 cy 25.00 2,350
walls 157 cy 105.00 16,485
pump / transport concrete 251 cy 75.00 18,825

finish
footing / slab finish 768 sf 1.00 768
wall - break ties / patch 6,912 sf 2.25 15,552
misc. 1 sum 25,000.00 25,000
Sub-total 91,148 sf 3.39 /sf $308,986

Steel
new collector elements 1,345 lf 125.00 168,125 bolt to underside of waffle slab

rigging 1 sum 30,000.00 30,000
reinforce connection conc. piers to slab 44 ea 850.00 37,400
reinforce cnnctn composite deck to wall 64 lf 100.00 6,400 main floor, verify qty

reinforce cnnctn stl beam to conc. clmn 12 ea 750.00 9,000 2nd flr

reinforce cnnctn composite deck to waffle 167 lf 100.00 16,700 2nd flr

reinforce diaphragm @ opening 128 lf 100.00 12,800 2nd flr

reinforce precast cladding cnnctns 214 lf 75.00 16,050 2nd flr, verify qty

reinforce precast beam spandrel attach. 555 lf 100.00 55,500 roof, verify qty

reinforce precast cladding cnnctns 214 lf 85.00 18,190 roof, verify qty

Sub-total 91,148 sf 4.06 /sf $370,165

Estimate - Page 2
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Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

Alternates Quantity Unit Cost / Unit Cost Sub-totals Comments

01 | Library Main Building - Continued

Architectural Finishes
remove / repair to support structural 91,148 sf 10.00 911,480 allowance

roof / cut / repair 30,450 sf 2.50 76,125 allowance

new windows 10,000 sf 58.00 580,000
Sub-total 91,148 sf 17.20 /sf $1,567,605

Mechanical / Electrical
remove / repair to support structural 91,148 sf 5.00 455,740 allowance

Sub-total 91,148 sf 5.00 /sf $455,740

Non-structural - Allowances A feasibility study is

slip connections @ stairs 6 flght 10,000.00 $60,000 recommended to evaluate 

connections in anchoring precast panels 860 lf 85.00 73,100 / investigate actual rqrmnts.

anchor tall narrow contents 91,148 sf 0.00 0 NIC - shelving not bracable

lateral bracing and flexible couplings 91,148 sf 0.15 13,672
ductwork bracing 91,148 sf 0.20 18,230
pipework bracing 91,148 sf 0.75 68,361
hvac equipment 91,148 sf 0.35 31,902
remove corrosion on nonstructural elements 91,148 sf 0.20 18,230
ceiling lateral bracing 91,148 sf 0.15 13,672
light fixture bracing 91,148 sf 0.15 13,672
misc. clg patch / repair for above work 91,148 sf 0.30 27,344

Sub-total 91,148 sf 3.71 /sf $338,183

SUB-TOTAL 01 | Library Main Building 3,741,975 $3,741,975

Estimating Contingency 15.00% 561,296
Index To Construction Start Winter 2016 7.12% 306,393 @ ± 4% per year

General Conditions / Insurance / Bond 9.50% 437,918 per BergerAbam

General Contractor OH & Profit 3.50% 176,665 1,482,273 per BergerAbam 39.61%

TOTAL DIRECT CONSTRUCTION COST
01 | Library Main Building 91,148 sf $57.32 /sf $5,224,248

02 | Auditorium Building

Seismic Work
reinforce precast cladding cnnctns 240 lf 75.00 18,000 roof, verify qty

arch. finishes patch / repair 240 lf 35.00 8,400 allowance

remove & replace windows 200 sf 64.90 12,980
Sub-total 5,020 sf 7.84 /sf $39,380

Non-structural - Allowances
lateral bracing and flexible couplings 5,020 sf 0.20 1,004
ductwork bracing 5,020 sf 0.30 1,506
pipework bracing 5,020 sf 0.85 4,267
hvac equipment 5,020 sf 0.45 2,259
remove corrosion on nonstructural elements 5,020 sf 0.25 1,255
ceiling lateral bracing 5,020 sf 0.20 1,004
light fixture bracing 5,020 sf 0.20 1,004
misc. clg patch / repair for above work 5,020 sf 0.45 2,259

Sub-total 5,020 sf 2.90 /sf $14,558

Estimate - Page 3
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Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

Alternates Quantity Unit Cost / Unit Cost Sub-totals Comments

SUB-TOTAL 02 | Auditorium Building 53,938 $53,938

Estimating Contingency 15.00% 8,091
Index To Construction Start Winter 2016 7.12% 4,416 @ ± 4% per year

General Conditions / Insurance / Bond 9.50% 6,312 per BergerAbam

General Contractor OH & Profit 3.50% 2,547 21,366 per BergerAbam 39.61%

TOTAL DIRECT CONSTRUCTION COST
02 | Auditorium Building 5,020 sf $15.00 /sf $75,304

Estimate - Page 4
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Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

Alternates Quantity Unit Cost / Unit Cost Sub-totals Comments

03 | Parking Garage

Demolition
sawcut slab on grade 264 lf $6.00 $1,584
remove slab on grade 800 sf 3.00 2,400
temp shore / barricades 1 sum 25,000.00 25,000
misc. support / cut / patch 14 sum 1,500.00 21,000 allowance

haul & disposal 1 sum 7,497.60 7,498
Sub-total 90,384 sf 0.64 /sf $57,482

Earthwork
excavate for footing, neat cut 94 cy $50.00 $4,700
haul & disposal 94 cy 12.00 1,128

Sub-total 90,384 sf 0.06 /sf $5,828

Piling
mobilization 1 sum $3,500.00 $3,500
100 ton micro piles 96 ea 3,000.00 288,000

Sub-total 90,384 sf 3.23 /sf $291,500

Concrete work
formwork

footings sf $0.00 $0 NIC - assume earth form

walls 4,704 sf 10.00 47,040
collector beam 2,240 sf 11.50 25,760
spandrel beam 830 sf 11.50 9,545

r/s
footings 11,750 lbs 0.95 11,163
walls 26,750 lbs 0.95 25,413
collector beam 10,000 lbs 0.95 9,500
spandrel beam 3,000 lbs 0.95 2,850

drill / dowel / core
dowel @ sog 198 ea 25.00 4,950
core elevated slab for shear wall steel 4 lctns 5,000.00 20,000 allowance

dowel shear wall to roof slab 4 lctns 2,000.00 8,000 allowance

dowel collector beam 280 lf 50.00 14,000 allowance

dowel spandrel beam / connections 160 lf 75.00 12,000 allowance

redi-mix
4000 psi 290 cy 105.00 30,450

place
footings 98 cy 25.00 2,450
walls 107 cy 90.00 9,630
collector beam 66 cy 115.00 7,590
spandrel beam 19 cy 115.00 2,185
pump / transport concrete 290 cy 30.00 8,700

finish
footing / slab finish 800 sf 0.65 520
wall - break ties / patch 4,704 sf 2.25 10,584
misc. 1 sum 5,000.00 5,000
Sub-total 90,384 sf 2.96 /sf $267,330

Non-structural
connections in anchoring precast panels 1,644 lf 100.00 $164,400 allowance

Sub-total 90,384 sf 1.82 /sf $164,400

Estimate - Page 5
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Salem Central Public Library Architectural Cost Consultants, LLC Estimate Date: R27-Jab-14

Seismic Upgrade Evaluation Report Stanley J. Pszczolkowski, AIA Document Date: 20-Dec-13

City of Salem, Oregon 8060 SW Pfaffle Street, Suite 110 Print Date: 27-Jan-14

BergerABAM Tigard, Oregon 97223-8489 Print Time: 1:16 PM

Evaluation Report Probable Cost Estimate - 1.2 Phone  (503) 718-0075   Fax  (503) 718-0077  www.archcost.com Constr. Start: Winter 2016

Alternates Quantity Unit Cost / Unit Cost Sub-totals Comments

SUB-TOTAL 03 | Parking Garage 786,540 $786,540

Estimating Contingency 15.00% 117,981
Index To Construction Start Winter 2016 7.12% 64,402 @ ± 4% per year

General Conditions / Insurance / Bond 9.50% 92,048 per BergerAbam

General Contractor OH & Profit 3.50% 37,134 311,565 per BergerAbam 39.61%

TOTAL DIRECT CONSTRUCTION COST
03 | Parking Garage 90,384 sf $12.15 /sf $1,098,105

Estimate - Page 6
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Photo 1 � West Wall of Building 

 

 

Photo 2 � West Wall of Building, Mezzanine Level Children’s Reading Area 
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Photo 3 � West Wall of Main Building, Mezzanine Level Children’s Reading Area 

 

 

Photo 4 � Southwest Corner of Main Building 
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Photo 5 � South Wall of Main Building 

 

 

Photo 6 � South Entrance to Main Building 
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Photo 7 � Intersection of Main Building and Auditorium at South Side of Main Building 

 

  

Photo 8 � Northwest Corner of Building 
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Photo 9 � North Side of Building 

 

 

Photo 10 � North Side of Building 
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Photo 11 � North Side of Building 

 

 

Photo 12 � Northeast Corner of Building 
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Photo 13 � East Side of Building 

 

 

Photo 14 � East Side of Building 
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Photo 15 � East Side of Building 

 

 

Photo 16 � East Side of Building – Shows Intersection of Auditorium with Main Building 
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Photo 17 � East Side of Building – Auditorium Exterior Walls 

 

 

Photo 18 � Southeast Side of Building 
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Photo 19 � Southeast Side of Building 

 

 

Photo 20 � West Side of Auditorium 
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Photo 21 � Intersection of Auditorium and Main Building at Roof Level 

 

 

Photo 22 � Auditorium Roof Looking Southeast from Main Building Roof 
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Photo 23 � Interior of Main Library Building 

 

 

Photo 24 � Shows Inadequately Braced Book Stacks 
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Photo 25 – Inadequately Braced Book Stacks 

 

Photo 26 � View of the Main Level from the Second Story 
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Photo 27 � View of the Main Level from the Second Story 

 

 

Photo 28 � Inadequately Braced Shelves 
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Photo 29 � Unbraced Suspended Ceiling System and Piping 

 

 

Photo 30 – Inadequately Braced Light Fixtures in Suspended Grid Ceilings 
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Photo 31 � Inadequately Braced Suspended Equipment 

 

 

 

Photo 32 – Inadequately Braced Suspended Equipment 
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Photo 33 � Inadequately Braced Suspended Piping Systems 

 

 

Photo 34 � Inadequately Braced Shelves  
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Photo 35 � Inadequately Braced Shelves 

 

 

Photo 36 – Inadequately Braced Shelves 
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Photo 37 � Inadequately Braced Lockers 

 

 

Photo 38 – Inadequately Braced Shelves 
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Photo 39 – Inadequately Braced Ladder 

 

 

Photo 40 � Inadequately Braced Mechanical Equipment 
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Photo 41 � Inadequately Braced Mechanical Equipment 

 

 

Photo 42 � Inadequately Braced Mechanical Equipment 
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Photo 43 � Inadequately Braced Mechanical Equipment 

 

 

Photo 44 � Inadequately Braced Mechanical Equipment 
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Photo 45 � Inadequately Braced Suspended Mechanical Equipment 

 

 

Photo 46 � Inadequately Braced Suspended Mechanical Equipment 
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Photo 47 � Inadequately Braced Mechanical Equipment 

 

 

Photo 48 � Inadequately Braced Suspended Mechanical Equipment 
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Photo 49 � Inadequately Braced Suspended Mechanical Equipment 

 

 

Photo 50 � Inadequately Braced Cabinets 
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Photo 51 � Adequately Braced Water Main Line 

 

 

Photo 52 � Inadequately Braced Shelves 
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Photo 53 � Interior of Auditorium 
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Photo 54 � Upper Level Looking West 

 

 
Photo 55 � Upper Level Looking West 
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Photo 56 � North Side of Parking Garage 

 

 

Photo 57 � North Side of Parking Garage (SE Corner) 
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Photo 58 � East Side of Parking Garage (SE Corner) 

 

 

Photo 59 � Parking Garage Looking North (NE Corner) 



PARKING GARAGE PHOTOS 
 
 

City of Salem   BergerABAM, A14.0170 

Salem Central Public Library Evaluation Report  14 February 2014 

Salem, Oregon Appendix D Page D-31 of D-39 

 

Photo 60 � Southwest Corner of Parking  

 

 

Photo 61 � West Side of Parking Garage  
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Photo 62 � West Side of Parking Garage  

 

 

Photo 63 � North Side of Parking Garage 
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Photo 64 � Northwest corner of Parking Garage 

 

 

Photo 65 � Northwest corner of Parking Garage 
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Photo 66 � Interior of Parking Garage 

 

 

Photo 67 � Interior of Parking Garage 
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Photo 68 � Interior of Parking Garage 

 

 

Photo 69 � Interior of Parking Garage 
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Photo 70 � Interior of Parking Garage 

 

 

 

Photo 71 � Interior of Parking Garage 
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Photo 72 � Interior of Parking Garage 

 

 

Photo 73 � Interior of Parking Garage 



PARKING GARAGE PHOTOS 
 
 

City of Salem   BergerABAM, A14.0170 

Salem Central Public Library Evaluation Report  14 February 2014 

Salem, Oregon Appendix D Page D-38 of D-39 

 

Photo 74 � Interior of Parking Garage 

 

 

Photo 75 � Interior of Parking Garage 
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Photo 76 � Interior of Parking Garage 
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Salem Central Public Library ASCE 31-03 Seismic Evaluation Checklists:  MAIN BUILDING 

3.7.9    Basic Structural Checklist for Building Type C2:  Concrete Shear Walls with Stiff Diaphragms 

3.7.9S Supplemental Structural Checklist for Building Type C2:  Concrete Shear Walls with Stiff 

Diaphragms 

3.8  Geologic Site Hazards and Foundations Checklist 

3.9.1  Basic Nonstructural Component Checklist 

3.9.2  Intermediate Nonstructural Component Checklist 





























































































































Parking Garage Screening Phase (Tier 1) A14.0170.00 

ASCE 31-03 Seismic Evaluation of Existing Buildings  

COMMENTS:  

   MASS:  There shall be no change in effective mass more than 50 percent from one story to 

the next for Life Safety and Immediate Occupancy.  Light roofs, penthouses, and mezzanines 

need not be considered.  (Tier 2: Sec. 4.3.2.5) 

COMMENTS:  

   TORSION:  The estimated distance between the story center of mass and the story center of 

rigidity shall be less than 20 percent of the building width in either plan dimension for Life 

Safety and Immediate Occupancy.  (Tier 2: Sec. 4.3.2.6) 

COMMENTS: The distance between the story center of mass and the story center of rigidity 

is greater than the recommended 20%.  There could be substantial rotation of the diaphragm 

which would lead to increased demands in the columns which were not designed to be part of 

the lateral-force-resisting system.   

   DETERIORATION OF CONCRETE:  There shall be no visible deterioration of concrete or 

reinforcing steel in any of the vertical- or lateral-force-resisting elements.  (Tier 2: 

Sec. 4.3.3.4) 

COMMENTS: There is some minor cracking of the concrete on all areas of the building and 

around a few connections of the pre-cast panels. The concrete is also deteriorating around 

some of the double-tee joist connections to exterior beams.  

   POST-TENSIONING ANCHORS:  There shall be no evidence of corrosion or spalling in the 

vicinity of post-tensioning or end fittings. Coil anchors shall not have been used.  (Tier 2: 

Sec. 4.3.3.5) 

COMMENTS:   

   CONCRETE WALL CRACKS: All Existing diagonal cracks in wall elements shall be less 

than 1/8 inch for Life Safety and 1/16 inch for Immediate Occupancy, shall not be 

concentrated in one location, and shall not form an X pattern.  (Tier 2: Sec. 4.3.3.9) 

COMMENTS:  

 

C NC  N/A  Lateral-Force-Resisting System 

   COMPLETE FRAMES: Steel or concrete frames classified as secondary components shall 

form a complete vertical-load-carrying system.  (Tier 2: Sec. 4.4.1.6.1) 

COMMENTS:  

   REDUNDANCY:  The number of lines of moment frames in each principal direction shall be 

greater than or equal to 2 for Life Safety and Immediate Occupancy.  (Tier 2: Sec. 4.4.2.1.1) 

COMMENTS:  

 


























































