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Project Summary Information

Included NeEIUETE Previous Seismic
Building | Building ) Year | Building | Retrofits . e

in . exx , Retrofit Y/N*** (Year
Part Part Name .. | Built | Type Included in :

Retrofit e | IFYES)

Scope Y/N

A Classrooms | No 1950
B Gymnasium | No 1950
C Classrooms | Yes 1950 | W2 Y N
D Classrooms | Yes 1950 | W2 Y N
E Cafeteria Yes 1950
F Classrooms | Yes 1950
G Boiler Room | Yes 1950

*** Entries required ONLY for building parts included in proposed seismic retrofit

Nonstructural deficiencies posing life safety risk MUST be included in the scope of work
and budget.

Seismic fragility inputs for existing buildings with previous seismic retrofits MUST be
adjusted to reflect previous seismic retrofit measures completed for a building part.

Total Retrofit Cost $2,378,365
Retrofit Square Feet 17,550
Retrofit Cost per

Square Foot $135.52

Is the campus within a tsunami, FEMA flood zone, landslide/slope
instability, liquefaction potential or other high hazard area? If so,
provide documentation.

Yes, see Appendix B
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1.0 Executive Summary

The Lane Education Service District is located in Eugene, Oregon in Lane County. The
District operates 1 school located within the community including the property of interest,
Westmoreland Elementary School located in the city of Eugene, Oregon. The District has
retained ZCS Engineering and Architecture (ZCS) to perform a seismic evaluation of
Westmoreland Elementary School that provides the District with an objective, comprehensive
analysis of the condition of the building’s seismic resisting systems. The purpose of the
evaluation is to determine the seismic lateral resisting system deficiencies when compared to
buildings designed using modern building codes. This evaluation was performed in
accordance with the American Society of Civil Engineers “Seismic Rehabilitation of Existing
Buildings ASCE/SEI 41-17".

Westmoreland Elementary School is located at 1717 City View Street in Eugene, Oregon (See
Sheet G0.0 — Vicinity Map). ZCS was tasked with evaluating the lateral force resisting systems
of the structures located on the site. The structures evaluated as part of this report include
several classroom buildings. All the structures included in the scope of this seismic evaluation
report are constructed of straight sheathed shear walls supporting straight sheathed
diaphragms. Additionally, the buildings included in the scope of this evaluation have masonry
veneers around the exterior walls. The total building area included in this evaluation is
approximately 18,250 square feet.

The evaluation of the facility indicates, rehabilitation of existing lateral system components is
necessary to meet the following requirements as outlined in ASCE 41-17:

» School buildings, other than areas which may be used as emergency shelters, shall be
categorized as Risk Category Ill and evaluated to meet the Limited Safety structural
performance and Hazards Reduced nonstructural performance level for BSE-2E
loading.

» School areas that may be used as emergency shelters shall be categorized as Risk
Category IV and evaluated to meet:

0 The Life Safety structural performance and Hazards Reduced nonstructural
performance level for BSE-2E level, AND

o The Immediate Occupancy structural performance and Position Retention
nonstructural performance level for BSE-1E level.

See section 3.2 for performance level definitions.
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The following is a brief list of structural deficiencies encountered:

* No continuous load path exists between roof diaphragm and foundation elements
» Straight sheathed shear walls are not adequate to resist in-plane forces

» Sill plates are not adequately anchored to foundation elements

» Straight sheathed diaphragms exceed maximum allowable spans

» Shear walls do not meet the required aspect ratios

Recommendations mitigating the known deficiencies determined by our analysis are outlined in
section 4.0 of this report. In addition to the rehabilitation recommendations, we prepared
schematic seismic retrofit drawings to convey the intent of the rehabilitation effort. These
drawings are included in Appendix E.

To help the District understand the magnitude of the rehabilitation effort and secure funding
sources for the seismic system rehabilitation of the building, a preliminary construction cost
estimate was developed. With the assistance of a seismic retrofit contractor a total
construction cost of $2,378,365 including all soft costs associated with
architecture/engineering, permitting, and District Project Management was developed. Refer to
section 5.0 of the report body.

In addition to the construction cost estimation efforts we performed a “Benefit Cost Analysis”
using the tool provided by the State of Oregon Infrastructure Finance Authority. The building
has a benefit cost score of 0.301. Refer to Appendix D for BCA worksheets.

The cafeteria and school buildings are of significant importance to the community, as well as
neighboring communities in Lane County. During a seismic event, the cafeteria is large enough
to serve as an emergency shelter for both the school and the surrounding neighborhood. The
current lateral force resisting system does not meet the current prescribed seismic
requirements and may not be suitable for use as a shelter after a seismic event. In addition to
the emergency shelter, Lane School educates disadvantaged students from around Lane
County that are require additional social, emotional, and/or behavioral support. Because of the
wide area of service, many different communities in Lane County will benefit from seismic
upgrades to this site. The structural and nonstructural deficiencies present in the buildings
would likely be the cause of significant damage to the structure but would be rectified with the
assistance of this grant, allowing the buildings to perform well in a seismic event.
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It is our final recommendation that given the BCA score and the general condition of the
seismic resisting systems, this building is an excellent candidate to be rehabilitated to meet the
currently prescribed seismic demands for Limited Safety (BSE-2E), Damage Control (BSE-
1E), Life Safety (BSE-2E), and Immediate Occupancy (BSE-1E) per ASCE 41-17, as
applicable. Once rehabilitated, this building will meet the needs of the District and community

for future generations.
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2.0 Project Introduction

Lane Education Service District is centrally located in Eugene, Oregon in Lane County.
Westmoreland Elementary School is located at 1717 City View Street in Eugene, Oregon (See
Sheet G0.0 — Vicinity Map).

The District has retained ZCS Engineering and Architecture (ZCS) to perform a seismic
evaluation of Westmoreland Elementary School. The purpose of the evaluation is to provide
the District with an objective, comprehensive analysis of the condition of the existing seismic
force resisting systems of the facility when compared to a building constructed using modern
building codes. In addition to evaluating the building’s seismic performance, schematic seismic
retrofit plans have been developed. The rehabilitation plans have been developed using our
extensive knowledge of seismic rehabilitation and are intended to meet the objectives and the
level of performance of Limited Safety (BSE-2E), Damage Control (BSE-1E), Life Safety (BSE-
2E), and Immediate Occupancy (BSE-1E) based on the ASCE 41-17 requirements, as
applicable. Based on the seismic evaluation and schematic rehabilitation design drawings, a
preliminary construction cost estimate was developed. Based on the preliminary construction
cost estimate, a benefit cost analysis was prepared to help the District determine whether or
not the rehabilitation efforts outlined in this report are financially responsible.

This work was conducted at the request of Brad Johnston, Facilities Manager, under an
engineering services contract between the District and ZCS.

2.1 Scope of Work

The following scope of work was developed to meet the objectives outlined above.

Seismic Evaluation & Preliminary Rehabilitation Services:

. Review original building construction drawings to determine existing structural systems
and areas of concern.

. Perform site visits of the structure to observe structural systems and visually review
structural condition and deficiencies.

. Observe lateral system (seismic) components and load path.

. Observe gravity system components and load path.

. Observe for damage and failing elements.

. Develop schematic level as-builts based on site measurements.

. Evaluate existing construction based on visual observations and available as-
constructed documentation against ASCE 41-17 Tier 1 requirements.

. Collate findings and perform preliminary calculations to assist in the determination of

each building's seismic deficiencies.
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Prepare an evaluation report for the facility identifying the structural integrity and seismic
deficiencies stamped by a registered Structural Engineer licensed in the State of
Oregon.

Preliminary Construction Cost Consulting Services:

Develop project base sheets based on the District provided original drawings and ZCS
developed as-builts.

Prepare conceptual rehabilitation drawings based on ASCE 41 guidelines to convey the
intent of rehabilitation recommendations.

Prepare a project cost estimate based on historic projects of similar scope and
magnitude.

Review constructability and cost estimate with a licensed contractor.

Revise plans based on contractor input as required to optimize the efficiency of the
rehabilitation plan and develop final construction cost recommendations.

Prepare cost benefit analysis based on SRGP methodologies

*Financial and enrollment information has been provided by the District

Summarize findings in final report package stamped by a registered Structural Engineer
licensed in the State of Oregon.
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3.0 Structural Evaluation

3.1 Introduction

ZCS was tasked with evaluating the lateral force resisting systems of the structures located on
the site. The structures evaluated as part of this report include several classroom buildings. All
the structures included in the scope of this seismic evaluation report are constructed of straight
sheathed shear walls supporting straight sheathed diaphragms. Additionally, the buildings
included in the scope of this evaluation have masonry veneers around the exterior walls. The
total building area included in this evaluation is approximately 18,250 square feet.

3.2 Structural Evaluation

The following outlines the evaluation of the existing structural components of the building. The
evaluation includes site observations of the existing structural elements and follows the
guidelines outlined in the American Society of Civil Engineer’s “Seismic Evaluation of Existing
Buildings — ASCE 41-17”. This manual is the required evaluation tool per the Seismic
Rehabilitation Grant Program through Business Oregon Infrastructure Finance Authority. Per
ASCE 41-17 a Tier 1 evaluation has been performed. The purpose of a Tier 1 evaluation is to
provide “Quick Checks” to properly evaluate a building and determine deficiencies related to
the lateral resisting elements.

It is the intent of the District, as part of this study, to determine the structural deficiencies of the
building as compared to current prescribed loading and detailing requirements for lateral
(wind/seismic) loading to a performance level of “Limited Safety (BSE-2E)” per ASCE 41-17.
The level of performance is defined per ASCE 41-17 as:

“The Limited Safety Structural Performance Level is set forth as a midway point between Life
Safety and Collapse Prevention. It is intended to provide a structure with a greater reliability of
resisting collapse than a structure that only meets the Collapse Prevention Performance Level,
but not to the full level of safety that the Life Safety Performance Level would imply.”

“Structural Performance Level S-3, Life Safety, means the post-earthquake damage state in
which significant damage to the structure has occurred but some margin against either partial
or total structural collapse remains. Some structural elements and components are severely
damaged, but this damage has not resulted in large falling debris hazards, either inside or
outside the building. Injuries might occur during the earthquake,; however, the overall risk of
life-threatening injury as a result of structural damage is expected to be low. It should be
possible to repair the structure; however, for economic reasons, this repair might not be
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practical. Although the damaged structure is not an imminent collapse risk, it would be prudent
to implement structural repairs or install temporary bracing before reoccupancy.”

“Structural Performance Level, Collapse Prevention, means the post-earthquake damage state
in which the building is on the verge of partial or total collapse. Substantial damage to the
structure has occurred, potentially including significant degradation in the stiffness and strength
of the lateral-force-resisting system, large permanent lateral deformation of the structure, and -
to a more limited extent - degradation in vertical-load-carrying capacity. However, all significant
components of the gravity-load-resisting system must continue to carry their gravity loads.
Significant risk of injury caused by falling hazards from structural debris might exist. The
structure might not be technically practical to repair and is not safe for reoccupancy because
after shock activity could induce collapse.”

Per ASCE 41-17 a seismic hazard level is required. In order to obtain a performance level of
“Limited Safety” the seismic hazard shall be BSE-2E as defined in section 2.4.1.3 and
C2.4.1.3. The BSE-2E hazard level earthquake has a probability of occurring once in every
975 years, or 5% chance in 50 years. This design level earthquake represents ground motions
approximately 75% as large as those prescribed for new buildings. We feel this provides an
appropriate level of performance for this facility.

Lateral resisting systems work in conjunction with gravity framing systems. As such, the
existing gravity framing system was also reviewed for structural deficiencies during our site
observations. Section 3.2.3 outlines the existing gravity system and its structural deficiencies
found during the evaluation.

Geologic hazards were assessed as part of our engineering evaluation. The main hazards
evaluated in our analysis included liquefaction, slope failure, and surface fault rupture potential.
These potential hazards were evaluated using ASCE 41-17 guidelines, as well as information
provided by the online Oregon HazVu: Statewide Geohazards Viewer, maintained by DOGAMI.
Results from the HazVu analysis are included in Appendix B.
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3.2.1 Lateral Resisting Systems

After reviewing the facility and the existing drawings we have determined the lateral system is
defined as a commercial/industrial wood framed construction for the classroom buildings and
as unreinforced masonry for the boiler room. Per ASCE 41, commercial/industrial wood
framed and unreinforced masonry bearing wall lateral systems are defined as:

Wood Frames, Commercial and Industrial W2 — These buildings are commercial or industrial
buildings with a floor area of 5,000 ft?> or more. There are few, if any, interior walls. The floor
and roof framing consist of wood or steel trusses, glulam or steel beams, and wood posts or
steel columns. The foundation system may consist of a variety of elements. Seismic forces are
resisted by wood diaphragms and exterior stud walls sheathed with plywood, oriented strand
board, stucco, plaster, or straight or diagonal wood sheathing, or they may be braced with rod
bracing. Wall openings for storefronts and garages, where present, are framed by a post-and-
beam framing.

3.2.2 Lateral Resisting System Deficiencies

The following lateral resisting element deficiencies are based on visual observations of the
existing structural elements and the structural analysis performed during the Tier 1 “Quick
Checks” of the ASCE 41-17. The Tier 1 checklists are attached in Appendix B. The following
outlines the deficiencies for each portion of the facility.

S1. Roof diaphragm is not properly attached to foundation elements to transfer out-of-
plane loads.

S2.  Adjacent buildings are not restrained to limit pounding effects.

S3.  Seismic force resisting elements are not continuous to foundation at window
openings.

S4. Plan irregularities create torsional effects under seismic loading.

S5. DOGMAI HazVu maps indicate the potential of liquefaction hazards.

S6. Straight sheathed shear walls are not adequate to resist in-plane forces.

S7. Straight sheathed shear walls do not meet required aspect ratios.

S8. No wood structural panel shear walls or alternative construction to transfer forces
across openings.

S9. No positive connections provided at posts to foundation elements.

S10. Sill plates are not adequately anchored to foundation elements.

S11. No positive connections provided at girder to columns.

S12. Straight sheathed diaphragms exceed maximum allowable span limits.

S13. Diaphragms exceed maximum allowable spans.
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3.2.3 Gravity Resisting Systems and General Observations

The following gravity resisting deficiencies are based on visual observations of the existing
structural elements. No formal structural analysis was performed during this evaluation of the
gravity resisting elements.

. No known gravity deficiencies were observed.
. The gravity resisting system was found to be in good general condition based on the
visual observations performed.

3.2.4 Evaluation of Incidental Items

Incidental, non-structural, items can play a major role in the overall expense of rehabilitating an
existing building. These costs can be significant and can be very difficult to estimate prior to
construction. The following is a list of the specific deficiencies noted during an on-site visit.

N1.
N2.
N3.
N4.
N5.
NG.
N7.
N8.
NO.
N10.
N11.

N12.

Pipes conveying natural gas are not adequately restrained.

Verification is needed to determine if shutoff valves are present.

Flexible couplings are not provided on natural gas piping.

Tops of interior partition walls are not adequately attached to the diaphragms.
Supports for large piping are not restrained to prevent failure.

Masonry veneer adjacent to egress paths is not adequately tied to structure.
Masonry veneer is not anchored to the backup adjacent to weakened planes.
Weep holes are not present in some of the masonry veneer.

Covered walkway canopies are not adequately braced to structure.

Shelving units are not restrained to resist overturning forces.

Items and mechanical units more than 4ft above floor level are not adequately
restrained.

Large equipment is not anchored to structure to prevent overturning.

Based upon ZCS'’s previous experience the buildings contain some form of hazardous material.
These materials will need to be dealt with on a case-by-case basis as they are encountered
during the project.
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4.0 Seismic Rehabilitation Recommendations

The following structural improvements are required to resolve the lateral force resisting system
deficiencies noted in section 3.2.2. These improvements are detailed below and in the attached
schematic seismic rehabilitation drawings found in Appendix E. The attached drawings were
prepared to assist in defining the rehabilitation scope of work.

4.0.1 Rehabilitation Recommendations for Lateral Resisting Elements (See Section

3.2.2)

S1. Provide new blocking, clipping, and nailing to establish adequate connection of the
roof diaphragm to foundation elements.

S2. Restrain adjacent buildings using blocking and strapping, as required, to prevent
pounding.

S3. Ensure seismic force resisting elements provide a positive connection between
roof diaphragm and foundation levels.

S4. Provide blocking and strapping at reentrant corners of diaphragm to strengthen
framing around torsional irregularities.

S5. Underpin existing foundation elements with micropile where liquefaction hazards
exist.

S6. Provide new plywood sheathing over existing straight sheathed walls to increase
in-plane shear capacity.

S7. Infill existing wall penetrations to bring shear wall aspect ratios to within the
allowable limits.

S8. Provide new plywood sheathing or alternative construction methods to infill existing
windows and allow for the transfer of shear forces across window openings.

S9. Provide new hardware to positively attach wood posts to foundation elements and
allow for the transfer of shear forces.

S10. Provide new sill plate anchor bolts to positively attach structure to foundation
elements and allow for transfer of shear forces.

S11. Provide new connection hardware at girder to column connections that are
adequate for transfer of shear forces.

S12. Provide new plywood sheathing over existing straight sheathed diaphragms to
increase maximum allowable spans.

S13. Provide additional diaphragm attachments and/or block panel edges to reduce

span lengths to allowable limits.

4.0.2 Rehabilitation Recommendations for Gravity Resisting Systems and General
Observations (See Section 3.2.3)

» Rehabilitation of the gravity resisting system is not required at this time.
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4.0.3 Rehabilitation Recommendations for Incidental Items (See Section 3.2.4)

N1.
N2.
N3.

N4.
N5.
NG.

N7.
N8.
NO.

N10.
N11.

N12.

Properly brace all existing fluid piping, ducting, and any gas piping as required.
Verify installation of emergency shut off valves for gas utilities.

Provide flexible couplings on natural gas and fluid piping to allow for deflection in
seismic events.

Provide proper attachment and bracing for all non-structural walls and partitions.
Properly brace all existing fluid piping, ducting, and any gas supports as required.
The brick veneer over the exit doors and egress paths will be anchored to the
wood walls to minimize the falling hazard.

Anchor masonry veneer to backup adjacent to weakened planes.

Ensure weep holes in masonry veneer are present and clean of debris.

Properly attach covered walkway canopies to adjacent structures and the specified
minimum spacing and provide new cantilever columns for in-plane forces

Properly brace tall-narrow shelving units and equipment to resist overturning forces
Any items (including mechanical units) weighing over 20 Ibs. and above 4’, and all
equipment over 100 Ibs. shall be attached and properly braced.

All equipment over 400 Ibs. shall be anchored to structure.
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5.0 Preliminary Construction Cost Estimate

The attached engineer’s opinion of probable cost has been developed by ZCS for
Westmoreland Elementary School. ZCS has a successful record of completing seismic
rehabilitation projects within the State of Oregon. The prices provided in the attached cost
estimate have been developed using the extensive list of past projects as a baseline for this
project. These prices are based on Oregon BOLI wage rates. The cost estimate is broken
down into multiple line items associated with each major task (general conditions, foundation,
structural steel, MEP, etc) associated with the rehabilitation. Additional line items are included
for design associated permit costs, and owner construction management.

The generation of the preliminary construction cost estimate line item costs were reviewed with
a local construction company representative who has participated in similar construction
projects. This representative is a highly qualified commercial contractor that has worked on
multiple essential facilities and performed seismic retrofits to existing structures. They reviewed
the values presented in the construction cost estimate and provided insight into current
construction costs from a contractor’s perspective. After final review the preliminary opinion of
probable cost is $2,378,365.

The engineer responsible for the evaluation of the building and design of the retrofit scheme
has reviewed the cost estimate and deemed it to be valid and accurate. The cost estimate
includes mitigation of all the seismic deficiencies in the retrofit scope of work through inclusion
of scope of work elements identified in the report and plans. To the best of our knowledge,
based on known and readily identifiable existing conditions, the cost estimate is all inclusive of
items required to perform the retrofit and will result in a project that can be constructed within
the proposed budget.
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6.0 Benefit Cost Analysis

The provided benefit-cost analysis (BCA) included in Appendix D, has been prepared by ZCS
using the BCA tool as provided by the State of Oregon Infrastructure Finance Authority. The
costs associated with the building replacement value, contents replacement value, and
occupancy values have been developed by District staff using recent data.

The Westmoreland Elementary School was surveyed during the statewide assessment of
emergency buildings performed by Department of Geology, Mineral and Industries’ (DOGAMI)
Rapid Visual Screening (RVS) process in 2005 as part of senate bill 2. The occupancy and
budget data provided by the District is for the entire school campus.

The BCA for this project is 0.301. Given the BCA score of 0.301 is less than 1.0, we still
recommend the proposed seismic retrofit and feel this building is a great candidate for the
grant given its importance to the community it serves.
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7.0 Conclusion and Recommendations

The findings described in this report have been limited to the lateral force-resisting structural
system and general assessment of the gravity force-resisting elements. Based on our visual
observations, we find the structure to be in good condition and generally safe for occupancy.
No significant damage to the existing structural system was discovered.

Given the current condition of the structure, the current code section on existing buildings does
not mandate that upgrades are required unless the building is scheduled for repairs,
alterations, additions, or change in occupancy. However, it is our understanding the goal of the
District is to continue utilizing the existing buildings as classrooms and cafeteria, and the
District wants the seismic structural system to be compliant with the current code. To clarify,
upgrades outlined in this report are strictly at the discretion of the District.

We have attempted to identify all areas requiring upgrades to achieve a scope of work for
current code compliance, associated estimated costs and project schedule.

Please contact our office if you would like to discuss our findings. Please review the attached
schematic drawings that can be used to refine a scope and budget.
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Appendix A:
Figures
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