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EXECUTIVE SUMMARY

This report documents the findings of a preliminary seismic evaluation of the Prairie High
School 600 Building in Vancouver, Washington. The high school serves more than

1,500 students. The 600 Building is a 10,500-square-foot, single-story building with a
200-square-foot mezzanine. The building contains nine classrooms on the ground floor and a
mechanical room on the mezzanine. Constructed in 1970, the Prairie High School 600 Building
is a brick masonry building with concrete pilasters. The roof is constructed with plywood
sheathing over wood framing. The floor consists of a concrete slab on grade. The foundation
system for the building is composed of concrete grade beams supported by wood piles.

WRK Engineers performed a Tier 1 screening in accordance with the ASCE 41-17 standard
Seismic Evaluation and Retrofit of Existing Buildings. The evaluation included field
observations and review of record drawings to verify the existing construction. The structural
seismic evaluation indicated that the building has multiple structural deficiencies, including an
inadequate connection between the roof diaphragm and the walls for the transfer of in-plane and
out-of-plane forces, insufficient connection between walls and footings, and inadequate
connections between brick masonry walls and pilasters.

Conceptual seismic upgrade recommendations for structural and nonstructural systems are
provided to improve the performance of the building to meet the designated performance criteria
of ASCE 41-17. Sketches for the concept-level seismic upgrades are provided in Appendix B.
The structural upgrades include installing bi-directional fiber reinforced polymer (FRP) strips at
the interface between brick masonry walls and the foundation, installing bi-directional FRP strips
vertically at concrete pilasters, adding adhesive anchors at joists and masonry top plates,
strengthening interior wood-framed stud walls with blocking and plywood sheathing, and adding
concrete strip footings below interior wood-framed stud walls. The recommendations for
nonstructural upgrades include bracing pipes carrying natural gas or other hazardous materials,
bracing duct work, and anchoring shelves and storage cabinets to adjacent floors or walls.
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1.0 Introduction

1.1 Background

The Washington Geological Survey (WGS), a division of the Department of Natural Resources
(DNR), is conducting a seismic assessment of 222 school buildings and 5 fire stations across
Washington State to better understand the current level of seismic risk of Washington State’s
public-school buildings. The two main components of this project are: (1) geologic site
characterization, and (2) the seismic assessment of buildings. As a part of the seismic
assessments, Tier 1 screening of structural systems and nonstructural assessments were
performed in accordance with the American Society of Civil Engineers’ (ASCE) Standard 41-17
Seismic Evaluation and Retrofit of Existing Buildings. Concept-level seismic upgrades were
developed to address the identified deficiencies of a select number of school buildings to
evaluate seismic upgrade strategies, feasibilities, and implementation costs.

Fifteen school buildings were selected in consultation with WGS and the School Seismic Safety
Steering Committee (SSSSC) to receive concept-level seismic upgrade designs utilizing the
ASCE 41 Tier 1 evaluation results. This report documents the concept-level seismic upgrade
design for one of those school buildings. The concept-level seismic upgrades will include
structural and nonstructural seismic upgrade recommendations, with concept-level sketches and
rough order-of-magnitude (ROM) construction costs determined for each building. The fifteen
school buildings were selected from the list of schools with the intent of representing a variety of
regions, building uses, construction eras, and construction materials.

The overall goal of the project is to provide a better understanding of the current seismic risk of
our state’s K-12 school buildings and what needs to be done to improve the buildings in
accordance with ASCE 41 to meet seismic performance objectives.

The seismic evaluation consists of a Tier 1 screening for the structural systems performed in
accordance with ASCE 41-17.

1.2 Scope of Services

The project is being performed in several distinct and overlapping phases of work. The scope of
this report is as listed in the following sections.

1.2.1 Information Review

1. Project Research: Reid Middleton and their project team researched available school
building records, such as relevant site data and record drawings, in advance of the field
investigations. This research included searching school building records and contacting
the districts and/or the Office of Superintendent of Public Instruction (OSPI) to obtain
building plans, seismic reports, condition reports, property records, or related
construction information useful for the project.
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1.2.2

1.2.3

Site Geologic Data: Site geological data provided by the WGS, including site shear wave
velocities, was utilized to determine the project Site Class in accordance with ASCE 41,
which is included in the Tier 1 checklists and concept-level seismic upgrades design
work.

Field Investigations

Field Investigations: Each of the identified buildings was visited to observe the
building’s age, condition, configuration, and structural systems for the purposes of the
ASCE 41 Tier 1 seismic evaluations. This task included confirmation of general
information in building records or layout drawings and visual observation of the
structural condition of the facilities. Engineer field reports, notes, photographs, and
videos of the facilities were prepared and utilized to record and document information
gathered in the field investigation work.

Limitations Due to Access and Worker Safety: Field observations at each site were
typically performed by an individual engineer. Observation efforts were limited to areas
and building elements that were readily observable and safely accessible. Observations
requiring access to confined spaces, potential hazardous material exposure, access by
unsecured ladder, work around energized equipment or mechanical hazards, access to
areas requiring Occupational Safety and Health Administration (OSHA) fall-protection,
steep or unstable slopes, deteriorated structural assemblies, or other conditions deemed
potentially unsafe by the engineer were not performed. Removal of finishes (e.g.,
gypsum board, lathe and plaster, brick veneer, roofing materials) for access to concealed
conditions or to expose elements that could not otherwise be visually observed and
assessed was not performed. Material testing or sampling was not performed. The
ASCE checklist items that were not documented due to access limitations are noted.

Seismic Evaluations

Preliminary Seismic Evaluations: Preliminary seismic assessments of the structural and
nonstructural systems of the school buildings were performed in accordance with
ASCE 41-17 Tier 1 Evaluation Procedures.

Concept-Level Designs: Further seismic evaluation work was performed to provide
concept-level seismic retrofits and/or upgrade designs for the selected school buildings
based on the results of the Tier 1 seismic evaluations. The concept-level seismic
upgrades design work included narrative descriptions of proposed seismic retrofits and/or
upgrade schemes and concept sketches depicting the extent and type of recommended
structural upgrades.

Cost Estimating: Through the concept-level seismic upgrades design process, ProDims
provided opinions of probable construction costs for the concept-level seismic upgrade
designs for the selected school buildings. These concept-level seismic upgrade designs
and the associated opinions of probable construction costs are intended to be

Washington State School Seismic Safety Assessments Project June 2019

Seismic Upgrades Concept Design Report - 600 Building -2- ReidMiddieton T "ES
Battle Ground Public Schools - Prairie High School ‘



representative samples that can be extrapolated to estimate the overall capital needs of
seismically upgrading Washington State schools.

1.2.4 Reporting and Documentation

1. Project Reports: A preliminary seismic evaluation report on the overall Tier 1 seismic
assessment of the schools will be provided to DNR/WGS and OSPI. The Tier 1 seismic
evaluation of each building was documented by a standard report format that provides a
summary of the structural systems of the building, Tier 1 checklist, building
sketches/plans (if available), and site photographs. The reports will summarize the
seismic evaluation, with concept-level seismic upgrade sketches and opinions of probable
construction costs for seismic upgrades for each school building.

2. Building Photography: Photos and videos were taken of each building during on-site
walkthroughs to document the existing building configurations, conditions, and structural
systems.

3. Record Drawings: Record drawings and other information that was collected during the

evaluation process are available for DNR/WGS, OSPI, and the school districts.
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2.0 Seismic Evaluation Procedures and Criteria

2.1 ASCE 41 Seismic Evaluation and Retrofit Overview

The current standard for seismic evaluation and retrofit (upgrades) of existing buildings is
ASCE 41-17. ASCE 41 provides screening and evaluation procedures used to identify potential
seismic deficiencies that may require further investigation or hazard mitigation. It presents a
three-tiered review process, implemented by first following a series of predefined checklists and
“quick check” structural calculations. Each successive tier is designed to perform an
increasingly refined evaluation procedure for seismic deficiencies identified in previous tiers in
the process. The flow chart in Figure 2.1 illustrates the evaluation process.

Interest in Reducing

Seismic Risk
Y
TIER 1 — Screening Phase Data Collection
+ Checklists of evaluation statements to quickly identify T

potential deficiencies

» Requires field investigation and/or review of record Scre;liﬁg lli‘hase

drawings

» Analysis limited to “"Quick Checks” of global elements

» May proceed to Tier 2, Tier 3, or rehabilitation design if
deficiencies are identified

Further
Evaluation

TIER 2 — Evaluation Phase
« “Full Building” or “Deficiency Only” evaluation

* Address all Tier 1 seismic deficiencies TIER 2
» Analysis more refined than Tier 1, but limited to simplified Evaluation Phase
linear procedures AND/OR AND/OR
» Identify buildings not requiring rehabilitation
Detaild Eval
tai valuation
TIER 3 - Detailed Evaluation Phase Phase

+ Component-based evaluation of entire building using
reduced ASCE 41 forces

» Advanced analytical procedures available if Tier 1 and/or
Tier 2 evaluations are judged to be overly conservative

» Complex analysis procedures may result in construction
savings equal to many times their cost

Buildi
Does Not
Comply

Deficiencies?

A

Mitigate

Figure 2-1. Flow Chart and Description of ASCE 41 Seismic Evaluation Procedure.

The Tier 1 checklists in ASCE 41 are specific to each common building type and contain seismic
evaluation statements based on observed structural damage in past earthquakes. These checklists
screen for potential seismic deficiencies by examining the lateral-force-resisting systems and
details of construction that have historically caused poor seismic performance in similar
buildings. Tier 1 screenings include basic “Quick Check” analyses for primary components of
the lateral system: in this building’s case, the shear walls and wall anchorage. Tier 1 screenings

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -5- ReidMiddleton TR ENE
Battle Ground Public Schools - Prairie High School ‘



also include prescriptive checks for proper seismic detailing of connections, diaphragm spans
and continuity, and overall system configuration.

Tier 2 evaluations then follow with more-detailed structural and seismic calculations and
assessments to either confirm the potential deficiencies identified in the Tier 1 review or
demonstrate their adequacy. A Tier 3 evaluation involves an even more detailed analysis and
advanced structural and seismic computations to review each structural component’s seismic
demand and capacity. A Tier 3 evaluation is similar in scope and complexity to the types of
analyses often required to design a new building in accordance with the International Building
Code (IBC), with a comprehensive analysis aimed at evaluating each component’s seismic
performance. Generally, Tier 3 evaluations are not practical for typical and regular-type
buildings due to the rigorous and complicated calculations and procedures. As indicated in the
Scope of Services, this evaluation included a Tier 1 screening of the structural systems.

2.2 Seismic Evaluation and Retrofit Criteria

Performance-Based Earthquake Engineering (PBEE) can be defined as the engineering of a
structure to resist different levels of earthquake demand in order to meet the needs and
performance objectives of building owners and other stakeholders. ASCE 41 employs a PBEE
design methodology that allows building owners, design professionals, and the local building
code authorities to establish seismic hazard levels and performance goals for individual
buildings.

2.2.1 Prairie High School Seismicity

Seismic hazards for the United States have been quantified by the United States Geological
Survey (USGS). The information has been used to create seismic hazard maps, which are
currently used in building codes to determine the design-level earthquake magnitudes for
building design.

The Level of Seismicity is categorized as Very Low, Low, Moderate, or High based on the
probabilistic ground accelerations. Ground accelerations and mass generate inertial (seismic)
forces within a building (Force = mass x acceleration). Ground acceleration therefore is the
parameter that classifies the level of seismicity. From geographic region to region, as the ground
accelerations increase, so does the level of seismicity (from low to high). Where this building is
located, the design short-period spectral acceleration, Sps, is 0.672 g, and the design 1-second
period spectral acceleration, Spi, is 0.417 g. Based on ASCE 41 Table 2-4, the Level of
Seismicity for this building is classified as High.

The ASCE 41 Basic Performance Objective for Existing Buildings (BPOE) makes use of the
Basic Safety Earthquake — 1E (BSE-1E) seismic hazard level and the Basic Safety Earthquake —
2E (BSE-2E). The BSE-1E earthquake is defined by ASCE 41 as the probabilistic ground
motion with a 20 percent probability of exceedance in 50 years, or otherwise characterized as a
ground motion acceleration with a probabilistic 225-year return period. The BSE-2E earthquake
is defined by ASCE 41 as the probabilistic ground motion with a 5 percent probability of
exceedance in 50 years, or otherwise characterized as a ground motion acceleration with a
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probabilistic 975-year return period. The BSE-2N seismic hazard level is the Maximum
Considered Earthquake (MCE) ground motion used in current codes for the design of new
buildings and is also used in ASCE 41 to classify the Level of Seismicity for a building. The
BSE-2N has a statistical ground motion acceleration with 2 percent probability of exceedance in
50 years, or otherwise characterized as a ground motion acceleration with a probabilistic
2,475-year return period.

Table 2.2.1-1 provides the spectral accelerations for the 225-year, 975-year, and 2,475-year
return interval events specific to Prairie High School that are considered in this study.

Table 2.2.1-1 Spectral Acceleration Parameters (Not Site-Modified).

BSE-1E BSE-1IN BSE-2E BSE-2N
20%/50 (225-year) Event 2/3 of 2,475-year Event 5%/50 (975-year) Event 2%I50 (2,475-year) Event

0.2 Seconds 024g | 0.2Seconds 053g | 0.2 Seconds 0.58 ¢ 0.2Seconds  0.79¢

1.0 Seconds 0.09g | 1.0Seconds 0.24g | 1.0 Seconds 0.25¢ 1.0Seconds 0.36g

2.2.2 Prairie High School Structural Performance Objective

The school building is an Education Group E occupancy (Risk Category III) structure and has
not been identified as a critical structure requiring immediate use following an earthquake.
However, Risk Category III buildings are structures that represent a substantial hazard to human
life in the event of failure. According to ASCE 41, the BPOE for Risk Category III structures is
the Damage Control structural performance level at the BSE-1E seismic hazard level and the
Life Safety structural performance level at the BSE-2E seismic hazard level. The ASCE 41

Tier 1 evaluations were conducted in accordance with ASCE 41 requirements and ASCE 41
seismic performance levels. Concept-level upgrades were developed for the Life Safety
structural performance level at the BSE-2E seismic hazard level in accordance with DNR
direction, the project scope of work, and the project legislative language.

At the Life-Safety performance level, the building may sustain damage while still protecting
occupants from life-threatening injuries and allowing occupants to exit the building. Structural
and nonstructural components may be extensively damaged, but some margin against the onset
of partial or total collapse remains. Injuries to occupants or persons in the immediate vicinity
may occur during an earthquake; however, the overall risk of life-threatening injury as a result of
structural damage is anticipated to be low. Repairs may be required before reoccupying the
building, and, in some cases, repairs may be economically unfeasible.

Knowledge Factor

A knowledge factor, £, is an ASCE 41 prescribed factor that is used to account for uncertainty in
the as-built data considering the selected Performance Objective and data collection processes
(availability of existing drawings, visual observation, and level of materials testing). No in-situ
testing of building materials was performed, however, some material properties and existing
construction information were provided in the existing record drawings. If the concept design is
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developed further, additional materials tests and site investigations will be required to
substantiate assumptions about the existing framing systems.

ASCE 41 Classified Building Type

Use of ASCE 41 for seismic evaluations requires buildings to be classified from a group of
common building types historically defined in previous seismic evaluation standards (ATC-14,
FEMA 310, and ASCE 31-03). The school is classified in ASCE 41 Table 3-1 as a Reinforced
Masonry Wall Building with Flexible Diaphragms, RM1. Reinforced Masonry Wall (RM1)
Buildings include those that have bearing walls and shear walls that consist of reinforced brick or
concrete block masonry, have elevated floor and roof framing structural systems consisting of
steel or wood beam/joists and girders, and are supported by steel, wood, or masonry columns.
Diaphragms are flexible and consist of straight or diagonal wood sheathing, plywood, or
untopped metal decking.

2.3 Report Limitations

The professional services described in this report were performed based on available record
drawing information and limited visual observation of the structure. No other warranty is made
as to the professional advice included in this report. This report provides an overview of the
seismic evaluation results and does not address programming and planning issues. This report
has been prepared for the exclusive use of DNR/WGS and is not intended for use by other
parties, as it may not contain sufficient information for purposes of other parties or their uses.
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3.0 Building Description & Seismic Evaluation Findings

3.1 Building Overview
3.1.1 Building Description

Original Year Built: 1979
Building Code: Unknown

Number of Stories: 1
Attic Below Roof: 1
Floor Area: 10,725 SF

FEMA Building Type: RM1
ASCE 41 Level of Seismicity: High
Site Class: D

The Prairie High School 600 Building is a one-story, 1970s-era reinforced masonry structure
located in Vancouver, Washington. The building is L-shaped in plan, roughly 128 feet by

100 feet overall, with a maximum roof height of around 18 feet at the ridge. The building shares
the site with nine other Prairie High School Buildings. The 600 Building is directly south of the
500 Building.

The structural system consists of a reinforced masonry structure constructed on level ground.
The roof diaphragm consists of plywood sheathing supported by open-web wood joists spanning
between exterior masonry walls and glulam beams. The gravity system consists of wood interior
columns and exterior precast concrete columns. The lateral-force-resisting system of the
building is reinforced concrete shear walls with a plywood diaphragm at the roof.

The foundation system for the building is composed of spread footings tied together with grade
beams. There are wood piles underneath the footings.

3.1.2 Building Use

The building is part of a high school serving for more than 1,570 students in grades 9 through 12.
The building houses the math and science classrooms.

Washington State School Seismic Safety Assessments Project June 2019
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3.1.3 Structural System

Table 3.1.3-1. Structural System Descriptions.

Structural System

Description

Structural Roof

Structural Floor

Mechanical

Foundation

Gravity System

Lateral System

The structural roof consists of 3/4-inch plywood sheathing over wood
framing (including glulam girders, TJI joists, and solid-sawn joists).

The floor system is a concrete slab on grade. The mezzanine floor level
consists of a 2-1/2-inch concrete slab over 5/8-inch plywood sheathing
supported by 2x wood joists.

The mezzanine floor consists of a 2-1/2-inch concrete slab over
5/8-inch plywood sheathing supported by 2x wood joists.

The foundation consists of spread footings tied together with grade
beams. There are wood piles underneath the footings.

The roof framing spans between exterior precast concrete beams. There
are interior steel columns supporting the glulam girders.

The lateral forces are resisted by the plywood roof diaphragm and
transferred into the reinforced masonry shear walls. The beams transfer
the in-plane shear forces into the reinforced masonry shear walls below
through anchor bolts.

3.1.4 Structural System Visual Condition

Table 3.1.4-1. Structural System Condition Descriptions.

Structural System

Description

Roof
Mechanical Floor

Foundations Condition

No visible signs of corrosion, damage, or deterioration.
No visible signs of corrosion, damage, or deterioration.

Unknown.

Gravity System Condition ~ No visible signs of corrosion, damage, or deterioration.

Lateral System Condition ~ No visible signs of corrosion, damage, or deterioration.

3.2 Seismic Evaluation Findings

3.2.1 Structural Seismic Deficiencies

The structural seismic deficiencies identified during the Tier 1 evaluation are summarized below.
Commentary for each deficiency is provided based on this evaluation.

Washington State School Seismic Safety Assessments Project June 2019
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Table 3.2.1-1. Identified Structural Seismic Deficiencies Based on Tier 1 Checklists.

Deficiency Description

Mezzanines Interior mechanical level does not have lateral bracing or a tie to the
seismic-force-resisting elements of the main structure.

Reinforcing Steel The reinforcing steel spacing for CMU walls is insufficient in both the
vertical and horizontal directions, based on the Tier 1 checklist. CMU
walls with insufficient reinforcing steel behave in a nonductile manner
and have limited capacity in resisting seismic forces. Tier 1
requirements indicate that lightly reinforced CMU walls, such as these,
will behave as unreinforced masonry walls.

Wall Anchorage at Based on the age of the building, it is assumed that the wall anchorage is
Flexible Diaphragms  insufficient.

Wood Ledgers Connections that rely on cross-grain bending in wood ledgers are
present, resulting in induced tension perpendicular to the grain and
potential failure.

Cross Ties The building does not have continuous cross ties between diaphragm
chords, which are needed to develop out-of-plane wall forces into the
diaphragm.

Walls Connected No call outs for straps in new drawings.

Through Floors

Other Diaphragms Diaphragm fasteners are noncompliant. Cross-grain bending is present.

3.2.2 Structural Checklist ltems Marked as “U”’nknown

Where building structural component seismic adequacy was unknown due to lack of available
information or limited observation, the structural checklist items were marked as “unknown.” These
items require further investigation if definitive determination of compliance or noncompliance is
desired. The unknown structural checklist items identified during the Tier 1 evaluation are
summarized below. Commentary for each unknown item is provided based on the evaluation.
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Table 3.2.2-1. Identified Structural Checklist Items Marked as Unknown.

Deficiency Description

Mezzanines Sill plate nailing is unknown and compliance of this item could not be
visually verified. This evaluation item is likely noncompliant due to the
building’s age. This item requires further field investigation to make a final
determination on its compliance and to develop a mitigation
recommendation, if necessary.

Liquefaction The liquefaction potential of site soils is unknown at this time given
available information. Very low liquefaction potential is identified per ICOS
based on state geologic mapping. Requires further investigation by a
licensed geotechnical engineer to determine liquefaction potential.

Slope Failure Requires further investigation by a licensed geotechnical engineer to
determine susceptibility to slope failure.

Surface Fault Requires further investigation by a licensed geotechnical engineer to

Rupture determine whether site is near locations of expected surface fault ruptures.

Stiffness of Wall ~ This evaluation item is unknown and could not be visually verified. This
Anchorage item requires further field investigation to make a final determination on its
compliance and to develop a mitigation recommendation, if necessary.

3.2.3 Nonstructural Seismic Deficiencies

The nonstructural seismic deficiencies identified during the Tier 1 evaluation are summarized
below. Commentary for each deficiency is provided based on this evaluation. Some
nonstructural deficiencies may be able to be mitigated by school district staff. Other
nonstructural components that require substantial mitigation may be more appropriately included
in a long-term mitigation strategy. Some typical conceptual details for the seismic upgrade of
nonstructural components can be found in the FEMA E-74 Excerpts appendix.

Table 3.2.3-1. Identified Nonstructural Seismic Deficiencies based on Tier 1 Checklists.

Deficiency Description
HM-2 Hazardous Science department supplies contain hazardous material that is not
material storage restrained.
HM-3 Hazardous Piping for natural gas is not braced or protected from damage that
Material Distribution would allow hazardous material release.
HM-4 Hazardous Shutoff valves or other devices to limit spills or leaks were not
Material Distribution observed on natural gas piping.
HM-5 Flexible Flexible couplings were not observed on natural gas piping.
Couplings
Washington State School Seismic Safety Assessments Project June 2019
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Table 3.2.3-1. Identified Nonstructural Seismic Deficiencies based on Tier 1 Checklists.

Deficiency Description
CF-2 Tall Narrow Tall bookshelves do not appear to be anchored to floors or adjacent
Contents walls. Content more than 6 feet high with height-to-depth or height-to

width ratio greater than 3-to-1 should be anchored to prevent
overturning and falling during an earthquake.

ME-3 Tall Narrow Tall equipment does not appear to be anchored to floors or adjacent

Equipment walls. Equipment more than 6 feet high with a height-to-depth or
height-to-width ratio greater than 3-to-1 should be anchored to prevent
overturning and falling during an earthquake.

3.2.4 Nonstructural Checklist tems Marked as “U”’nknown

Where building nonstructural component seismic adequacy was unknown due to lack of
available information or limited observation, the nonstructural checklist items were marked as
“unknown”. These items require further investigation if definitive determination of compliance
or noncompliance is desired. The unknown nonstructural checklist items identified during the
Tier 1 evaluation are summarized below. Commentary for each unknown item is provided based
on the evaluation.

Some nonstructural deficiencies may be able to be mitigated by school district staff. Other
nonstructural components that require substantial mitigation may be more appropriately included
in a long-term mitigation strategy. Some typical conceptual details for the seismic upgrade of
nonstructural components can be found in the FEMA E-74 Excerpts appendix.

Table 3.2.4-1. Identified Nonstructural Checklist ltems Marked as Unknown.

Deficiency Description

LF-1 Independent  Further investigation is required to review the support system for light
Support fixtures.

ME-2 In-Line Further investigation is required to review vertical support and lateral
Equipment bracing of equipment.
Washington State School Seismic Safety Assessments Project June 2019
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4.0 Conclusion and Recommendations

4.1 Seismic-Structural Upgrade Recommendations

Concept level seismic upgrade recommendations to improve the lateral-force-resisting system
were developed. The sketches in Appendix B depict the concept-level structural upgrade
recommendations outlined in this section. The following recommendations are intended to
address the structural deficiencies noted in Table 3.2.1-1. This concept-level seismic upgrade
design represents just one of several alternative seismic upgrade design solutions and is based on
preliminary seismic evaluation and analysis results. Final analysis and design for seismic
upgrades must include a more detailed seismic evaluation of the building in its present or future
configuration. The proposed seismic upgrades are described below.

4.1.1 Mechanical Mezzanine

A new lateral system is recommended to brace the mechanical mezzanine floor. Demolish
existing gypsum wall board on select surrounding walls and provide new blocking, plywood
sheathing, nailing, and anchorage to the existing concrete slab. Replace the gypsum wall board
in kind and paint to match the existing walls.

4.1.2 Masonry Walls

Fiber reinforced polymer (FRP) is recommended at the interface between the existing masonry
walls and the existing pilasters at select locations. FRP is also recommended at the interface
between the existing northwest exterior masonry wall and the existing footing to strengthen the
connection between the wall and the footing.

4.1.3 Diaphragm Chords and Collectors

Provide additional or replacement glulam beam members to act as new diaphragm collectors at
select locations. Provide Simpson coil straps at the top of the exterior walls to function as
diaphragm chords.

4.1.4 Wall Anchorage

Supplement existing embedded stud anchors along the top of the wall with adhesive anchors to
transfer load from the roof to the existing shear walls below.

4.2 Nonstructural Upgrade Recommendations

Table 3.2.3-1 identifies several nonstructural deficiencies that do not meet the performance
objective selected for Prairie High School. It is recommended that these deficiencies be
addressed to provide nonstructural performance consistent with the performance of the upgraded
structural lateral-force-resisting system. As-built information for the existing nonstructural
systems, such as fire sprinklers, mechanical ductworks, and piping, was not available for review.
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Only limited visual observation of the system was performed during field investigation due to
limited access and visibility. The conceptual mitigation strategies provided in this study are
preliminary. The final analysis and design for seismic rehabilitation should include a detailed
field investigation.

4.2.1 Hazardous Materials

The extent of hazardous material contents in the building is unknown. The following
recommendations should be implemented to prevent the release of hazardous materials:

e Breakable containers that hold hazardous material, including gas cylinders, should be
restrained by latched doors, shelf lips, wires, or other methods.

e Piping or ductwork conveying hazardous materials should be braced or otherwise
protected from damage resulting in hazardous material release.

e Piping containing hazardous material, including natural gas, should have shutoff valves
or other devices to limit spills or leaks.

e Hazardous material ductwork and piping, including natural gas piping, should have
flexible couplings.

4.2.2 Architectural Considerations

This section addresses existing construction that, while not posing specific hazards during a
seismic event, would be affected by the seismic improvements proposed.

For existing building remodel projects, the International Existing Building Code (IEBC) is
applicable. The intent of the IEBC is to provide flexibility to permit the use of alternative
approaches to achieve compliance with minimum requirements to safeguard the public health,
safety, and welfare insofar as they are affected by the work being done. Elements of the exterior
building envelope being affected by the seismic work would also be required to be brought up to
the current Washington State Energy Code per Chapter 5, where applicable.

It should also be noted that as a part of any upgrade to existing buildings, the IEBC will require
that any altered primary function spaces (classrooms, gyms, entrances, offices) and routes to
these spaces, be made accessible to current accessibility standards per the American with
Disabilities Act (ADA), unless technically infeasible. This would include, but is not limited to:
accessible restrooms, paths of travel, entrances and exits, parking, signage, fire alarm system,
etc. Under no circumstances should the facility be made less accessible. The IEBC does
however have exceptions for areas that do not contain a primary function (storage room, utility
rooms) and states that costs of providing the accessible route are not required to exceed 20
percent of the costs of the alterations affecting the area of Primary Function. As with any major
renovation and modernization, an ADA study would be recommended to determine the extent to
which an existing facility needs to be improved to be in compliance with the ADA.
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Contents and Furnishings

The building contains freestanding tall and narrow furniture, such as shelving and storage units,
that is away from any backing walls. This furniture is highly susceptible to toppling if not
anchored properly and can become a life-safety hazard or adversely affect post-earthquake
operations. The recommended seismic mitigation for tall and narrow furniture is:

e Anchor storage cabinets or shelving units that are more than 6 feet high and have a
height-to-depth or height-to-width ratio greater than 3-to-1 to the structure or to each other to
prevent toppling during an earthquake.

e Provide bracing or restraint for equipment, stored items, or other contents weighing more
than 20 pounds and with a center of mass that is more than 4 feet above the adjacent floor
level.

Mechanical Mezzanine

The existing gypsum wall board on select surrounding walls is to be removed and new blocking,
plywood sheathing, nailing, and anchorage to the existing concrete slab are to be installed.
Gypsum wall board will be replaced in kind and painted to match the existing walls.

Coordinate possible changes in wall thickness where plywood sheathing is added. The sheathing
will continue to the top of the mechanical room floor, impacting finishes in these areas.

Openings in the walls for items such as electrical outlets and switches will need to be
coordinated with existing conditions.

Brick Masonry Walls

Existing connections between brick masonry walls and concrete pilasters are inadequate. FRP is
recommended at the interface between the existing brick masonry walls and the existing concrete
pilasters at select locations. FRP is also recommended at the interface between the existing
northwest exterior masonry wall and the existing footing to strengthen the connection between
the wall and the footing.

At gable walls (two locations), the exterior wall finish is to be removed and plywood sheathing
added. Replace exterior finish in kind.

The impact on existing finishes will need to be addressed on a case-by-case basis, depending on
location of the proposed work.

Landscaping may be affected by the work and should be restored to pre-construction condition
after completion of the work.

Foundation Work

The existing concrete slab is to be cut and 24-inch-wide by 12-inch-deep foundations are to be
installed over existing footings at new shear walls in select locations.
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After the floor slab is replaced, new flooring must be installed in affected areas. Care must be
taken to integrate new with existing finishes; this work may require replacing the floor finish
throughout the room. Ensure buried utilities and other items will not be impacted by this work.

Wall Anchorage

Supplement existing embedded stud anchors along the top of the wall with adhesive anchors to
transfer load from the roof to the existing shear walls below. Ceiling finishes at perimeter walls
throughout the building will be impacted by this work.

Ceilings

Existing suspended T-bar ceilings may need to be removed throughout the building in order to
gain access to the underside of the roof diaphragm for the work. The ceiling system could be
reinstalled, with new seismically braced T-bar added, or replaced with an entirely new ceiling
system meeting current codes. Structure, tops of walls in select locations, replace damaged
acoustic tiles to match existing. Fire ratings, if present, must be retained.

Lighting should be updated to current lightweight LED fixtures with seismic bracing.
Roof Diaphragm Improvements — Diaphragm Chords and Collectors

The existing roof diaphragm connections to the existing walls is inadequate. The existing
roofing is to be demolished to provide access to the roof structure. Care must be taken to protect
interior spaces below from water infiltration.

The work may include providing additional or replacement glulam beam members to act as new
diaphragm collectors at select locations and Simpson coil straps at the top of the exterior walls to
function as diaphragm chords. Ceilings will be affected in these areas.

If existing insulation is above the roof deck, it will need to be replaced with additional insulation
to meet current energy code requirements (R-38).

4.2.3 Mechanical/Electrical/Plumbing (MEP) Systems

The main seismic concerns for mechanical equipment, ducting, and piping are sliding, swinging,
and overturning. Inadequate lateral restraint or anchorage can shift equipment off its supports or
topple equipment to the ground or onto other equipment. Inadequate bracing of piping and
ducting, or the inability for piping to tolerate differential movement from the equipment it is
attached to, can damage or dislodge connections. Such damage in fluid piping can potentially
lead to major leaks or loss and disruption by damaging contents. The recommended seismic
mitigation for MEP systems is:

e Provide seismic bracing for equipment that weighs more than 20 pounds, has a center of
mass more than 4 feet above the adjacent floor level, and is not in-line equipment.
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4.3 Opinion of Conceptual Construction Costs

A preliminary opinion of probable construction costs to perform the concept-level seismic
upgrade recommendations provided in this report is included in Appendix C. The input for these
preliminary probable costs are the Tier 1 checklists and the preliminary concept-level seismic
upgrades design recommendations and sketches. These preliminary concept-level design
sketches depict a design concept that could be implemented to improve the seismic safety of the
building structure. It is important to note that this preliminary seismic upgrades design concept
is based on the results of the Tier 1 seismic screening checklists and engineering design
judgement and has not been substantiated by detailed structural analyses and calculations.
Consequently, the costs presented in this concept-level design report are very preliminary in
nature and are only intended to be utilized in their aggregate form with the entire statewide
school seismic safety assessments study.

For this preliminary opinion of probable construction costs, an estimate of the current year
(2019) construction costs of the probable scope of work was developed. These costs were
developed based on the Tier 1 checklist, concept-level seismic upgrade design sketches, and
project narratives. Then a -20 percent (low) to +50 percent (high) range variance was used to
develop the construction cost estimate range for the concept-level scope of work. The -20
percent to +50 percent range variance guidance is from Table 1 of the AACE International
Recommended Practice 56R-08, Cost Estimate Classification System for Class 5 Estimates. The
variable cost range of a Class 5 estimate is due to the limited design completeness and is defined
as 0 percent to 2 percent Project Definition Deliverables.

The estimated structural and nonstructural construction cost to mitigate the deficiencies
identified in the Tier 1 checklists of the Prairie High School 600 Building ranges between
approximately $488,000 and $915,000 (-20 percent/+50 percent). The estimated construction
cost to seismically upgrade this building is approximately $610,000. On a per-square-foot basis,
the seismic upgrade construction cost is estimated to be approximately $57 per square foot in
2019 dollars, with a variance range between $45 per square foot and $85 per square foot.

This preliminary opinion of construction cost includes labor, materials, equipment, and general
contractor general conditions (mobilization), overhead, and profit. This is based on a public
sector design-bid-build project delivery method. Project delivery methods such as negotiated,
State of Washington GC/CM, and design-build are not the basis of the construction costs.
Owner’s project costs not included in the construction cost estimate are building permits, design
fees, change order contingencies, escalation at a recommended 4.1 percent* per year to the
midpoint of construction (currently unknown), materials testing/inspection, project planning and
design schedule delay contingencies, and owner’s overall project contingency. Additional
owner’s project costs would likely include owner’s general overhead costs, including project
management, financing/bond costs, administration/contract/accounting costs, review of plans,
value engineering studies, equipment, fixtures, furnishings and technology, and relocation of the
school staff and students during construction. These additional costs are not included in this
preliminary concept-level design construction cost estimate.
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Costs of all types excluded from the construction costs are site work, construction of replacement
facilities, and mitigation of seismic risks for existing facilities and building code changes that
occur over time after this report. Future planning budgets should not be set on the basis of the
preliminary construction costs estimate based on the concept-level design ideas presented in this
report. For budget planning purposes, it is highly recommended that a seismic upgrade budget
be determined after the owner defines the scope of work and obtains the services of an A/E
design team to study the proposed seismic mitigation strategies and to refine the concept-level
seismic upgrades design approach contained in this report.

*-4.1%/year escalation rate for planning purposes should be compounded annually to the
midpoint of construction and is sourced from Engineering News Record (ENR), November,
2017, the most recent rate representative of the escalation of construction costs throughout the
state of Washington.

Table 4.3.1. Seismic Upgrades Opinion of Probable Construction Costs.

ASCE 41 Structural Bl Estimated Seismic Essgi?;tiid
- FEMA | Levelof | pgformance dg Upgrade Cost Range
Building Bldg | Seismicity | * gpiactive Gross $/SF Upgrade
Type | Site Area Cost/SF
Class (Total) (Total)
Structural
. $34 $64 $43
Life Safety | 10,725 SF (8366K) ($687K) (5458K)
Prairie High Nonstructural
School, RM1 High /D , $11 $21 $14
600 Building Life Safety | 10,725 SF (§122K) (§228K) ($152K)
Total
$45 $85 $57
10,725 SF ($488K) (8915K) | ($610K)

‘W: Wood-Framed; URM: Unreinforced Masonry; RM: Reinforced Masonry; C: Reinforced Concrete; PC: Precast
concrete; S: Steel-framed

June 2019
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Appendix A: Field Investigation Report and Tier 1 Checklists
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1. Battle Ground, Prairie High School, 600 Building
1.1 Building Description

Building Name: 600 Building

Facility Name: Prairie High School re-temn - [
District Name: Battle Ground } . . |22 k EH%%HHH | | \“ 4 ‘ L
ICOS Latitude: 45.705 - 5 i

ICOS Longitude: -122.555

E:O?J:ty/DiStriCt ID: 6119 e )

ICOS Building ID: 10577 o’y ; Eramemgh 1

ASCE 41 Bldg Type: RM1 \

Enroliment: 1,577

Gross Sq. Ft. : 10,725 . ]
Year Built 1979 5Google.y c2019 , Digitalc etro, Portland Oregon, State of Oregon, U.S. Geological Survey
Number of Stories: 1

Sxs BSE-2E: 0.827

Sx1 BSE-2E: 0.518

AS.CE.4.1 Level of High

Seismicity:

Site Class: D

Vs3o(m/s): 297

Lt

Tsunami Risk: None

Structural Drawings Available: Yes

Evaluating Firm: WRK Engineers

The Prairie High School 600 Building is a one-story reinforced masonry structure constructed on level
ground and located in Brush Prairie, Washington. The building is L-shaped in plan, roughly 128 feet by 100
feet overall, with a maximum roof height of around 18 feet at the ridge. The building was originally
constructed in 1979. The building construction consists of precast concrete columns and reinforced masonry
walls. The roof system is a flexible plywood diaphragm supported by wood framing. There is a mechanical
mezzanine level with a floor system consisting of a concrete topping slab over plywood sheathing and wood
framing. The ground floor structure is a concrete slab-on-grade. The building shares the site with nine other
Prairie High School buildings. The 600 Building is directly south of the 500 Building.
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1.1.1 Building Use

The Prairie High School 600 Building is the Math/Science Classroom Building. It includes classrooms and
administrative offices. The high school has over 1,570 student occupants.

1.1.2 Structural System

Table 1.1-1. Structural System Description of Prairie High School

Structural System

Description

Structural Roof

The structural roof consists of ¥-inch plywood sheathing over wood framing
(including glulam girders, TJI joists, and solid-sawn joists).

Structural Floor(s)

The floor system is a concrete slab-on-grade. The mezzanine floor level consists
of a 2.5-inch concrete slab over 5/8-inch plywood sheathing supported by 2x
wood joists.

Foundations

The foundation consists of spread footings tied together with grade beams. There
are wood piles underneath the footings.

Gravity System

The roof framing spans between exterior masonry walls. The exterior masonry
walls span between precast concrete columns. There are interior steel columns
supporting the glulam girders.

Lateral System

The lateral forces are resisted by the plywood roof diaphragm and transferred
into the exterior masonry walls in both the transverse and longitudinal directions.

1.1.3 Structural System Visual Condition

Table 1.1-2. Structural System Condition Description of Prairie High School

Structural System

Description

Structural Roof

No visible signs of corrosion, damage, or deterioration.

Structural Floor(s)

No visible signs of corrosion, damage, or deterioration.

Foundations

Unknown.

Gravity System

No visible signs of corrosion, damage, or deterioration.

Lateral System

No visible signs of corrosion, damage, or deterioration.
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1.2 Seismic Evaluation Findings

1.2.1 Structural Seismic Deficiencies

The structural seismic deficiencies identified during the Tier 1 evaluation are summarized below. Commentary for each deficiency
is also provided based on this evaluation.

Table 1-3. Identified Structural Seismic Deficiencies for Battle Ground Prairie High School 600 Building

Deficiency Description
Reinforcing steel spacing is greater than 48 inches. The building's masonry walls likely require strengthening,
Reinforcing Steel & pacing1s g _ e bulidmgs T yw y requ g g
such as FRP and/or steel strongbacks. Further investigation is required.
Out-of-plane wall anchorage is not adequate. Additional tension ties, blocking, strapping, and diaphragm
Wall Anchorage e .
nailing is required along the masonry walls.
Wood Led Connections that induce cross-grain bending in wood ledgers are present. Strengthening of connections, such as
ood Ledgers
& adding blocking and anchor straps, may be appropriate to mitigate seismic risk.
The building does not have continuous cross ties between diaphragm chords. Diaphragm strengthening may be
Cross Ties appropriate to mitigate seismic risk through the addition of new cross ties between diaphragm chords or adding
strap plates to connect the existing framing members together.
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1.2.2 Structural Checklist Items Marked as 'U'nknown

Where building structural component seismic adequacy was unknown due to lack of available information or limited observation,
the structural checklist items were marked as “unknown”. These items require further investigation if definitive determination of
compliance or noncompliance is desired. The unknown structural checklist items identified during the Tier 1 evaluation are

summarized below. Commentary for each unknown item is also provided based on the evaluation.

Table 1-4. Identified Structural Checklist tems Marked as Unknown for Battle Ground Prairie High School 600 Building

Unknown Iltem

Description

Sill plate nailing is unknown and compliance of this item could not be visually verified. This evaluation item is

Mezzanines likely non-compliant due to the building's age. This item requires further field investigation to make a final
determination on its compliance and to develop a mitigation recommendation, if necessary.
The liquefaction potential of site soils is unknown at this time given available information. \very low\
Liquefaction liquefaction potential is identified per ICOS based on state geologic mapping. Requires further investigation by

a licensed geotechnical engineer to determine liquefaction potential.

Slope Failure

Requires further investigation by a licensed geotechnical engineer to determine susceptibility to slope failure.

Surface Fault

Requires further investigation by a licensed geotechnical engineer to determine whether site is near locations of

Rupture expected surface fault ruptures.
i This evaluation item is unknown and could not be visually verified. This item requires further field
Stiffness of Wall |, L . . . s Lo
Anch investigation to make a final determination on its compliance and to develop a mitigation recommendation, if
nchors
necessary.
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1.3.1 Nonstructural Seismic Deficiencies

The nonstructural seismic deficiencies identified during the Tier 1 evaluation are summarized below. Commentary for each
deficiency is also provided based on this evaluation. Some nonstructural deficiencies may be able to be mitigated by school district
staff. Other nonstructural components that require more substantial mitigation may be more appropriately included in a long-term
mitigation strategy. Some typical conceptual details for the seismic upgrade of nonstructural components can be found in the
FEMA E-74 Excerpts appendix.

Table 1-5. Identified Nonstructural Seismic Deficiencies for Battle Ground Prairie High School 600 Building
Deficiency Description

HM-2 Hazardous Material
Storage. HR-LMH; LS-LMH;
PR-LMH.

HM-3 Hazardous Material
Distribution. HR-MH; LS-
MH; PR-MH.

Science supplies. Inadequate restraints for breakable containers storing hazardous material. Provide
latched doors, shelf lips, or wires.

Natural gas. Piping/ductwork not adequately protected from damage that could potentially allow
release of hazardous material. Natural gas piping should be adequately braced to the structure.

None observed. Insufficient protection (shutoff valves or other devices) to limit spills/leaks from
HM-4 Shutoff Valves. HR-

MH: LS-MH; PR-MH. piping containing hazardous materials. Installation of shutoff valves may be appropriate to limit

hazardous material spills.

HM-5 Flexible Couplings.
HR-LMH; LS-LMH; PR-
LMH.

CF-2 Tall Narrow Contents.
HR-not required; LS-H; PR-
MH.

ME-3 Tall Narrow Equipment.
HR-not required; LS-H; PR-
MH.

None observed. Flexible couplings not noted on hazardous material piping/ductwork. Installation
of flexible couplings may be appropriate.

Anchorage is required for tall narrow contents more than six feet high to provide overturning
restraint.

Anchorage is required for tall narrow equipment more than six feet high to provide overturning
restraint.
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1.3.2 Nonstructural Checklist Items Marked as 'U'nknown

Where building nonstructural component seismic adequacy was unknown due to lack of available information or limited
observation, the nonstructural checklist items were marked as “unknown”. These items require further investigation if definitive
determination of compliance or noncompliance is desired. The unknown nonstructural checklist items identified during the Tier 1
evaluation are summarized below. Commentary for each unknown item is also provided based on the evaluation.

Some nonstructural deficiencies may be able to be mitigated by school district staff. Other nonstructural components that require
more substantial mitigation may be more appropriately included in a long-term mitigation strategy. Some typical conceptual
details for the seismic upgrade of nonstructural components can be found in the FEMA E-74 Excerpts appendix.

Table 1-6. Identified Nonstructural Checklist Items Marked as Unknown for Battle Ground Prairie High School 600 Building
Unknown Item Description

LF-1 Independent Support.
HR-not required; LS-MH; PR-|Further investigation is required to review the support system for light fixtures.
MH.

ME-2 In-Line Equipment. HR-
not required; LS-H; PR-H.

Further investigation is required to review vertical support and lateral bracing of equipment.
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Photos:

Figure 1-1. Prairie High School 600 Building - North Exterior

Figure 1-2. Prairie High School 600 Building - West Exterior
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Figure 1-3. Prairie High School 600 Building - Southwest Exterior

Figure 1-4. Prairie High School 600 Building - Southeast Exterior
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Figure 1-6. Science Classroom
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Figure 1-7. Mechanical Equipment, Typical
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Figure 1-8. Unbraced Tall Narrow Contents, Typical
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Figure 1-9. Unrestrained Breakable Containers, Typical
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Figure 1-10. Natural Gas without Shutoff Valve
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Battle Ground, Prairie High School, 600 Building

17-2 Collapse Prevention Basic Configuration Checklist

Building record drawings have been reviewed, when available, and a non-destructive field investigation has been performed
for the subject building. Each of the required checklist items are marked Compliant (C), Noncompliant (NC), Not
Applicable (N/A), or Unknown (U). Items marked Compliant indicate conditions that satisfy the performance objective,
whereas items marked Noncompliant or Unknown indicate conditions that do not. Certain statements might not apply to the
building being evaluated.

Low Seismicity

Building System - General

EVALUATION ITEM EVALUATION STATEMENT C |[NCIN/A| U COMMENT
The structure contains a complete, well-defined
load path, including structural elements and
Load Path connections,. that se@es to transfer the inertial %
forces associated with the mass of all elements
of the building to the foundation. (Tier 2: Sec.
5.4.1.1; Commentary: Sec. A.2.1.10)
The clear distance between the building being
evaluated and any adjacent building is greater
than 0.25% of the height of the shorter buildi
Adjacent Buildings | an .A) 0, ) ©elg ) ot the sho er. u1. .1ng X
in low seismicity, 0.5% in moderate seismicity,
and 1.5% in high seismicity. (Tier 2: Sec.
5.4.1.2; Commentary: Sec. A.2.1.2)
Sill plate nailing is unknown
and compliance of this item
could not be visually
. . verified. This evaluation
Interior mezzanine levels are braced . L .
. . item is likely non-compliant
independently from the main structure or are o
. . . due to the building's age.
Mezzanines anchored to the seismic-force-resisting elements X This it s furth
of the main structure. (Tier 2: Sec. 5.4.1.3; s 1 em I'?qUI.I‘eS urther
field investigation to make a
Commentary: Sec. A.2.1.3) .. .
final determination on its
compliance and to develop a
mitigation recommendation,
if necessary.
Building System - Building Configuration
EVALUATION ITEM EVALUATION STATEMENT C [INC|IN/A| U COMMENT
The sum of the shear strengths of the seismic-
force-resisting system in any story in each
Weak Story direction is not less than 80% of the strength in X
the adjacent story above. (Tier 2: Sec. 5.4.2.1;
Commentary: Sec. A.2.2.2)
Battle Ground, Prairie High School, 600 Building ASCE 41 Tier 1 Summary June 2019
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Soft Story

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

Vertical Irregularities

All vertical elements in the seismic-force-
resisting system are continuous to the
foundation. (Tier 2: Sec. 5.4.2.3; Commentary:
Sec. A.2.2.4)

Geometry

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

Mass

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

Torsion

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

Moderate SeismiCity (Complete the Following Items in Addition to the Items for Low Seismicity)

Geologic Site Hazards

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

Liquefaction

Liquefaction-susceptible, saturated, loose
granular soils that could jeopardize the
building’s seismic performance do not exist in
the foundation soils at depths within 50 ft (15.2
m) under the building. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.1)

The liquefaction potential of
site soils is unknown at this
time given available
information. Very low
liquefaction potential is
identified per ICOS based on
state geologic mapping.
Requires further
investigation by a licensed
geotechnical engineer to
determine liquefaction
potential.

Slope Failure

The building site is located away from potential
earthquake-induced slope failures or rockfalls so
that it is unaffected by such failures or is capable
of accommodating any predicted movements
without failure. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.2)

Requires further
investigation by a licensed
geotechnical engineer to
determine susceptibility to
slope failure.
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Surface Fault Rupture

Surface fault rupture and surface displacement at
the building site are not anticipated. (Tier 2: Sec.
5.4.3.1; Commentary: Sec. A.6.1.3)

Requires further
investigation by a licensed
geotechnical engineer to
determine whether site is
near locations of expected
surface fault ruptures.

High Seismicity (Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)

Foundation Configuration

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

Overturning

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

Ties Between
Foundation Elements

The foundation has ties adequate to resist
seismic forces where footings, piles, and piers
are not restrained by beams, slabs, or soils
classified as Site Class A, B, or C. (Tier 2: Sec.
5.4.3.4; Commentary: Sec. A.6.2.2)
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17-34 Collapse Prevention Structural Checklist for Building Types RM1 and RM2

Building record drawings have been reviewed, when available, and a non-destructive field investigation has been performed

for the subject building. Each of the required checklist items are marked Compliant (C), Noncompliant (NC), Not
Applicable (N/A), or Unknown (U). Items marked Compliant indicate conditions that satisfy the performance objective,

whereas items marked Noncompliant or Unknown indicate conditions that do not. Certain statements might not apply to the

building being evaluated.

Low and Moderate Seismicity

Seismic-Force-Resisting System

diaphragm. Connections have strength to resist
the connection force calculated in the Quick
Check procedure of Section 4.4.3.7. (Tier 2: Sec.
5.7.1.1; Commentary: Sec. A.5.1.1)

EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
The number of lines of shear walls in each
Redundancy pri.ncipal direction is greater than or equal to 2.
(Tier 2: Sec. 5.5.1.1; Commentary: Sec.
A32.1.1)
The shear stress in the reinforced masonry shear
walls, calculated using the Quick Check
Shear Stress Check |procedure of Section 4.4.3.3, is less than 70
Ib/in.2 (0.48 MPa). (Tier 2: Sec. 5.5.3.1.1;
Commentary: Sec. A.3.2.4.1)
The total vertical and horizontal reinforcing steel . . .
tio in reinforced s ter th Reinforcing steel spacing is
ratio in reinforced mason is greater than
atio m retnioree . asonry Wa S 18 greate a. greater than 48 inches. The
0.002 of the wall with the minimum of 0.0007 in .
) . . . building's masonry walls
. . either of the two directions; the spacing of . . .
Reinforcing Steel . . ) . X likely require strengthening,
reinforcing steel is less than 48 in. (1220 mm),
. such as FRP and/or steel
and all vertical bars extend to the top of the
. strongbacks. Further
walls. (Tier 2: Sec. 5.5.3.1.3; Commentary: Sec. . .. .
investigation is required.
A3.2.42)
Stiff Diaphragms
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Precast concrete diaphragm elements are
Topping Slab interconnecte(.i bya conti.nuous reinforced %
concrete topping slab. (Tier 2: Sec. 5.6.4;
Commentary: Sec. A.4.5.1)
Connections
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Exterior concrete or masonry walls that are
d dent on the diaph for lateral rt
ependent on the diaphragm for lateral suppo Out-of-plane wall anchorage
are anchored for out-of-plane forces at each . .
. ] i . is not adequate. Additional
diaphragm level with steel anchors, reinforcing . .
. tension ties, blocking,
Wall Anchorage dowels, or straps that are developed into the X

strapping, and diaphragm
nailing is required along the
masonry walls.
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Wood Ledgers

The connection between the wall panels and the
diaphragm does not induce cross-grain bending
or tension in the wood ledgers. (Tier 2: Sec.
5.7.1.3; Commentary: Sec. A.5.1.2)

Connections that induce
cross-grain bending in wood
ledgers are present.
Strengthening of
connections, such as adding
blocking and anchor straps,
may be appropriate to
mitigate seismic risk.

Transfer to Shear Walls

Diaphragms are connected for transfer of seismic
forces to the shear walls. (Tier 2: Sec. 5.7.2;
Commentary: Sec. A.5.2.1)

Topping Slab to Walls
or Frames

Reinforced concrete topping slabs that
interconnect the precast concrete diaphragm
elements are doweled for transfer of forces into
the shear wall or frame elements. (Tier 2: Sec.
5.7.2; Commentary: Sec. A.5.2.)

Foundation Dowels

Wall reinforcement is doweled into the
foundation. (Tier 2: Sec. 5.7.3.4; Commentary:
Sec. A.5.3.5)

Girder-Column
Connection

There is a positive connection using plates,
connection hardware, or straps between the
girder and the column support. (Tier 2: Sec.
5.7.4.1; Commentary: Sec. A.5.4.1)

High Seismicity (Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)

Stiff Diaphragms
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Openings at Shear Diaphragm openings immediately adjacent to the
Walls shear walls are less than 25% of the wall length. X
(Tier 2: Sec. 5.6.1.3; Commentary: Sec. A.4.1.4)
Diaphragm openings immediately adjacent to
Openings at Exterior |exterior masonry shear walls are not greater than %
Masonry Shear Walls |8 ft (2.4 m) long. (Tier 2: Sec. 5.6.1.3;
Commentary: Sec. A.4.1.6)
Flexible Diaphragms
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
The building does not have
continuous cross ties
between diaphragm chords.
Diaphragm strengthening
There are continuous cross ties between may be appropriate to
Cross Ties diaphragm chords. (Tier 2: Sec. 5.6.1.2; X mitigate seismic risk through

Commentary: Sec. A.4.1.2)

the addition of new cross ties
between diaphragm chords
or adding strap plates to
connect the existing framing
members together.
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Openings at Shear Diaphragm openings immediately adjacent to the
Walls shear walls are less than 25% of the wall length. X
(Tier 2: Sec. 5.6.1.3; Commentary: Sec. A.4.1.4)
Diaphragm openings immediately adjacent to
Openings at Exterior |exterior masonry shear walls are not greater than %
Masonry Shear Walls |8 ft (2.4 m) long. (Tier 2: Sec. 5.6.1.3;
Commentary: Sec. A.4.1.6)
All straight-sheathed diaphragms have aspect
Straight Sheathing ratio§ less than' 2-to-1 in the direction being %
considered. (Tier 2: Sec. 5.6.2; Commentary:
Sec. A4.2.1)
All wood diaphragms with spans greater than 24
Spans ft (7.3 m) consist of wood structural panels or
P diagonal sheathing. (Tier 2: Sec. 5.6.2;
Commentary: Sec. A.4.2.2)
All diagonally sheathed or unblocked wood
Diagonally Sheathed |structural panel diaphragms have horizontal
and Unblocked spans less than 40 ft (12.2 m) and aspect ratios X
Diaphragms less than or equal to 4 to-1. (Tier 2: Sec. 5.6.2;
Commentary: Sec. A.4.2.3)
Diaphragms do not consist of a system other
. than wood, metal deck, concrete, or horizontal
Other Diaphragms ) )
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec.
A4.7.1)
Connections
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
This evaluation item is
unknown and could not be
Anchors of concrete or masonry walls to wood ) . .
. . visually verified. This item
structural elements are installed taut and are stiff .
. . . requires further field
Stiffness of Wall enough to limit the relative movement between . L
. investigation to make a final
Anchors the wall and the diaphragm to no greater than 1/8 T .
. determination on its
in. (3 mm) before engagement of the anchors. i dto devel
mpliance an a
(Tier 2: Sec. 5.7.1.2; Commentary: Sec. A.5.1.4) CO, .p . e o deve (.)p
mitigation recommendation,
if necessary.
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Battle Ground, Prairie High School, 600 Building
17-38 Nonstructural Checklist

Notes:

C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
Performance Level: HR = Hazards Reduced, LS = Life Safety, and PR = Position Retention.

Level of Seismicity: L = Low, M = Moderate, and H = High

Life Safety Systems
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
LSS-1 Fire Suppression |Fire suppression piping is anchored and braced
Piping. HR-not required; | in accordance with NFPA-13. (Tier 2: Sec. X No fire suppression
LS-LMH; PR-LMH. |13.7.4; Commentary: Sec. A.7.13.1)
LSS-2 Flexibl . .. . L
. exibie Fire suppression piping has flexible couplings in
Couplings. HR-not . .
ired: LS-LMH: PR accordance with NFPA-13. (Tier 2: Sec. 13.7.4; X
required; LS- ; PR-
equired, ’ Commentary: Sec. A.7.13.2)
LMH.
LSS-3 Emergency Equipment used to power or control Life Safety
Power. HR-not required; | systems is anchored or braced. (Tier 2: Sec. X No emergency generator
LS-LMH; PR-LMH. |13.7.7; Commentary: Sec. A.7.12.1)
tai izati k trol t
L.SS-4 Stair and Smoke Stair pressurization a.nd smoke cc.)n 1o duc. S a.re
. braced and have flexible connections at seismic
Ducts. HR-not required; | . . ts. (Tier 2: Sec. 13.7.6: C tarv: S X
LS-LMH: PR-LMH. joints. (Tier 2: Sec. 13.7.6; Commentary: Sec.
A.7.14.1)
LSS-5 Sprinkler Ceiling | Penetrations through panelized ceilings for fire
Clearance. HR-not suppression devices provide clearances in X
required; LS-MH; PR- |accordance with NFPA-13. (Tier 2: Sec. 13.7.4;
MH. Commentary: Sec. A.7.13.3)
LSS-6 E _ . . .
Lichti m;rlienczl Emergency and egress lighting equipment is Non-applicable due to
ighting. HR-n .
& . i LS ot anchored or braced. (Tier 2: Sec. 13.7.9; X ASCE 41 Performance
required; LS-n
qu e © Commentary: Sec. A.7.3.1) Level: "Life Safety (LS)"
required; PR-LMH
Hazardous Materials
EVALUATION ITEM EVALUATION STATEMENT NC |IN/A COMMENT
HM-1 Hazardous Equipment mounted on vibration isolators and
Material Equipment. HR-| containing hazardous material is equipped with x
LMH; LS-LMH; PR- |restraints or snubbers. (Tier 2: Sec. 13.7.1;
LMH. Commentary: Sec. A.7.12.2)
Sci lies.
Breakable containers that hold hazardous CIENee SUpPTEs )
HM-2 Hazardous L . . . Inadequate restraints for
) material, including gas cylinders, are restrained .
Material Storage. HR- . . breakable containers
by latched doors, shelf lips, wires, or other X

LMH; LS-LMH; PR-
LMH.

methods. (Tier 2: Sec. 13.8.3; Commentary:
Sec. A.7.15.1)

storing hazardous material.
Provide latched doors,

shelf lips, or wires.
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Natural gas.

Piping/ductwork not
HM-3 Hazardous Piping. or .ductwork conveying hazardous adequately protected from
. . materials is braced or otherwise protected from damage that could
Material Distribution. d that 1d allow hazard terial X tentially all | ¢
HR-MH: LS-MH: PR- amage '(?. would allow hazardous materia potentially a 0w. release o
MH release. (Tier 2: Sec. 13.7.3, 13.7.5; hazardous material.
' Commentary: Sec. A.7.13.4) Natural gas piping should

be adequately braced to the
structure.

None observed.
Insufficient protection
(shutoff valves or other

HM-4 Shutoff Valves. Piping containing hazardous material, including devices) to limit

HR-MH; LS-MH; PR-
MH.

natural gas, has shutoff valves or other devices spills/leaks from piping
to limit spills or leaks. (Tier 2: Sec. 13.7.3, containing hazardous
13.7.5; Commentary: Sec. A.7.13.3) materials. Installation of
shutoff valves may be
appropriate to limit

hazardous material spills.

None observed. Flexible

- li t noted

: Hazardous material ductwork and piping, cOUPTNES 1O n0. caon

HM-5 Flexible . . . . hazardous material
including natural gas piping, have flexible

Couplings. HR-LMH; . . X iping/ductwork.
OUPTEES > | couplings. (Tier 2: Sec. 13.7.3, 13.7.5; PIPIEACHEWOR

LS-LMH; PR-LMH. Installati f flexibl
’ Commentary: Sec. A.7.15.4) fst .a 1o OF Hexible
couplings may be

appropriate.
Piping or ductwork carrying hazardous material
HIM-6 Piping or Ducts that either' crosses seismic' joints or isolation
. L planes or is connected to independent structures
Crossing Seismic Joints. has couplings or other details to accommodate X
HR-MH; LS-MH; PR- . .. .
ML the relative seismic displacements. (Tier 2: Sec.
13.7.3, 13.7.5, 13.7.6; Commentary: Sec.
A.7.13.6)
Partitions
EVALUATION ITEM EVALUATION STATEMENT C [NC|N/A| U COMMENT
Unreinforced masonry or hollow-clay tile
P-1 Unreinforced partitions are braced at a spacing of at most 10 f{
Masonry. HR-LMH; LS-|(3.0 m) in Low or Moderate Seismicity, or at X
LMH; PR-LMH. most 6 ft (1.8 m) in High Seismicity. (Tier 2:
Sec. 13.6.2; Commentary: Sec. A.7.1.1)
P-2 Heavy Partitions | The tops of masonry or hollow-clay tile
Supported by Ceilings. |partitions are not laterally supported by an X
HR-LMH; LS-LMH; PR-|integrated ceiling system. (Tier 2: Sec. 13.6.2;
LMH. Commentary: Sec. A.7.2.1)
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P-3 Drift. HR-not

Rigid cementitious partitions are detailed to
accommodate the following drift ratios: in steel
moment frame, concrete moment frame, and

required; PR-MH.

Seismicity, 1/2 in. (13 mm); in High Seismicity,
3/4 in. (19 mm). (Tier 2: Sec. 13.6.4;
Commentary: Sec. A.7.2.4)

requlred,l\I;HSLI-'MH, PR- wood frame buildings, 0.02; in other buildings, X
0.005. (Tier 2: Sec. 13.6.2; Commentary: Sec.
A7.1.2)
P-4 Light Partitions | The tops of gypsum board partitions are not .
Supportgd by Ceilings. laterallr; supi}(l)lsted by an inlzegrated ceiling Non-applicable due to
; i X ASCE 41 Performance
HR-not .requlred; LS-not | system. (Tier 2: Sec. 13.6.2; Commentary: Sec. Level: "Life Safety (LS)"
required; PR-MH. A.7.2.1)
P-3 Stmctural Partitions that cross structural separations have Non-applicable due to
Separa.tlons. HR-not seismic or control joints. (Tier 2: Sec. 13.6.2; X ASCE 41 Performance
required; LS-not .
. Commentary: Sec. A.7.1.3) Level: "Life Safety (LS)"
required; PR-MH.
P-6 Tops. HR-not The.t(.)ps of ceiling-high fr?med or panelized Non-applicable due to
required; LS-not part1t19ns have lateral bracing to the structure .at X ASCE 41 Performance
required: PR-MH. a spacing equal to or less than 6 ft (1.8 m). (Tier Level: "Life Safety (LS)"
2: Sec. 13.6.2; Commentary: Sec. A.7.1.4)
Ceilings
EVALUATION ITEM EVALUATION STATEMENT NC |IN/A COMMENT
C-1 Suspended Lath and Suspended lath and Plastér c§ilings have
P S et bt s e |||
PR-LMH. ’ ' T
Commentary: Sec. A.7.2.3)
C-2 Suspended Gypsum Suspended gypsum .boar<.1 ce%lings have
o g, T e s e |
LS-MH; PR-LMH. ’ ’ T
Commentary: Sec. A.7.2.3)
Integrated suspended ceilings with continuous
areas greater than 144 ft2 (13.4 m2) and ceilings
of smaller areas that are not surrounded by
restraining partitions are laterally restrained at a
C-3 Integrated Ceilings. | spacing no greater than 12 ft (3.6 m) with Non-applicable due to
HR-not required; LS-not | members attached to the structure above. Each X ASCE 41 Performance
required; PR-MH. restraint location has a minimum of four Level: "Life Safety (LS)"
diagonal wires and compression struts, or
diagonal members capable of resisting
compression. (Tier 2: Sec. 13.6.4; Commentary:
Sec. A.7.2.2)
The free edges of integrated suspended ceilings
with continuous areas greater than 144 ft2 (13.4
C-4 Edge Clearance. HR-|m2) have clearances from the enclosing wall or Non-applicable due to
not required; LS-not | partition of at least the following: in Moderate X ASCE 41 Performance

Level: "Life Safety (LS)"
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C-5 Continuity Across
Structure Joints. HR-not

The ceiling system does not cross any seismic
joint and is not attached to multiple independent

Non-applicable due to

required; PR-H.

Commentary: Sec. A.7.3.4)

. . X ASCE 41 Performance
reql.nred; LS-not structures. (Tier 2: Sec. 13.6.4; Commentary: Level: "Life Safety (LS)"
required; PR-MH. Sec. A.7.2.5)
The free edges of integrated suspended ceilings
C-6 Edge Support. HR- | with continuous areas greater than 144 ft2 (13.4 Non-applicable due to
not required; LS-not | m2) are supported by closure angles or channels X ASCE 41 Performance
required; PR-H. not less than 2 in. (51 mm) wide. (Tier 2: Sec. Level: "Life Safety (LS)"
13.6.4 ; Commentary: Sec. A.7.2.6)
Acoustical tile or lay-in panel ceilings have
C-7 Seismic Joints. HR- seismic separati.o n joints suc.h. tha.t cach Non-applicable due to
. continuous portion of the ceiling is no more than
not required; LS-not 2,500 fi2 (232.3 m2) and has a ratio of long-to- X ASCE 41 Performance
required; PR-H. ’ ) o , Level: "Life Safety (LS)"
short dimension no more than 4-to-1. (Tier 2:
Sec. 13.6.4; Commentary: Sec. A.7.2.7)
Light Fixtures
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Light fixtures that weigh more per square foot
LF-1 Independent 'Fhan the ceiling they ]?enet.rellte are supp.orted Further investigation is
independent of the grid ceiling suspension . )
Support. HR-not system by a minimum of two wires at required to review the
required; LS-MH; PR- diagonally opposite corners of each fixture. support system for light
MH. ) fixtures.
(Tier 2: Sec. 13.6.4, 13.7.9; Commentary: Sec.
A.7.3.2)
Light fixtures on pendant supports are attached
at a spacing equal to or less than 6 ft. Unbraced
suspended fixtures are free to allow a 360-
degree range of motion at an angle not less than
45 degrees from horizontal without contacting
LF-2 Pendant Supports. |adjacent components. Alternatively, if rigidly Non-applicable due to
HR-not required; LS-not | supported and/or braced, they are free to move X ASCE 41 Performance
required; PR-H. with the structure to which they are attached Level: "Life Safety (LS)"
without damaging adjoining components.
Additionally, the connection to the structure is
capable of accommodating the movement
without failure. (Tier 2: Sec. 13.7.9;
Commentary: Sec. A.7.3.3)
LF-3 Lens Covers. HR- | Lens covers on light fixtures are attached with Non-applicable due to
not required; LS-not |safety devices. (Tier 2: Sec. 13.7.9; X ASCE 41 Performance

Level: "Life Safety (LS)"
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Cladding and Glazing

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

CG-1 Cladding Anchors.
HR-MH; LS-MH; PR-
MH.

Cladding components weighing more than 10
1b/ft2 (0.48 kN/m2) are mechanically anchored
to the structure at a spacing equal to or less than
the following: for Life Safety in Moderate
Seismicity, 6 ft (1.8 m); for Life Safety in High
Seismicity and for Position Retention in any
seismicity, 4 ft (1.2 m) (Tier 2: Sec. 13.6.1;
Commentary: Sec. A.7.4.1)

No cladding

CG-2 Cladding Isolation.
HR-not required; LS-
MH; PR-MH.

For steel or concrete moment-frame buildings,
panel connections are detailed to accommodate
a story drift ratio by the use of rods attached to
framing with oversize holes or slotted holes of
at least the following: for Life Safety in
Moderate Seismicity, 0.01; for Life Safety in
High Seismicity and for Position Retention in
any seismicity, 0.02, and the rods have a length-
to-diameter ratio of 4.0 or less. (Tier 2: Sec.
13.6.1; Commentary: Sec. A.7.4.3)

No cladding

CG-3 Multi-Story Panels.
HR-MH; LS-MH; PR-
MH.

For multi-story panels attached at more than one
floor level, panel connections are detailed to
accommodate a story drift ratio by the use of
rods attached to framing with oversize holes or
slotted holes of at least the following: for Life
Safety in Moderate Seismicity, 0.01; for Life
Safety in High Seismicity and for Position
Retention in any seismicity, 0.02, and the rods
have a length-to-diameter ratio of 4.0 or less.
(Tier 2: Sec. 13.6.1; Commentary: Sec. A.7.4.4)

No cladding

CG-4 Threaded Rods.
HR-not required; LS-
MH; PR-MH.

Threaded rods for panel connections detailed to
accommodate drift by bending of the rod have a
length-to-diameter ratio greater than 0.06 times
the story height in inches for Life Safety in
Moderate Seismicity and 0.12 times the story
height in inches for Life Safety in High
Seismicity and Position Retention in any
seismicity. (Tier 2: Sec. 13.6.1; Commentary:
Sec. A.7.4.9)

No cladding

CG-5 Panel Connections.
HR-MH; LS-MH; PR-
MH.

Cladding panels are anchored out of plane with
a minimum number of connections for each
wall panel, as follows: for Life Safety in
Moderate Seismicity, 2 connections; for Life
Safety in High Seismicity and for Position
Retention in any seismicity, 4 connections.
(Tier 2: Sec. 13.6.1.4; Commentary: Sec.
A.74.5)

No cladding
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CG-6 Bearing

Where bearing connections are used, there is a
minimum of two bearing connections for each

MH.

than 4 ft along the floors and roof. (Tier 2: Sec.
13.6.1.1, 13.6.1.2; Commentary: Sec. A.7.7.1)

Connections. HR-MH; ) i X No cladding
LS-MH; PR-MH. cladding panel. (Tier 2: Sec. 13.6.1.4;
Commentary: Sec. A.7.4.6)
Where concrete cladding components use
CG-7 Inserts. HR-MH; |inserts, the inserts have positive anchorage or .
. . i X No cladding
LS-MH; PR-MH. are anchored to reinforcing steel. (Tier 2: Sec.
13.6.1.4; Commentary: Sec. A.7.4.7)
Glazing panes of any size in curtain walls and
individual interior or exterior panes more than
CG-8 Overhead Glazing.| 16 ft2 (1.5 m2) in area are laminated annealed
HR-not required; LS- |or laminated heat-strengthened glass and are X No cladding
MH; PR-MH. detailed to remain in the frame when cracked.
(Tier 2: Sec. 13.6.1.5; Commentary: Sec.
A.7.4.8)
Masonry Veneer
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Masonry veneer is connected to the backup with
corrosion-resistant ties. There is a minimum of
one tie for every 2-2/3 ft2 (0.25 m2), and the
M-1 Ties. HR-not ties have spacing no greater than the following:
required; LS-LMH; PR- |for Life Safety in Low or Moderate Seismicity, X No veneer
LMH. 36 in. (914 mm); for Life Safety in High
Seismicity and for Position Retention in any
seismicity, 24 in. (610 mm). (Tier 2: Sec.
13.6.1.2; Commentary: Sec. A.7.5.1)
M-2 Shelf Angles. HR- Masonry veneer is supported by shelf angles or
not required: LS-LMH: ;)lther eleTnen‘Fs at each ﬂoor. above the gro.und X No veneer
PR-LMIL oor. (Tier 2: Sec. 13.6.1.2; Commentary: Sec.
A.7.5.2)
M-3 Weakened Planes. Mésonry veneer is anchored to the backup
HR-not required; LS- ?djac'ent to weake?ned pl'anesi such as at the. x No veneer
LMH: PR-LMH. ocations of flashing. (Tier 2: Sec. 13.6.1.2;
Commentary: Sec. A.7.5.3)
Mla:/sl(-)ir[;n};jllcrlli);.cziR- There is no unreinforced masonry backup. (Tier
2: Sec. 13.6.1.1, 13.6.1.2; Commentary: Sec. X No veneer
LMH; LS-LMH; PR-
A.7.7.2)
LMH.
For veneer with coldformed steel stud backup,
M-5 Stud Tracks. HR-not| stud tracks are fastened to the structure at a
required; LS-MH; PR- |spacing equal to or less than 24 in. (610 mm) on X No veneer
MH. center. (Tier 2: Sec. 13.6.1.1, 13.6.1.2;
Commentary: Sec. A.7.6.)
For veneer with concrete block or masonry
M-6 Anchorage. HR-not | backup, the backup is positively anchored to the
required; LS-MH; PR- |structure at a horizontal spacing equal to or less X No veneer
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M-7 Weep Holes. HR-not| In veneer anchored to stud walls, the veneer has
required; LS-not functioning weep holes and base flashing. (Tier X No veneer
required; PR-MH. 2: Sec. 13.6.1.2; Commentary: Sec. A.7.5.6)
M-8 Openings. HR-not For veneer with col'd-formed-steel stud b.ackup,
. steel studs frame window and door openings.
required; LSot | o) Sec. 13.6.1.1, 13.6.1.2; Commentary: X | | Noveneer
required; PR-MH. T ’
Sec. A.7.6.2)
Parapets, Cornices, Ornamentation, and Appendages
EVALUATION ITEM EVALUATION STATEMENT NC |N/A| U COMMENT
Laterally unsupported unreinforced masonry
parapets or cornices have height-tothickness
PCOA-1 URM Parapets |ratios no greater than the following: for Life
or Cornices. HR-LMH; | Safety in Low or Moderate Seismicity, 2.5; for X
LS-LMH; PR-LMH. |Life Safety in High Seismicity and for Position
Retention in any seismicity, 1.5. (Tier 2: Sec.
13.6.5; Commentary: Sec. A.7.8.1)
Canopies at building exits are anchored to the
structure at a spacing no greater than the
PCOA-2 Canopies. HR- | following: for Life Safety in Low or Moderate
not required; LS-LMH; | Seismicity, 10 ft (3.0 m); for Life Safety in High X
PR-LMH. Seismicity and for Position Retention in any
seismicity, 6 ft (1.8 m). (Tier 2: Sec. 13.6.6;
Commentary: Sec. A.7.8.2)
PCOA-3 Concrete CoTlcrete parapets with height-t?—thickness
Parapets. HR-H; LS-MH: ra‘Flos greater than. 2.5 have vertical x
PR-LMEL reinforcement. (Tier 2: Sec. 13.6.5;
Commentary: Sec. A.7.8.3)
Cornices, parapets, signs, and other
ornamentation or appendages that extend above
the highest point of anchorage to the structure
PCOA-4 Appendages. or cantilever from components are reinforced
HR-MH; LS-MH: PR- and a'lnchored to the structural system at a . x
LML spacing equal to or less than 6 ft (1.8 m). This
evaluation statement item does not apply to
parapets or cornices covered by other evaluation
statements. (Tier 2: Sec. 13.6.6; Commentary:
Sec. A.7.8.4)
Masonry Chimneys
EVALUATION ITEM EVALUATION STATEMENT NC [N/A| U COMMENT
Unreinforced masonry chimneys extend above
the roof surface no more than the following: for
MC-LURM Chimnes. | e chimaeys
HR-LMH; LS-LMH; PR-| " e - X
LML Life Safety in High Seismicity and for Position
Retention in any seismicity, 2 times the least
dimension of the chimney. (Tier 2: Sec. 13.6.7;
Commentary: Sec. A.7.9.1)
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MC-2 Anchorage. HR-

Masonry chimneys are anchored at each floor
level, at the topmost ceiling level, and at the

required; PR-MH.

A7.11.4)

LMH; LS-LMH; PR- ) X
LMH. roof. (Tier 2: Sec. 13.6.7; Commentary: Sec.
A.7.9.2)
Stairs
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Hollow-clay tile or unreinforced masonry walls
around stair enclosures are restrained out of
plane and have height-to-thickness ratios not
S-1 Stair Enclosures. | greater than the following: for Life Safety in
HR-not required; LS- |Low or Moderate Seismicity, 15-to-1; for Life X
LMH; PR-LMH. Safety in High Seismicity and for Position
Retention in any seismicity, 12-to-1. (Tier 2:
Sec. 13.6.2, 13.6.8; Commentary: Sec.
A.7.10.1)
The connection between the stairs and the
structure does not rely on post-installed anchors
in concrete or masonry, and the stair details are
S-2 Stair Details. HR-not capable of ac.commodating the drift calcu.lated
required: LS-LMH; PR- using the Quick Check procedure of SeCthI.I X
LMH. 4.4.3.1 for moment-frame structures or 0.5 in.
for all other structures without including any
lateral stiffness contribution from the stairs.
(Tier 2: Sec. 13.6.8; Commentary: Sec.
A.7.10.2)
Contents and Furnishings
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Industrial storage racks or pallet racks more
CF-1 Industrial Storage |than 12 ft high meet the requirements of
Racks. HR-LMH; LS- | ANSI/RMI MH 16.1 as modified by ASCE 7, X
MH; PR-MH. Chapter 15. (Tier 2: Sec. 13.8.1; Commentary:
Sec. A.7.11.1)
Contents more than 6 ft (1.8 m) high with a Anchorage is required for
CF-2 Tall Narrow height-to-depth or height-to-width ratio greater tall narrow contents more
Contents. HR-not than 3-to-1 are anchored to the structure or to X than six feet high to
required; LS-H; PR-MH. | each other. (Tier 2: Sec. 13.8.2; Commentary: provide overturning
Sec. A.7.11.2) restraint.
Equipment, stored items, or other contents
CF-3 Fall-Prone weighing more than 20 1b (9.1 kg) whose center
Contents. HR-not of .mass is more than 4 ft (1.2 m) above the % None observed.
, adjacent floor level are braced or otherwise
required; LS-H; PR-H. . .
restrained. (Tier 2: Sec. 13.8.2; Commentary:
Sec. A.7.11.3)
CF-4 Access Floors. HR-| Access floors more than 9 in. (229 mm) high are Non-applicable due to
not required; LS-not |braced. (Tier 2: Sec. 13.6.10; Commentary: Sec. X ASCE 41 Performance

Level: "Life Safety (LS)"
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CF-5 Equipment on
Access Floors. HR-not

Equipment and other contents supported by
access floor systems are anchored or braced to

Non-applicable due to

required; LS-not
required; PR-H.

Sec. A.7.12.11)

. the structure independent of the access floor. X ASCE 41 Performance
required; LS-not | o5 Sec. 13.7.7 13.6.10; C tary: Level: "Life Safety (LS)"
required; PR-MH. ier 2: Sec. 13.7.7 13.6.10; Commentary: Sec. evel: "Life Safety
A7.11.5)
It ithout lateral i fr
CF-6 Suspended ems.suspended withou .a eral bracing are free .
Contents. HR-not to swing from or move with the structure from Non-applicable due to
require d' LS-not which they are suspended without damaging X ASCE 41 Performance
uired; Ls- L . .
recclluire d: PR-H. themselves or adjoining components. (Tier 2: Level: "Life Safety (LS)"
Sec. 13.8.2; Commentary: Sec. A.7.11.6)
Mechanical and Electrical Equipment
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Equipment weighing more than 20 1b (9.1 kg)
ME-1 Fall-Prone whose center of mass is more than 4 ft (1.2 m)
Equipment. HR-not | above the adjacent floor level, and which is not X None observed.
required; LS-H; PR-H. |in-line equipment, is braced. (Tier 2: Sec. 13.7.1
13.7.7; Commentary: Sec. A.7.12.4)
Equi t installed in li ith t ipi
. qulpmen. installed m. ine w.1 a duct or piping Further investigation is
ME-2 In-Line system, with an operating weight more than 75 . ) )
i . required to review vertical
Equipment. HR-not |Ib (34.0 kg), is supported and laterally braced )
. . . . support and lateral bracing
required; LS-H; PR-H. |independent of the duct or piping system. (Tier of equinment
2: Sec. 13.7.1; Commentary: Sec. A.7.12.5) qauip '
Equipment more than 6 ft (1.8 m) high with a Anchorage is required for
ME-3 Tall Narrow | height-to-depth or height-to-width ratio greater tall narrow equipment
Equipment. HR-not  |than 3-to-1 is anchored to the floor slab or X more than six feet high to
required; LS-H; PR-MH. | adjacent structural walls. (Tier 2: Sec. 13.7.1 provide overturning
13.7.7; Commentary: Sec. A.7.12.6) restraint.
ME-4 Mechanical Doors.| Mechanically operated doors are detailed to Non-applicable due to
HR-not required; LS-not | operate at a story drift ratio of 0.01. (Tier 2: X ASCE 41 Performance
required; PR-MH. Sec. 13.6.9; Commentary: Sec. A.7.12.7) Level: "Life Safety (LS)"
Eaui hout 1 : .
ME-5 Suspended qulpmen't suspended wit! out. ateral bracing is '
. free to swing from or move with the structure Non-applicable due to
Equipment. HR-not L . .

. from which it is suspended without damaging X ASCE 41 Performance
required; LS-not 1, 1 or adjoin ts. (Tier 2: S Level: "Life Safety (LS)"
required; PR-H. itself or adjoining components. (Tier 2: Sec. evel: "Life Safety

13.7.1, 13.7.7; Commentary: Sec. A.7.12.8)
Equipment mounted on vibration isolators is
ME-6 Vibration Isolators.| equipped with horizontal restraints or snubbers Non-applicable due to
HR-not required; LS-not | and with vertical restraints to resist overturning. X ASCE 41 Performance
required; PR-H. (Tier 2: Sec. 13.7.1; Commentary: Sec. Level: "Life Safety (LS)"
A.7.12.9)
. Fl rted or platform- ted .
ME-7 Heavy Equipment. oc?r SUp It)o e. lfn)'r pa orrrtlhsupi) (())(; fb (1814 Non-applicable due to
ipment weighing mor n .
HR-not required; LS-not liql)l_p © hwedgt tﬁ i) © . a (Tier 2: S X ASCE 41 Performance
is anchor re. (Tier 2: Sec. .
required; PR-H. 8) 15 anchiored fo the structure. L1 e Level: "Life Safety (LS)"
13.7.1, 13.7.7; Commentary: Sec. A.7.12.10)
ME-8 Electrical
Equi :cl{rll:a ; Electrical equipment is laterally braced to the Non-applicable due to
dquipment. TR0 structure. (Tier 2: Sec. 13.7.7; Commentary: X ASCE 41 Performance

Level: "Life Safety (LS)"
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ME-9 Conduit
Couplings. HR-not

Conduit greater than 2.5 in. (64 mm) trade size
that is attached to panels, cabinets, or other
equipment and is subject to relative seismic

Non-applicable due to

PR-H.

A7.16.1)

. . . . X ASCE 41 Performance
required; LS-not displacement has flexible couplings or )
. . . Level: "Life Safety (LS)"
required; PR-H. connections. (Tier 2: Sec. 13.7.8; Commentary:
Sec. A.7.12.12)
Piping
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
PP-1 Flexible Couplings. | Fluid and gas piping has flexible couplings. Non-applicable due to
HR-not required; LS-not | (Tier 2: Sec. 13.7.3, 13.7.5; Commentary: Sec. X ASCE 41 Performance
required; PR-H. A.7.13.2) Level: "Life Safety (LS)"
. Fluid and iping i hored and braced t .
PP-2 Fluid and Gas thm . ant gas;[pllpln% s Tllc Oie kan (T r ac; © Non-applicable due to
Piping. HR-not required,; " ©s 1“31(:711;61;) 7”;1_1 Cspl s ort el .SS" e X ASCE 41 Performance
LS-not required; PR-H. ©0. 23.7.3, 13- 1.9, LOMIMCHIALY: 5eC. Level: "Life Safety (LS)"
A.7.13.4)
One-sided C-cl that t piping 1 .
PP-3 C-Clamps. HR-not thne zlse. (6c4amp ; . a d‘supptor plplngt a.rgecrl Non-applicable due to
an 2.5 in. mm) in diameter are restrained.
required; LS-not (Tier 2: Sec. 1373, 13.7.5: g erare tes ] Se X ASCE 41 Performance
required; PR-H. 16T 22 9€C. 25, 7.3, 13.£.0; Lotimentaty: sec. Level: "Life Safety (LS)"
A.7.13.5)
PP-4 Piping Crossing Piping tha.t crosses seismi'c joints or isolation '
S planes or is connected to independent structures Non-applicable due to
Seismic Joints. HR-not . .
ired: LS-not has couplings or other details to accommodate X ASCE 41 Performance
required; LS- . L . .
d . the relative seismic displacements. (Tier 2: Sec. Level: "Life Safety (LS)"
required; PR-H.
13.7.3, 13.7.5; Commentary: Sec. A.7.13.6)
Ducts
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Rectangular ductwork larger than 6 ft2 (0.56
m2) in cross-sectional area and round ducts
1 than 28 in. (711 in diamet
D-1 Duct Bracing. HR- arger than 1n.( mm),m rameter are Non-applicable due to
; braced. The maximum spacing of transverse
not required; LS-not . X ASCE 41 Performance
. bracing does not exceed 30 ft (9.2 m). The .
required; PR-H. . . L . Level: "Life Safety (LS)"
maximum spacing of longitudinal bracing does
not exceed 60 ft (18.3 m). (Tier 2: Sec. 13.7.6;
Commentary: Sec. A.7.14.2)
D-2 Duct Support. HR- | Ducts are not supported by piping or electrical Non-applicable due to
not required; LS-not |conduit. (Tier 2: Sec. 13.7.6; Commentary: Sec. X ASCE 41 Performance
required; PR-H. A.7.14.3) Level: "Life Safety (LS)"
Ducts that cross seismic joints or isolation
D.—3 Puct§ Crossing |planes or are connecu.ad to independent. Non-applicable due to
Seismic Joints. HR-not |structures have couplings or other details to
. . .. X ASCE 41 Performance
required; LS-not accommodate the relative seismic )
. . . Level: "Life Safety (LS)"
required; PR-H. displacements. (Tier 2: Sec. 13.7.6;
Commentary: Sec. A.7.14.4)
Elevators
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
EL-1 Retainer Guards. |Sheaves and drums have cable retainer guards.
HR-not required; LS-H; |(Tier 2: Sec. 13.7.11; Commentary: Sec. X No elevators

Battle Ground, Prairie High School, 600 Building ASCE 41 Tier 1 Summary

Washington State School Seismic Safety Assessments Project

29 of 30

June 2019

ReidMiddleton




EL-2 Retainer Plate. HR-
not required; LS-H; PR-
H.

A retainer plate is present at the top and bottom
of both car and counterweight. (Tier 2: Sec.
13.7.11; Commentary: Sec. A.7.16.2)

No elevators

EL-3 Elevator
Equipment. HR-not
required; LS-not
required; PR-H.

Equipment, piping, and other components that
are part of the elevator system are anchored.
(Tier 2: Sec. 13.7.11; Commentary: Sec.
A.7.16.3)

No elevators

EL-4 Seismic Switch.
HR-not required; LS-not
required; PR-H.

Elevators capable of operating at speeds of 150
ft/min or faster are equipped with seismic
switches that meet the requirements of ASME
A17.1 or have trigger levels set to 20% of the
acceleration of gravity at the base of the
structure and 50% of the acceleration of gravity
in other locations. (Tier 2: Sec. 13.7.11;
Commentary: Sec. A.7.16.4)

No elevators

EL-5 Shaft Walls. HR-
not required; LS-not
required; PR-H.

Elevator shaft walls are anchored and reinforced
to prevent toppling into the shaft during strong
shaking. (Tier 2: Sec. 13.7.11; Commentary:
Sec. A.7.16.5)

No elevators

EL-6 Counterweight
Rails. HR-not required;
LS-not required; PR-H.

All counterweight rails and divider beams are
sized in accordance with ASME A17.1. (Tier 2:
Sec. 13.7.11; Commentary: Sec. A.7.16.6)

No elevators

EL-7 Brackets. HR-not
required; LS-not
required; PR-H.

The brackets that tie the car rails and the
counterweight rail to the structure are sized in
accordance with ASME A17.1. (Tier 2: Sec.
13.7.11; Commentary: Sec. A.7.16.7)

No elevators

EL-8 Spreader Bracket.
HR-not required; LS-not
required; PR-H.

Spreader brackets are not used to resist seismic
forces. (Tier 2: Sec. 13.7.11; Commentary: Sec.
A.7.16.8)

No elevators

EL-9 Go-Slow Elevators.
HR-not required; LS-not
required; PR-H.

The building has a go-slow elevator system.
(Tier 2: Sec. 13.7.11; Commentary: Sec.
A.7.16.9)

No elevators

Battle Ground, Prairie High School, 600 Building ASCE 41 Tier 1 Summary
Washington State School Seismic Safety Assessments Project 30 0f 30

June 2019

ReidMiddleton



Appendix B: Concept-Level Seismic Upgrade Figures
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Figure 1 - Floor Plan
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Figure 2 - Roof Plan
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Figure 3 - Conceptual Sections
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PD F‘REIDIME Wa State School Seismic Safety

Name: Assessment
Second Name: Prairie High B600
Location: State of Washington
520 Kirkland Way, Suite 301 Design Phase: ROM Cost Estimates
Kirkland, WA 98033 Date of Estimate: April 2, 2019
tel: (425) 828-0500 Date of Revision:
fax: (425) 828-0700 Month of Cost Basis: 1Q, 2019

www.prodims.com

Prairie High B600

Master Estimate Summary

Total Estimated

Project Name Construction Cost

Prairie High B600 Structural Costs $457,787
Prairie High B600 Non-Structural Costs $152,088
TOTAL ESTIMATED CONSTRUCTION COST $609,876

Estimate Assumptions:
The ROM Construction Cost estimates are based on the Concept Design Report for the Project.
Construction Escalation is not included. Costs are current as of month of Cost Basis noted Above

Estimate Qualifications:
The ROM estimates are not be relied on solely for proforma development and financial decisions.
Further design work is required to determine construction budgets.
All Buildings Estimated to the 5' foot line for Utilities, All Sitework is estimated to go with any combination of the buildings and alternatives.
The ROM estimates do not include any Hazardous Material Abatement/Disposal.
For Construction Cost Markups they are additive, not cumulative. Percentages are added to the previous subtotal rather than the direct cost subtotal.
Owner Soft Costs are not included in the estimates. Soft costs can include design fees, sales tax, permits, owner's contingency and FF+E.
Estimated labor is based on an 8 hour per day shift 5 days a week. Accelerated schedule work of overtime has not been included.
Estimated labor is based on working on unoccupied facility without phased construction.
Estimate is based on a competitive public bid with at least 3 bona fide submitted and unrescinded general contractor bids.
Estimate is based on a competitive public bid with a minimum 6 week bidding schedule and no significant addendums within 2 weeks of bid opening.
State of Washington General Contractor/ Construction Manager (GC/CM) contracts typically raises construction costs. It is Not Included in this estimate.
Estimated construction cost is for the entire project. This estimate is not intended to be used for other projects.
Please consult the cost estimator for any modifications to this estimate. Unilaterally adding and deleting markups, scope of work, schedule,
specifications, plans and bid forms could incorrectly restate the project construction cost.
Construction reserve contingency for change orders is not included in the estimate.
Sole source supply of materials and/ or installers typically results in a 40% to 100% premium on costs over open specifications.
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Washington Schools Earthquake Performance Assessment Tool (EPAT)

MAIN PAGE

Full District Name

Battle Ground

Point of Contact

Kevin Jolma

Telephone 360-885-6677

E-Mail jolma.kevin@battlegroundps.org

File Name E;l;l:- OSIOUndy, rrdalre, OUU Ividlll DulTUIIIg File Date: 10/19/2018
District Battle Ground

Facility Name

Prairie High School

Building Part Name

600 Main Building

Earthquake Ground Motion (% g) Earthquake Hazards
20% in 50 year PGA 15.9% Site Class D
10% in 50 year PGA 23.7% Ground Shaking Hazard High
2% in 50 year PGA 40.8% Liquefaction Potential Very Low
Percentile S o Combined Earthquake .
Among all WA Campuses 29% Hazard Level High
Total Building Part o
Area (Square Feet) Building Evaluated By Input Data by Person(s)
10,725 DNR, Reid Middleton Kendra Tappe, Reid Middleton

The Earthquake Ground Motion and Earthquake Hazard Hazards data shown above are primarily for use and

interpretation by engineers.

Refer to the EPAT User Guide for technical explanations of the Earthquake Ground Motion and the Earthquake

Hazards information.
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Washington Schools Earthquake Performance Assessment Tool (EPAT)
BUILDING DATA PAGE

Facility Name Prairie High School

Building Name 600 Main Building

Building Use Educational

Data Entry Item User Entered Values Default Values Used for BCA

Seismic Data
Decimal Latitude 45.705 45.704811 45.705
Decimal Longitude -122.555 -122.552806 -122.555
Site Class (Soil/Rock Type) D C D
Liquefaction Potential Very Low Very Low Very Low
Geographic Region for Seismic Zones Coastal Coastal Coastal

Building Structural Data
HAZUS Building Type™™* RM1 Reinforced Masonry RM1
Number of Stories (Excluding Basement)*** 1 Bearing Walls w/ Wood 1
Year Built*** 1979 or Metal Diaphragms 1979
Code for Building Design (if known) UBC Use the Drop-Down UBC
Design Code Year (if known) 1994 menus to Select Data 1994
Severe Vertical Irregularity™™* No Entries for the Bright No
Moderate Vertical Irregularity*** No Green Shaded data No
Plan (Horizontal) Irregularity*** Yes cells. Yes

*** Mandatory Data Entry



Washington Schools Earthquake Performance Assessment Tool (EPAT)
RESULTS SUMMARY

District Name

Battle Ground

Existing Building

School Name

Prairie High School

Life Safety Risk & Priority
for Retrofit or Replacement

Building Name 600 Main Building Very Low
Building Data

HAZUS Building Type RM1 Egg:;rac;ssMasonry Bearing Walls w/ Wood or Metal

Year Built 1979

Building Design Code 1994 UBC

Existing Building Code Level

High-Moderate

These parameters determine the capacity of the existing
building to withstand earthquake forces.

Geographic Area Coastal
Severe Vertical Irregularity No
Buildi ith i larities h t rthquake d
Moderate Vertical Irregularity No uridings with ireguiarities have greater earthquake damage
than otherwise similar buildings that are regular.
Plan Irregularity Yes

Seismic Data

Frequency and severity of earthquakes

Earthquake Ground Shaking Hazard Level High at this site
. Earthquake ground shaking hazard is
- 0,
Percentile S; Among WA K-12 Campuses 29% higher than 29% of WA campuses.
Site Class (Soil or Rock Type) D Stiff Soll
Liquefaction Potential Very Low Liquefaction increases the risk of major
damage to a building
Combined Earthquake Hazard Level High Earthquake ground shaking and

liquefaction potential

Severe Earthquake Event (Design Basis Earthquake Ground Motion)1

Building Damage Probability if foty’ Most Likely
Building State g z 9 Building is not L',e Safety Post-Earthquake
Estimate . 3 Risk Level . 5
Repairable Tagging
Existing Building 15% 9.6% Very Low Green/Yellow
Life Safety Retrofit Building 9.9% 3.9% Very Low Green
Current Code Building 7.5% 2.3% Very Low Green

1. 2/3rds of the 2% in 50 year ground motion

4. Based on probability of Complete Damage State.

2. Percentage of building replacement value.

5. Most likely post-earthquake damage state per ATC-20.

3. Probability building is in the Extensive or Complete damage states. For existing buildings, the probability that
the building is not economically repairable may be higher: some buildings in the Moderate Damage state are

also likely to be demolished.

Source for the Data Entered into the Tool

Building Evaluated By:

DNR, Reid Middleton

Person(s) Who Entered Data in

EPAT:

Kendra Tappe, Reid Middleton

User Overrides of Default
Parameters:

Building Design Code Year, Latitude, Longitude, Site Class, Liquefaction,

Geographic Regio

n
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Appendix E: Prairie High School Existing Drawings

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building ReidMiddieton T "ES

Battle Ground Public Schools - Prairie High School
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Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building ReidMiddieton T "ES

Battle Ground Public Schools - Prairie High School
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ROUF

FLOOR — SECOND FLOOR GYM
FLOOR - MECMANICAL ROOMS
FLOOR PARTITION ALLOWANCE

GENERAL STRUCTURM, NOTES:
m&.

THE GEMERAL COMTRACTOR SMALL VERIFY ALL DIMENSIONS AND CONDITIONS' { INGLUDING OPENINGSI
\V(YH ARCMITECTURAL, MECHAMICAL, AND ELECTRICAL DRAWINGS.
SHOP DRAWINGS SHALL BE REQUIRED ON REIMFORCING STEEL, STRUCTURAL STEEL, METAL DECK,
STEEL JOISTS, GLUE LAMINATED MEMBERS, FABRICATED JOISTS, TRUSSES, PRECAST CONCRETE
MEMBERS AND SHALL BE REVIEWED PRICR 70 FABR!CAYION. SUPFLY FOUR COPIES OF ALL SHOP
DRAWINGS TO ARCHITECT.
FIRST FLOOR SHALL BE PERMANENTLY ATTACHED YCK WALLS PRIOR TO BACKFILLING AGAINST
STRUCTURE .
THIS STRUCTURE SHALL BE ADEGUATELY BRACED FOR WIND OR EARTHOUAKE FORCES UNTIL THE ROOF
AND WALL UNLTS HAVE BEEN PERMAMNENTLY ATTACHED.
ALL CONCRETE JOINTS SHALL BE ROUGH TEXTURED, CONTRACTOR SHALL OBYAIN STRUCTURAL
ENGINEER'S REVIEW ON ODETAILS OF ALL CONSTRUCTION JOINTS PRIOR TO mNSl'RUCTION.

6. CONTRACTOR TO VERIFY AL, SITE CONDITIONS.

7. 24 HOUR NOTICE IS REQUIRED PRIOR TO ALL INSPECTIONS.
SEE SPECIFICATIONS FOR SPECIFIC SEQUIREMENTS.

LOARS

25 1.BS. PER 50, FT.
100 185, PER SQ. FT,
56 L8S. PER S0. FT,
20 LBS. PER SQ, FT, mmtc«ms

WIND U.B.Co BASIC 25 £BS. PER SG, FY.

SEISMIC U.B.C. Z0NE X1

1.
2.

1.

1o

2,

3.

OF PILING 15 25 TONS EACH.

PILING SHALL BE DOUGLAS FIR, CLEAN PEELED, CONFORMING TO U.8.C. STANDARD 25-18 asss B,
WITH A MINIMUM TIP DIAVETER OF 8 INGES. N
ALL PILING SHALL BE PRESSURE TREATED WIiTH CREOSOVE TO 10 LBS. PER CU. FT. OPEN CELL e
RETENTION IN ACCORDANCE YO U.B.C. STANDARD 25-12,
APFLY TWO SINGLE WRAP STEFL STRAPS AT 1 FOOT AND 2 FEET FROM EACH TIP AND BUTT AS
PER AWPI SPECIFICATIONS AS REQUIRED FOR DRIVING.
PILING SHALL BE DRIVEN WiTH A HAMMER DEVELCPING 15,000 FT. LBS. OF ENERGY PER BLOW
{SUCH AS THE VALCAN NO. 1 OR EQUIVALENT).
PILING SHALL BE DRIVEN TO TIP FENETRATION OF 35 FEET AND MAY BE TERMINATED AT THAT
DEPTH PROVIDING A MINIMUM OF 15 DLOWS PER FOOT 1S OBTAINED FOR THE LAST FOOT OF
PENETRATION. (SEE JTEM & FOR TESTING AND CONFORMATION) .
EING DRIVING DATA SHMALL BE RECORDED BY AN {NDEPENDENT TESTING LAJORATORY AND
SUBMITTED DAILY TO TME STRUCTURAL ENGINEER FOR REVIEW. COSTS OF TESTING LABORATORY
AND SELECTION OF FIRM TO BE' OWNERS RESPONSIBILITY. AT THE OWNER'S OPTION THE 1.
s'rﬁmm ENGINEER MAY ACT IN THIS CAPACITY.

~ DURING DRIVING-~THE 455 IN LENGTH) TO BE DRIVEN
AY SCATTERED LOCATIONS AROUND THE SITE 1M ORDER YO DETERMINE YHE DRIVING
COHARACTERISTICS OF THE DEEPER SOILS. ITBM 7 ABOVE Wil APPLY AND ALL DRIVING DATA
With BE RECORDED AND USED TO DETERMING FINAL PILE CAPACITY AMD REDUIRED LENGTHS.
THESE PILING (6) LOCATYONS TO BE LOCATED BY THE STRUCTURAL ENGINEER. - RESULTS AND
AUTHORTZATION TO PROCEED WITH PILE ORIVING WILL BE GIVEN AFTER A REPORY ON TESTING IS
CRTAINED FROM TESTING AGENY (APPROXIMATELY THREE OAYS.
PILING CONTRACTOR SHALL CUT DFF PILING TO CUT OFF ELEVATIONS AND SATURATE TOPS OF ;
PILING WITH TWO. COATS OF THE SAME TREATMENT OF PILE APPLIED 15 MENUTES APART. PR

M NG LTS
FOUNDATION SIZES ARE GASED DN A TOTAL LOAD BEARING SOFL PRESSURE OF 1500 LA, PER SG, F,
FOUNDATION ELEVATIONG SHOWN ARE TO BOTTOM OF FODTINGS: ;
AL FOOTINGS SHALL DE FOUNDED OM FIRM, SO O FliL,
SEE 1TEM 4. o .
ENGINDERED GRANULAR FILL WAS BEEN PLACED PRIDR TO THIS CONTRACT.
ALL FOOTINGS SMALL BE A MININUM OF 1 FOOY BELOW FINAL- GRADES .
AL DISTURBED SON. SMALL BE RENOVED BY HMAND OPERATION FROM FUOTING EXCAVAYION TO NEAT
LINES,
BOTTOM OF FOOVINGS SHALL BE STEPPED FROM ELEVATION TO ELEVATION AT 2 FT. HORIZONTAL TO
1 FT. VERTICAL STEPS OR SMALL BE SLOPED MOT TO EXCEED 1 VERTICAL 7O 4 HORIZONTAL WHEN
APPROVED BY THE STRUCTURAL ENGINEER.

- - . LA R
um&mmﬁmw,z&mvxmmmwxﬂmm
STRENGTH OF 3000 P.S«Iy EXTERIOR WALKS.

4006 P.S5,%. ALL Slaas, BERMs, RILECHPS MD STRUCTLRAL SLABS. :
A MINIMUM OF & CONCRETE TESY c\rums AL BE PROVIDED #FUR £ACH DAY'S. POUR OR 100 L
CUBIC YARDS (WHIGHEVER 1S . CYLINDERS SHALL BE
TESTED A6 FOLLOMS: :vam;z;z.uuﬂswlmmmmm
CONCRE SHALL

PRACTICE, LATEST EDITION, AND SPECIFICATIONS. .

AT AREAS OF DEPRESSIONS FOR SLABS ANG SEAMS; PROVIDE MINIMUMN THIGGNESS OF DEPTH AS FOR
ADJACENT AREAS UMLESS OTHERWISE SHOWN,

SHORE ALL, SELF-SUPPURTING SLABS AND BEAMS UNTH. JOB-CURED CYLINDERS INDICATE &' MINIMUM
AVERAGE OF 100X OF THE DESIGNATED MINIMUM CYLINCER STRENGTH BY TEST.

<. PRECAST M
AlL CONCREYE FOR PRECAST MTEWX‘YSWBEM'E!M AGGREGATE . CONCRETE WITH
A MINISAM 28 DAY CYLINOER OF 4000 P.S.1.
PRESTRESS CONCRETE riBHIOW S(.AE: \NZTS SHALL BE MANUFACTURED BY E}ﬂm PREMEX Oﬂ APPROVED,
TO THE DIMENSIONS AS SHOWN ON THE DRAWINGS.
A, UNITS SHALL HAVE A ROUGH SURFACE FOR MAXIMUM B&\D‘ING OF TOPPING. SL.AB.
B, SEAL THE BOTTOM OF ALL SIDE JDINTS TO PREVENT LEAKAGE OF mmm.
C. PROVIDE END VOID CLOSURES.
D.  GROUT AL JOINTS BETWEEN WNITS WITH NIN-SHRINKING HIGH BOND ENER" GROUT .
N,

ALl RETNFORCING STEEL FOR COMCRETE SHALL CONFORM TO U.B.C. STANDARDS NO. 26-4 ANO
ASTM GRADE 60 FOR ALl REINFORCING.
ALL WELDED RETNFORCING STEEL, METAL INSERTS AND CONNECTIONS SHALL COHFORM TO U.B.C.
STANDARG NO. 26-6.
REINFORCING (MINIMM UMLESS OTHERWISE SHOWN ON PLANS)
3.3 FEINFORCING FOR #ALLS

6''e4s B 12 E.¥, & CENTER

8% .45 2 15 E.¥. & CENTER

10°'~95 @ 10 E.N. @ CENVER

12'%-26 2 12 £, E.F, (EACH WAY, EAGH FACE)

1.

2.
3.
LN
1.
2.
3.

4,
5.

6.

1.

1.1 ROOP SHEATHING 3/4" INDEX 48/24 OR 1 1/8'* 2<4~§ FLYWOOD, sE ssm
AT

1.

2.
3.

4.

5.

1.
2.

3.2 PLACE 2-#5 CONTINUDUS AT BOTTOM, TOF AN AT DISCONTINUDUS ENDS OF ALL mtrm
AND WALLS.
3.3 PLACE 2 FT. X 2 FT, BARS AT CORNERS AND INTERSECTIONS FOR WALLS AND FOUNDATIONS
EQUAL IN SIZE AND NUMBER TO HORIZONTAL REINFORCING.
3.6 PLACE #4 BENT DOWELS 1 FT, X 2 FT. AT 4 FT, 0.C. FOR EXTERIOR WALL T0 SLAB <
UNLESS SHOWN OTHERWISE,
3.5 PLACE 2-#5 CPENING WIDTH PLUS 4 FT. TOP. AND BOTTOM: ~ 2-#5 CPENING HETGHT PLUS & FT,
EAQH SIDE; PLUS 2~85 X 4 FT. DIAGONAL BARS AT EACH CORNER OF ALL OPENINGS.
3.6 PLACE 2-#5 X 4 FT, DIAGONAL BARS AT EACH CORNER OF ALL SLAB OPENINGS GREATER THAN.
1 FT.-6 IN, IN DIMENSIOGN.
ALL WELDED WIRE FABRIC SHALL CONFORM m hSTM SPECIFICATION A-385-73.
4.3 AL WIRE FABRIC SHALL BE
ALL REINFORCING STEEL SHALL BE ne‘un_ao. fmxcxrsb, AND PLACED [N ACCORDANCE WITH ACT
DETAILING MANUAL 318,
5.1 AL REINFORCING STEEL SHALL BE ACCURATELY AND SECURELY PLACED, .
5.2 REINFORCING SHALL NOT BE BENT OR DISPLACED FOR THE CONVENIENCE OF OTHER TRADES
UNLESS' APPROVED BY THE STRUCTURAL ENGINEER.,
5.3  MINIMUM. CONCRETE COVER FROM SURFACES SHALL BEt
3'* + 1/2' TO BOTTOM OF FOOTING
2'' 3 14" TO EARTH FACE OF WALL
1°* £ 174" TO INSIDE. FACE OF WALL
2't 3 1A4'" MAIN STEEL BEAMS AND COLUMNS
3/4'% 4 146" SUAB TO TOP AND BOTTOM SURFACES
CENTER OF ‘SLABS OM GRADE ~ SEE DRAWINGS FOR SLABS OVER PILING
5.4 ELECTRICAL CONDUIT SHALL BE PLACED NEAR CENTER OF SLAS,
5.5 w ALL BARS A MINIMUM OF 30 DIAMETERS EXCEPY &S OTHERWISE NOTED.
5.6 FOR DETAIL GEMERAL, NOTES. CONTROL UMLESS SHOWN OTHER-
mss ON DRAWINGS..

T

ALL PRAMING LUMBER SHALL BF DOUGLAS FIR DR LARCH GRADED TO 1970 STANDARD @AQ!NG

RULES #$16 FOR WEST COAST LIMBER,

1.3 STRUCTURAL LIGHT FRAMING - 82 FB .= J4S0 PLS.T

1.2 LIGHT FRAMING & STUDS - FB = 1050 P.SX,

1.3 STRUCTURAL JOIST AND PLANKS ~ 2 FB = 1250 P.S.t.

1.6 BEAMS AND STRINGERS - 81 FB = 1350 P.S.1. .
1,5 POSTS AND TIMEERS ~ #1 FB = 1200 P.S,1. .

ALL PLATES AND LEDGERS, IN CONTACT WITH CONCRETE OR MASONRY SHALL BE PRESSURE TREATED.,

FOR NAILING SEE SCHEDULE AND WAMX?‘GS.

Al GLUE LAMINATED MEMBERS. smu. BE DOUGLAS FIR 2400 F BENDING STRESS GRADE CONFLRMING
TO THE LATEST EDITION OF UB.C. 'STANDARD NO, 28-10 AND 25-11 WITH STRESSES AS. SHOWN
ON PLANS,

ERECTION OF MEMBERS SHALL GONFDRM TO AITC SPECIFICATIONS.

AL GLUE LAMINATED MEMBERS SHALL BE NOVOMED, SHIPEXJMDF‘IN!%D&SFERWMD

- SPECTFICATIONS.

AL GLUE LAMINATED MEMEERS EXPOSED TO WEATHER SHALL SE FABRICATED WITW WATERPRODF GLUES.
CAVBER BEAMS TO YRUE LINES UNDER 1.25 TIMES DEAD LOAD DEFLECTION EXCEPT AS OTHERWESE
SHOWN,  SUPPLIER TO SHOW CAMBERS ON SHOP DRAWINGS. 5

CERTIFICATES DF. INSPECTION, #1 AND #2 FROM AITC, OR AN TESTING 1

WILL BE REGUIRED. b

ALL PLYWOOD SHALL: BE WITH GLAE HAM}’!L
WITH UNTTED STATES COMMERCIAL STANDARDS CS 45-60 AND U.B.C. 25»9 ‘LATE&T EDX“W

136 ¢

oF
mxmmlwmrtauu&mmmm
1.2 FLOOR < MEQUANIEAL RODNS, PROJEETOR ROOM. 5/8"% INDEX azns
1.3 WALL SHEATHING ~ 1/2'' INDEX 2470
1.4 CETLING AREAS - ND STORAGE - 142" INDEX 20/0 (CEILING OMLY)
PLYWDOD -SHEATHING SMALL BE LAID WITH END JOINTS swasiwm . g
NASLASPERW AND DRANINGS.. e

GYPS: FOARD._AND BOARD

smlj- GYFSLN WALL. m WAW!NG SHALL CONFORM TU U.B‘C. st»cwa NO. AT-10578.

STRUCTURAL GYPSUM SHEATHING BOARD SHALL CONFORM TO U.B.C. STANDARD NO, &7-9~T3,
GYPSUM WALL BOARD, SHEATHING Bﬂmo SHALL BE APPLIED WITH STAGGERED END HOINTS AND
MYLED AS. PER NAILING .

m
ALL ROOF AND FLUOR MEMBERS SHALL BE MANUFACTURED BY TRUS-JOIST mwfrm R mv&‘o
EQUAL,
ALL JOISTS SHALL CONFORM TO ALL val,sxms CF THE 1973 UNIFORM ﬁmw(“ﬁ CO0E -
JOISTS SHALL NOT EXCEED A LIVE LOAD DEFLECTION OF L/360 OF THE WORKING SYRESSES AS
SHOWN IN VHE U,B.C. FOR APPROPRIATE MATERIALS UNDER A TOFAL LOAD OF 40
JOIST MANUFACTURER SHALL FURNISH FOUR COMPLETE ENGINGERING SHOP DRAWINGS WITH
REGISTERED ENGINEER'S SEAL TO ARCHITECT'S OFFICE.
pxsf MAMFACTURER SHALL FURNISH PRE-NOTCHED WODD BEARING PLATES,

AL METAL DECKING SMALL CONFTRM TO THE. SPECIFICATIONS OF WETAL STEEL.DECK INSTITUTE,
METAL ROOF DECKING SHALL BE M, H, ROBERTSON GALBESTOS, 1 1/2°' HUSKI-RIB, 20 GA.
FLUTED PROFILE, PAINTED GALV, DECK OR APPROVED.

CONNECT RODF DECKING TO SUPPORTING MEMBERS WITH 14 GAGE X 1 1/2'' SELF-TAPPING SCREWS
wlmwmmﬁﬂemaxﬂ 0.Cs

PROVEDE ALL s ANLES,
COMALETE ROOF DIAPHRAGH.

PAINT TOUGH \P ALL ABRASTONS.

ETCid YO PROVIDE 4

ALL STERL SHALL CONFORM TD ASTH A36~TOA AND TO iB.C. STANDARD MD. 27-1,
AL FABRICATION, ERECTION, AND IDENTIFICATION OF STRUCTURAL SYEEL SHALL CONFDRM TO
AISC SPECIFICATIONS AMD 1.B.C., STANDARD ND. 27-2.

AL WELOING SHALL TO AWS SPECIFICATIONS AND UsB.C. STANDARDS NO..27-§.
3.1 ALL WELOERS SHALL BE CERTIFIED NDER AMS SPECIFICATIONS.

SHEAR CIFGECTORS SHALL CONFORM TO U.B.C. STANDARD NO. 27-8 [LATEST ECTTIONS. ©

ML HIGH STRENGTH GOLTS MATERLAL AND INSTALLATION SHALL CONFORM TO. U.B.C. STANDARD
NO. 277,

5.1 'BOLYS SHALL CONFDRM TQ ASTM A3Z26 AND ASTM 4690 SPECIFICATIONS.

«F. {FOR ml.

L.g

Gy MengeeR T HORLZINTAL asmm;xm.

- AP AND INTERSECTIONS. A-36D
FLOBR JOISTS (RODF. JBISTS) !
CEILING ~ TO PLATES OR BEAMS - YOE NALL 2!
BLOCKING TO ﬁ-ﬂ'ﬁ TOE NASL 159 & 8 0.C.
" BLOGKINGTO  JOISTS. ~ EACH END ; 1100

6. AL MEMEERS SMALL BE CONMECTED WITH SEMI-FINISFED MAGHINE ROLTS UNLESS %lsﬁ

| SMOWN ONPUANS. TYPE ASTH A-307,

7. AL COLD FORM MEMBERS, mmxuwrrmcsmm SUALL CONFORM ‘TQ_Us
27-9-73,

MASONRY. 5

1. ALL HOLLOW CONCRETE MASONRY UNITS SHALL BE MALF SAND + MALF OB OR EXPANDED SHALE
M Ny 1000 P.S, 1, 2-CELL UNITS COMPORMING T0 U.B.C. STANDARD ND. 24~4 AND ASTM
580+

T ASTH SPECIFICATION Ca82; S.%.1 AS MODIFIED
i érv r.t.s.m REPORT NI 2730, GRADE ', TYPE 1, M&000.

3. GROUT FOR ALt REINFORCED BRICK AND: MOLLOH UNIT MASONRY WALLS ‘SHALL BE 378 TNCH AGGREGATE
CONCPETE WITH A 28 DAY STRENGTH OF 3000 F.S.1. WiTH INTRUSION AID ADMIXTURE EXPANDER
APPLIED AS PER MANUFACTURER SPECIFICATION, SLUMP SHALL BE 7 7O 8 INCHES,

6. AL MORTAR FOR REINFORGED MASONRY SHALL OE U.5.C. TYPE § 1800 P.5.1. COMPRESSIVE
STRENGTH AT 28 DAYS WITH THE POLLOWING PROPORTIONS:
CEMENT

~ 1 PART

LINE - 172 PART MAXIMUM

SAND - & PARTS MAXIMUY

POZZOLAN - 145 PART MAXIMUM AS REQUIRED

S. AL MORTAR SHALL BE MIXED BY VECHANICAL MEANS AND PRIPORTIONED BY ACCLRATE MEASUREMENT.
SHOVEL, MEASUREMENT WiLL NDT B8 tu.mzn-
6. TESTS. - SEE SPECIFICATIONS
6:1 ONE MORTAR TEST, m:ax:mm. AND ONE FRESM TEST SHALL BE TAKEN BY AN
INDEPENDENT. TESTING COMPANY FOR EACH 2000 50, FT. OF WALL AREA
7. CONTINUOUS SPECTAL ‘INSPECTION WILL BE PROVIDED BY THE OWNER FOR THIS STRUCTURE.
8. ALL REINFORCING FOR MASONRY WALL SHALL GE GRADE 40 CONFORMING TO ALL PROVISIONS OF
CONCRETE REINFORCING SECTION ABOVE. :
9. EXCEPT AS DYHERWISE SHOWN, REINFORCE ALL MASONRY WALLS WETH THE FOLLOWING MINIMUM:
B MU ~ #5 AT 68'% 0.C. VERTICAL AT CENTER OF GROUTED VDIDS WITH BAR POSITIONIR
AT TOPAND.BOTTOM AND 87 G.C. MAXTAM
. L 2-#5 TN HORIZONVAL BOND BEAMS AT &' O.C. LMLESS OTHERWISE SHOWN ON DRAWINGS.
&') oMy~ eA AT 48" 0.C. VERTTCAL ‘AT CENTER OF GROMTED VDIOS WITH BAR POSTTIONER AT
TP AND BOTTOM AND 8' D.C, MAXIMM
|+ 2-86 IN MORIZONTAL BOND BEAMS AT &' 0.C. UNLESS DTMERWISE SHOWN ON DRAWINGS.
1200 M0 ~ 145 AT Z4%* 0.C. YERTICAL AT CENTER DF SROUTED VOIDS WEVH BAR POSTTIONER AT
TOP AND BOTTOM AND 8% 0.C. MAXIMM.
~ 2e#S IN HORTTONTAL BOND BEAMS AT 4' 0.C. UNLESS CTHERWISE SHOWN ON DRAWINGS,

10. EXCERT AS OTHERWISE SHOWN REINFORCE AROUND ALL OPENINGS ¥ITH z--s HORTZONTAL AT HEAD
BY OFENING # & FT. AND 1-#5 VERTICAL AT EACH JAMS BY OPENING + &'FT,
| EXCEPT AS/ OTHERWISE SHOWN DOWEL ALL MASONRY WALLS TO FOUNDATION WALLS WITH 1<#5 DOWEL
X & FT, AT EACH VERTICAL WALL BAR EMBEDOED 1 FT.-6 IN. INTO CONCRETE.

125 LAP ALL SARS A MINSMS OF 30 DIAMETERS EXCEPT AS OTHERWISE SHOWN,

13, mvtmztmxzﬂ,mnummmwnmsmuummmsr&

ﬂai!.m :Mmmm MUMBER OF NATLS FOR HOOD MENEERS (EXCEPT AS MOTED 0N oriwINES)

STUDS T FLATES = €80 NALL ‘ 22160
< TOE NALL 100

TW PLATES AND Et}!‘fw PLATES

= SPIKE TOGETHER 160 B 12 N O

BRIDGING TG JDISTS - . 2+100
g 1609 16 IN.

X LAMINATED Bems 160 azs T L8 s‘rAsGEaEn

PLWOGD
ROOF smmme - SeE txuwmﬁ S-36 HOR, ROOF NATLING
FUOOR SHEATHING = 578 IN.
* 3 EDGES OF EACH SHEET AND BLDCKING AT WALLS ' 10D 8 § 1. 0,C.
@ INTERIOR OF EACH SHEET L1007 12 ING @LCL
CEILING SHEATHING -~ 1/2 IM. . )
& EpcEs & 8 & 1N, O.C,
3 IHTERIOR OF SHEETS 80 3 12 I8, G.C,
NALL SHEATHING ~ 172 IN.
ﬂmsr‘~ . 60 @ & IN. O.C,
@ INVERIOR OF SHEETS §0 B 12 IN. O.C,
122 IN. GYPSUM SHEATHING somo au GAL X 1 W ING X 716 TN, MEAD DIAMOND
PT. GALY. NAILS
AT AL STUDS; TOP 6 BOTYOM PL.AYES £ BLOCKING 4 IN. 0.C.

142 IN. GYPSUM WALL BOARD 50 COTLER NAILS
AT AU STUDS. TOP 6 BOTTOM PLATES & BLOCKING 7 1N, 0.C.

548 IN, GYPSUM WALL BOARD $0 COOLER NAILS
AT ALL STUDS, TOP £ BOTTOM PLATES & BLOIKING 7 IN. O.¢.
2 B OTHER WOOD COMNECTIONS (UMLESS NOTED OTHERWISE)
LEAD WIRES TO LA& m - 1F2 N, B.LAS = 3/8 IN. &1 5/8 IN. & 1/Z IN, B¢ 38 IN,
# % 508 IN, 8
SOAP. THREADS. AMD I’GTM.L WITH WRENGH ONLY
COMNECT AL BEAMS AND JO1STS WITht STMPION HANGERS Yo DEVELOP STRENGTH OF MEMEERS.
USE STANDARD WASHERS UNDER ALL BOLTSY
USE 3"t @ X 5F16 WASHERS, AMDER ALy eoLTs AT SIMPSON STRAPS TD MASONRY OF CONORETE

7
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Appendix F: FEMA E-74 Nonstructural Seismic Bracing
Excerpts

Washington State School Seismic Safety Assessments Project June 2019

Seismic Upgrades Concept Design Report - 600 Building ReidMiddieton T "ES
Battle Ground Public Schools - Prairie High School ‘
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Life Safety Systems

Braced sprinkler pipe Corrugated stainless

S~ steel hose with stainless
V 4 \ \ =
Vo4 VR - o steel braid
/ ) X : ; T ;
Q_ |\ B h
D\ [
b oot '
See Section 6.4.3 for bracing design ! /
considerations. Check code requirements for /
fire suppression piping. . /
_a
4//
Attachment to
ceiling framing
. i § ,
J II _J ,l'
[ " L ' ' |
] ! JJ
Ceiling grid \ f,
(see section 6.3.4 for ¥l

bracing design
considerations)
Note: for seismic design category D, E & F, the flexible sprinkler hose
fitting must accommodate at least 1" of ceiling movement without use

of an oversized opening. Alternatively, the sprinkler head must have a
2” oversize ring or adapter that allows 1” movement in all directions.

Figure G-1. Flexible Sprinkler Drop.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Expansion anchors Expansion anchors
to slab to slab
’ Concrate slab

A,

e e ...._'-1..,_.. -r

iy o4 - ™ - -'-'."ﬁ"'r g ‘|:_-'_.-'- =
o . | [ el N
’ I v ~ Fipé.nanger
Pipe hanger e within 27 of braca.
within 2" of ~Swivel attachment ar / o Hanger shall
brace other premanufactured  adjustable - be of type that
connector seismic fitting . resists upward
~Threaded rod il
Strut or pipe branch line
- Extend rod to bear on pipe brace
ar install premanulactured %
- “surge protector” Pipe clamp }
S “ Pipe hanger
Branch ling
Figure G-2. End of Line Restraint.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F1- ReidMiddleton BRTT T
Battle Ground Public Schools - Prairie High School e



Partitions

Screw gypsum board |
to top track, not to
defection track

Deflection track
anchored to ficar above

Def’'l gap
.
Gap track ]
feq to screw
.
Screw attachment,
top track to stud
Top track
) Screw gypsum board
Section A-A to studs and top track
[}
2-A
Deflecton Track
> . Top track
[} Gypsum board
’
'
L}
L
’ stud
.

Figure G-3. Mitigation Schemes for Bracing the Tops of Metal Stud Partitions Walls.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-2- wrk

Battle Ground Public Schools - Prairie High School



Expansion anchors
Lo concrete (or screws
to wood framing)

Angle at each brace

1

Sheet metal screws
each endg

Ceding
(See Example 6.3.4
far celling restraint
detalis)

Metal stud at
16" ar 24" on center

Power driven fastener
or expansion anchor to
concrete, typicaily
16" to 24" on center

Stu
4’

Concrete slab

0 brace, Lypically

1o 8" an center.
Minimum size
depends on

Alternate brace
orientation
where possible

Where gistance
exceads 6°,
alternate
bracing such as

length boxed studs,
back-to-back
studs or
N structural
N shapes may be
ESm——— - Angle at each brace required,
ge=lsay
- - i
Sheet metal screw
| each sige
Continwous metal track
Gypsum wallboard
Metal track
: ' Note: Where partition used
- -1 to support shelving or other

Concrete laar

nonstructural items, bracing
details must be adequate to
resist the imposed loads

Figure G-4. Mitigation Schemes for Bracing the Tops of Metal Stud Partitions Walls.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - 600 Building
Battle Ground Public Schools - Prairie High School

-F-3-

June 2019

Reid Middleton JRTd SN



Sea Example 6.3.2 for partition restraints. Glass-to-frame

Detail to accommedate interstory drift. clearance
5 oy
1 ; L AN
[~ Slip track
Ceiling or similar
(not
shown)
hY - Bow bearm i
= = header or
lintzl Right glass Left giass
edge edge
A-A
Stud Mullion
//"
. Anchar to stud
. Subdivide track abave .,
glazing inta | . ),
smaller areas
Glass-to-frame —|
clearance
Stud o
trq_m . Transorm B -
i sl Transom Head
L
Motes: Glazed partition shown in full-height
nonbearing stud wall. Nonstructural surround must
be designed bo provide in-plane and out-af-plane
restraint for glazing assembly without delivering Glass pane -
any loads o the glazing. PP
Glass-to-frame clearance requirements are Glass stop ~, | - Gaskets

dependent on anticipated structural drift. Where
particion is iselated from structural arift, clearance L
reguirements are reduced. Refer to building code Glass bite T

for specific requirements. Glass-bo-Frame

Safety glass (laminated, tempered, etc.) will clearance ;

reduce the hazard in case of breakage during an Rubber
earthquake. See Example 6.3.1.4 for related Anchaor to slab — setting block
discussion. K o >

ARG
cC-cC
Transom Sill

Figure G-5. Full-height Glazed Partition.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-4- wrk
Battle Ground Public Schools - Prairie High School



Structure above

. Heavy partition — — checked for fire separation walls
(reinforced masonry for example) (*1-hour walls” etc.).

Steel angle anchored
B to structural framing above
Partition free to slide at top but
- P, restrained |aterally. Packing or
sealant required for acoustic
= . isolation. Fire rating must be

v Note: If partition used to support
0 / other nonstructural items, angles
must be designed to resist
imposed loads. Angles shown
provide lateral restraint for this
wall but also restrict in-plane
metion of interconnected
perpendicular walls; some

Floor vertical separation joints may

be required.

Figure G-6. Full-height Heavy Partition.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-5- wrk

Battle Ground Public Schools - Prairie High School



Structure above designed Lo span width of glass block; must not
bear on glass block panel. Check limits on lintel deflection for
hoth dead lead and selsmic laoding.

Angle fastener . ; ; Lintel plate

Note: Wall framing shown here for Sealant x\ \ Metal angle
illustrative purposes only. Wall framing 2 \ N E : X
can be concrete, masonry, wood, steel - xpansion strip

or any other structural surround,
Nonstructural surround

must be deslgned to

provide in-plane and
out-of-plane restraint
for glass block
assembly without i
delivering any loads

Lo the glass block,

. See Figure 6.3.1.5-7 for
alternate head detalls
(steel angles shown here)

Metal channel

Sealant — < SE
-+ Panel reinforcing

Channel fastener -

Expansion strip —_ Glass block unit

b —=- Mortar
._T"(A.\ ‘ e Panel reinforcing
Jamb details similar to e~
head details in Figure 6.3.1.5-7 ™~ B Mortar
(steel channel shown here) . ey :

= \\~ Asphalt emulsion

Structural framing -
(check deflection limits)

Figure G-7. Typical Glass Block Panel Details.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-6- wrk

Battle Ground Public Schools - Prairie High School



Ceilings

Lesser of 8% or 1,4 *

length of end span - 12 gauge
hanger wire
-~ Min. 3
1-1;’2": “ tight turns
- Maln ar

| Eross runner

"-\ L .~ Mcoustic
T panel

| Fop rivet (or gualined perimeter support clip)
Wall angle 3/4" min. clearance

Wall connection-anchor (panel free to slide)

Lesser of B” or 1/4 *
{a) “Fixed"” Connection to Two Adjacent Walls length of end span

- -

Altermate strut location

w/o nail. Notching permitted \\l /\;Q /
anly at runner

Main or cross runner — £ o
Acoustic panel — i '
4 e —
) ! /| ——
Slotted angle spacer with 27 min.,
horizontal 6d ringshank nail typical | |

i .
(nail head toward span) Wall angle

‘Wall connection-anchaor

{b)} “Free" Connection to Two Adjacent Wall=s

Figure G-8. Suspension System for Acoustic Lay-in Panel Ceilings — Edge Conditions.

(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project

June 2019

Seismic Upgrades Concept Design Report — 600 Building -F-7- ﬁlz_\

Battle Ground Public Schools - Prairie High School



See figure 6.3.4.1-7 Compression strut
for connections of bracing . (=ee Mote)
B hanger wire bo the -~ &
structure abowve [ .

12 gauge bracing wire
wirmin. 4 tight tums
in 1-1/2" both ends

F of wire - connect to
Py &R FunRer
(4 total at 50°)

— 12 gauge vertical hanger
; wire at 4" - 0" each way
) with minimuam 3 tight
turns in 1-1/2" both ends
{typical)

Main runrer

2" (max.) from bracing
wires (o compression
strut and cross runner

Note: Compression strut shall not replace hanger wire. Compression strut consists of a steel section
attached to main runner with 2 - #12 sheet metal screws and to structure with 2 - #12 screws to
wood o 1,47 min. expansion anchor to structure, Size of strut is dependent on distance between
ceiling and structurs (I/r = 200, A 1" diameter conduit can be used for up k0 &, & 1-378° X 1-1/47
metal stud can be used for wo to 107

Per D5A IR 25-5, ceiling areas less than 144 sq. ft, or fire rated ceilings less than 96 sq. ft., surrounded by walls braced
to the structure above do not require lateral bracing assemblies when they are attached to two adjacent walls. (ASTM

E580 does mot require lateral bracing assemblies for ceilings less than 1000 sq. ft.; see text.)

Figure G-9. Suspension System for Acoustic Lay-in Panel Ceilings — General Bracing Assembly.

(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-8- wrk

Battle Ground Public Schools - Prairie High School



Supplementary “Fres” connection to wall

Cross runner | see Figure 5.3.4.1-5b
at fixtures i

| | — } i 12 ga. hanger wire
' % 1/ B max from wall
i - ! ! i ! -~ 12 ga. hanger wire
p Ly L L 8 L4 @4 oC max.
| B _": I Cross runner (heavy duty)
| S e i @ 2 6o max.

— | I S

Medm | a7 Main runner (heavy duty)

| | H | 01 @ 4" BC max.

i ' I i ¥
| | | ] | Light fixture or
1 Il | 1 { diffuser, See
" [ f i ¥ | Figure &.4.5.2-3 (diffuser)
— '[ 1 1 B and Figure 6,4,9.1-5 (light)
[ l 1§ 1 Half typical spacing from
“Fixed” conmection i ] 3 il | ] ] ] * wall or change in elevation
o wall. See ' —
Flgure 6.3.4.1-5a - 12° max., typical each way (8 X 12" spacing for essential facilities)
12 ga. slayed wire bracing and compression post. See Figure 6.3.4.1-6
Plan

Hanger wirg Compression past and splayed wires

f “ Ceiling '
Wall Angle |/ wall Angle
“fined” ] “frea”
Section

Figure G-10. Suspension System for Acoustic Lay-in Panel Ceilings — General Bracing Layout.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F9- wrk

Battle Ground Public Schools - Prairie High School



Structural concrate fill - Structural concrete fill -

"Steel deck

; Steel deck - Power driven
& . Han r
Expansion fastener or E‘iie
anchar Bracing wire expansion anchar

Splayed Bracing Wire Attachment

Splayed Bracing Wire Attachment
Steel Deck with Concrete Fill

Steel Deck with Concrete Fill

Insulation owver #3IX 12" ngulation over
steel deck re!:..ar steel deck .
g g o 2
) S A
" i, / KN
20 gauge _- - 2- ®#BX 127 20 gauge - ’ Hanger wire-tie to £3 rebar
min. deck self-tapping screws miin. deck with three wraps around rebar
Steel strap and ane wrap around wire
fracing 3" wide X 12 ga. Hanger wire

wire {inimum)
Splayed Bracing Wire Attachment

Splayed Bracing Wire Attachment
Steal Deck without Concrate Fill

Steel Deck without Concrete Fill

/16" (min.) : T 7 5 T ] |
expansion o ™ s Chi 6 PR pmer,drw?rf fastener [Sef o it P o
ancher < : R A s 347 (minimum) ¢ s b =l o A
. : -\\: s penatration TR | AR, N
i AL | b S .:\_.
| Shructural Celling clip - * Structural
Steel strap concreke 13 ga. ¥ 3/4" wide concrebe
1% wide X 12 ga. (minimumy 58"
(minimum}) Splayed brace wire

max F ™ 3 tight turns in 1-1/2%,

4 tight turns in 1-1/2% typical for hanger

typlcal for brace wire

Splayed Bracing Wire Attachment Vertical Hanger Wire Attachment
at Concrete Floor/Roof at Concrete Floor/Roof
Mote: See California DSA IR 25-5 (06-22-08) for additional information.

Figure G-11. Suspension System for Acoustic Lay-in Panel Ceilings — Overhead
Attachment Details.

(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project

June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-10- wrk
Battle Ground Public Schools - Prairie High School e



Wall stud @ 16" a.c. - Stud track screwed to wall studs {fastening

requirements based an ceiling joist span,
stud gauge, gypboard thickness, ete,)

E —
= .
] I.
| el i i r
1] N L
Gypsum board
P Matal stud ceiling joist @ 16" ——
[may require blocking, bridging
ar bracirg of top flange, check code
reguirements}

a) Gypsum board attached directly to ceiling joists

- 718" 25 ga. hat channels
/ for single layer 578" gypboard, typical

Floor framing

T

- Self drilling

}| | g \ 4 f "\ _F" ECrews

f f T

16* typical

b) Gypsum board attached directly to furring strips (hat channel or similar)
Note: Commaonly used details shown; no special seismic details are required as long as

furring and gypboard securad. Check for certified assemblias (UL listed, FM approved, etc.) if
fires eor mownd raking requined.

Figure G-12. Gypsum Board Ceiling Applied Directly to Structure.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-11- wrk

Battle Ground Public Schools - Prairie High School



2x ceiling joist, typical -

Wood lath
{perpendicular to joists)
bl - 8 Ll
T E] ET T
Plaster -

MNew 1 x 2 wood strips, screw to joists with 37 lag
screw @ 16% Wood strips may be oriented parallel or
perpendicular to ceiling joists.

Figure G-13. Retrofit Detail for Existing Lath and Plaster.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F12- wrk

Battle Ground Public Schools - Prairie High School



Ceailing Grid
“Main Runner: 1-1/2° hot rolled channel weighing 1.12 Ibs/ft.
Cross Furring: 7/8% 25 guage galvanized hat section

. Floating
A
A -4-‘ _ _ . Edge
i 40" 450" 40" 4’0" ~7
= —t — : _
: i 8" max. i p
= ¥ | 1 ot & i | )
+_ " B T o . # B —] *
Wall line - 4-8" max, : g
20
"o |
i L 3 tt f ” !
o .
- 20"
: E" max, B b
458 max 2.0
n A ® " » :
20"
H
-0
M ¥ kl L H e L i 2
" A -
Fixed
Edge | 4-way 45° diagonal 12 gauge wire bracing at 120" X §'-0°

with compression strut

. H ga. hangar wires 4°-0" a.c. &t aach main ruaner (far ruAner Size shown)

Figure G-14. Diagrammatic View of Suspended Heavy Ceiling Grid and Lateral Bracing.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F13- wrk

Battle Ground Public Schools - Prairie High School



- See figure 6.3.4.1-7 for connections of
""" | bracing and hanger wire to structura

et o

#8 vertical Wall angle @ floating
- Stud hanger, typical edge. 27 min. horizental
. . — T leg. Locate to receive
Sy BT masimum Saddle tie to o

- i Main nRar
main runner with Eﬁrg-:?ng , =
- Gypsum board 16# wire, typical ‘-
ﬂ - oYP T "'rF" ] assembly 3/4" clear | J

= #10 5.M.5.

minimum - '*.\
/ each stud ’

—e— 7 T 7y A
g \ 6 maximum | Grid attached along 4" min. 6" max.| |
[ L . bwo adjacent sides i |
o _ 1 | et ¥
Tape seam Do nat scraw or tapa

Main Runner Fixed End Main Runner Floating End

A-A Main Runner at Perimeter

#8 wertical
. Stud hanger, typical
e B maximum —— TTe— 8% maximum o~
— Wall angle @ floating r
- Gypsum board edge. 27 min.
1 horizontal leg. Locate L
- #10 5.M.5. to receive cross :
Jeach stud ) runner. R
[ ] / 34" clear min..." J
= ~ 4 e |
- " Screw and tape “Scraw to cross 'q min. & maf' r
__[ al runner @ 12 o.c. ! . __,L |

Do nntlscre_'w ar tape'l
Cro=s Runner Floating End
B-B Cross Runner at Perimeter

Cross Runner Fixed End

Figure G-15. Perimeter Details for Suspended Gypsum Board Ceiling.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-14 - Reid iddleton IR
Battle Ground Public Schools - Prairie High School R




See figure 6.3.4.1-7 for connections af
bracing and hanger wire to structure

i e T
R R e
| - ’I‘- _._-. e -
#B vertical #12 diagonal
hanger, typical wire ties

| &

Strut
{see Nobe)

C-C Brace Assembly

" Compression

P e -
e ] S

S ' g g e B
<,.,-_-. Lo e e B e

pay - ®8 wira vertical
#12 diagonal wire ties s
4 twists within 1-1/27
each end.. - Compression strut
h A~ see Figure 5.3.4.3-5

far location

1-1/2* main
A Funnar at
470" o.c.

i

w. mow!

Cross furring

#8 X 3/4" salf-tapping
corews Lo prevent
slippage of wire ties

D-D Brace Assembly

Mote: Compression strut shall not replace hanger wire. Comprasion strut consists of a steel saction
attached bo main runner with 2 - #12 sheet metal screws and to struckure with 2 - #12 screws to
waoad ar 1/4" min. axpansion anchor to concrete, Size of strut is dependent on distance between
ceiling and structure (Ifr £ 200). A 1" diameter conduit can be used for up to &% a 1-5/87 X 1-1/4"
metal stud can be used for up to 100 See fiqure 6.3.4.1-6 For example of bracing assembly.

hangers at 4-0" o.c.

Figure G-16. Details for Lateral Bracing Assembly for Suspended Gypsum Board Ceiling.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project

Seismic Upgrades Concept Design Report - 600 Building

Battle Ground Public Schools - Prairie High School
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Light Fixtures

Concrete fill © .

or metal deck 1-1/2"

3 turms min.

#12 safaty wira -
ane per fixture < 102

Angle bracket self-threading screw.
Attach to fixbure at center of gravity. .

Mounting bracket
Fixture

| 1-1f2

Bar hanger
assembily
each side

Celling chanmel — ———— 2 i
[rmain runner or supplementary '
framing supported by main runners

lpcated within 8° each side of fikture)

3 turns min.

3/8" expansion anchor

with tie-wire head or see

Figure §.3.4.1-10 for
attachment to structure.

Far fixtures weighing < 10#,
power actuated fasteners with
ample diameter and embedment
may be acceptable, Check
jurisdictional reguirerments.

#10 selfl tapping screw

" {or tie wired to ceiling

channel). 4 locations.

Ceiling construction (gypboard
shown, acoustic ceiling sirmilar

Cone & brim

Figure G-17. Recessed Light Fixture in suspended Ceiling (Fixture Weight < 10 pounds).
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Concrete fill”
on mietal deck
struchure

#10 Self tapping
screw (positive
attachment to celling
grid to resist 100%

weight in any ta hanger tab integral

direction; provide 2 with housing ——
each side) - L ¢
; [ — Light fixture
housing
- ~Trim

; Gyp. celling
Celling channel
{main runner ar
supplementary framing
supported by main runners
loscated within B each
side of figture)

~ 178" threaded eyehook
alternatively, connect wire

-

/8" expansion ancher with tie-wire head
or see Figure 6.3,4.1-10 for attachment to

2 slack #12 safety wires at diagonally opposite corners
{fixture 10# to S6#) or 4 taut wires (fixture > G6#)

Figure G-18. Recessed Light Fixture in suspended Ceiling (Fixture Weight 10 to 56 pounds).
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - 600 Building
Battle Ground Public Schools - Prairie High School

-F-16-
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Contents and Furnishings

» .~ Bracing by
g | manufacturer
[r-)
; Notes: Purchase shelving units
designed for selsmic resistance,
Engineering required for all
permanent floor-supported cabinets
or shelving over 6 feet tall.
_~ Ancher base plate to concrete.
~~ Use 2-3/8" expansion anchors @
/ 3" min. OC through base plate.
For smaller units with H/D = 2, 1
Verify mechanical construction BNCHN S ArOeptabIe.
(bolt or screw) between and |
base (if ad]‘ustablo'e')eg ”?‘*}
Figure G-19. Light Storage Racks.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F17- ReidMiddleton ﬁl(_\
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Shrink wrap, stretch wrap,
band or otherwise secure

A7 merchandise to pallets
Interconnect P S located above 8’
back-to-back racks > el
\ e o S Upright by rack
. 1{-;(_(1‘/ L 7 manufacturer

< / s
'f,//
=
i
N
‘ .1

manufacturer @;‘;},

Anchor base plate
/ to concrete siab -a

Diagonal bracing by For
rack manufacturer

Concrete slab must be thick
enough to resist rack loads

Note: Purchase storage racks designed for seismic resistance. Storage racks may be

classified as either nonstructural elements or nonbuilding structures depending upon their
size and suppart conditions. Check the applicable code to see which provicions apply.

Figure G-20. Industrial Storage Racks.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019

Seismic Upgrades Concept Design Report — 600 Building -F-18 - Reid iddleton IR
Battle Ground Public Schools - Prairie High School




Centerline of

wiall stud "
1/4" sheet metal screw 3 Twpically 16 or
to metal stud 20 ga. or ' 24" spacing
thicker, 1/4" toggle bolt A ~ 1° min.
typical Base Ancharage Alternate: In lisu of

- connecting file cabinets to the fleor via added
angles, soma models permit direct anchorage

o other metal studs; ™
174" wood screw
with 2" penetration

each 2 X 4 through the base. If 2 base anchors are usad
iminimum at the front of cabinet, but none at rean add
wood stud angle to wall at top.

3/8" diameter
anchor and washer

\

B max.

I'l. typical

Steel angle at both ends (or bath sides of
single unit) L2-1/2 X 2-1/2 ¥ 178 (min.)
with 3 - #10 sheet metal sorews to
cabinet and 2 - 3/8" diameler expansion
anchors to concrete floor slab.

Angle connection to wall may be omitted
wihere H/D and H/L = 3 in accordance
with engineered design.

Multiple Units: Top Down View
Bolt

inter-connecking —__
units at front

Angle

Balt

inter-connecting
units at front and
rear s
1/4" @ round head machine bolt with hex nut and |
washer intercannecting cabinets, Verify na internal * min.

abstruction before installation

Figure G-21. Wall-mounted File Cabinets.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

6 max.

" rCenterline of
| weall stud,

Washington State School Seismic Safety Assessments Project

Seismic Upgrades Concept Design Report — 600 Building -F-19- Reid iddleton
Battle Ground Public Schools - Prairie High School

June 2019

uuuuuuuuuuuuuuuuuuuuuu e



Base Anchorage Alternate: In lieu of connecting file
cabinets to the floor wia added angles, some models
permit direct anchorage throwgh the base,

Use 4 anchors in each cabinet for free-standing units.

Ia" diameter expansion
anchor and washer

A

&' max.

Base of unit

L

Oine continueus angle
across both cabinets may
be used in liew of individual
angles

Multiple Units: Tap Dewn View

Bolt adjacent units tap
and battam, typical
—

1/4" @ round head machine bolt with hex nut and />
washer interconnacting cabinets (bwo at the front 10" min.

and two at the rear] verify no internal obstruction
before installation,

&' max.

Mote: Engineering required for permanent
flpor-mounted cabinets over & feet tall,

Figure G-22. Base Anchored File Cabinets.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019

Seismic Upgrades Concept Design Report - 600 Building -F-20 - wrk
Battle Ground Public Schools - Prairie High Schcol TR e N -



o Gang multiple units with steel
plates, 17 X4" X 12 ga. min. with
2=-%12 sheat metal screws or 1/4°
@ buolts each end, min.

Alternate: Bolt tagether through
back with 2 - 1/4™ @ balts top
and bottom between, min. Add
solid blocking If backs of units
are not in contact

6" max.

L2122 X B2 K s X 107
min. with 4 #10 sheet metal
screws to bookcase, and 2 -
38" @ expansion anchars to
slab {each side)

Note: Engineering required for all permanent floor-supported cabinets or shelving over 6

feat tall. Netails wn are adenuate far fypical chalving A feak or becs in heidnht.

Figure G-23. Anchorage of Freestanding Book Cases Arranged Back to Back.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - 600 Building
Battle Ground Public Schools - Prairie High School
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Locking device

}

. 4" Strap

~ Safety fasteners in
7 each side of CPU

Adhesive

CPU Tower

4-Peint fastening - use for all CPUs Safety Fastener

Note: Many proprietary fasteners are
available to restrain countertop items.
Check the Internet for options.

CPU

Monitors

Figure G-24. Desktop Computers and Accessories.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-22- wrk

Battle Ground Public Schools - Prairie High School



Adjustable height .

— Options for anchoring
equipment on a raised floor:

* Mount to independent
steel platform, see Figure
6.5.3.1-10

* Restrain with cables, see
Figure 6.5.3.1-11

+ Anchor with vertical
rods,see Figure 6.5.3.1-12

* Provide snubbers or
bracing at tops of tall
slender equipment

+ Mount on manufactured
isolation platform

Removable floor
panel

pedestal ~ Pedestal base plate anchored to
: slab with 2 or more expansion
Stringer between anchors (if using bolts, locate at
pedestals diagonally opposite corners)

(where present)

Cantilevered Access Floor Pedestal

Floor panel -

= Y
Stringer - :
(where present)

Concrete

Brace -
anchor

(strut, angle or pipe)

Braced Access Floor Pedestal
(use for tall floors or where pedestals are not strong
enough to resist seismic forces)

Note: For new floors in areas of high seismicity, purchase and install systems that meet the
applicable code provisions for "special access floors.”

Figure G-25. Equipment Mounted on Access Floor.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - 600 Building -F-23- wrk
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EQLIPMENT

MNote: An alternative
restrained isolator system
may be used. Install per
manufacturer s instructiones.

Attach unit to stand as
. recommended by stand
manufacturer
(4 balts minimum}

Raised floor leval

Seismic rated
Height of _ Height of eguipment stand
stand raised floor g

Anchor

Equipment installed on an independent steel platform within a raised floor

Figure G-26. Equipment Mounted on Access Floor - Independent Base.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

EQUIPMENT

Loop steel cable
through caster
or anchor to
Raised figor _equipment frame

Steel cable
with turmbuckle

Floor pedestal .
(4 total)

optimum 45°

Eyebolt 2
- v angle £10

Concrete Aoor

e B e e ey e e e P o —

Equipment restrained with cables beneath a raised floor

Figure G-27. Equipment Mounted on Access Floor - Cable Braced.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-24 - wrk
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Alternate: Short angle
with machine bolts.
Connect to equipment
with two bolts each angle

S per strut)

Equipment anchored with vertical rods beneath a raised floor

; EQUIPMENT
o8
Raised ficor
a a
Attach down to strut Rod
at each comer
Strut _ Anchor (2 minimum
¥

Concrete floor

Figure G-28. Equipment Mounted on Access Floor - Tie-down Rods.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-25- wrk
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Mechanical and Electrical Equipment

Flexible connections
between equipment

and piping will reduce [} .’{ D
the potential for pipe e
breaks and leaks AC’,
,l/
%j % &
‘(,, =
\ : // i ) (@)
" Dimensions of angles and
location of anchors and/or bolts Plan View
provided by design
One anchor and two Two anchors and one One anchor and one
bolts to equipment is ok bolt to equipment is ok bolt to equipment may not be

adequate and should be avolded

; Use welded
.~ reinforcing plates
~X_ where spedified

T Weld all around
. angleor <
\ as specifled /

/

If angle is welded
to equipment, one anchor
is acceotable

Note: Rigidly mounted equipment shall have flexible connections for the fuel lines and piping.

Figure G-29. Rigidly Floor-mounted Equipment with Added Angles.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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Equipment connected to steel frame -
or concrete inertia base g -

<5 A Height saving
N : - bracket (typical)

Restrained spring
iselator (typical)

Steel framé ar concrete
inertia base

Supplemental base with restrained spring isolators

Equipment connected to steel frame . i
or concrete inertia base Py ~

Height saving bracket
Vibration isolator > (typical)
(typical) V_/’ %

"

Steel frame or concrete
inertia base

- Seismic snubber
(typical)

Supplemental base with open springs and all-directional snubbers

Equipment connected to steel frame ~
or concrete inertia base 250 <2

Vibration Isolator
(typical)

- Snubber on 4 sides
~ (no direct connection
to equipment base)

Supplemental base with open springs and one-directional snubbers

Figure G-30. HVAC Equipment with Vibration Isolation.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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Mote: Provide appropriate rustproofing, -
weatherproafing and flashing details. P

.-".

Rooftop Unit Connection betwean unit
and curb. See examples below.

Sheet metal curb

Far large units the curb
should include intermal stiffeners -

for stability

— Twa ar more anchors
to concrete slab, metal framing
or wood blocking each side
of unit

\“Cant strip, flaghing and
countarflashing required
= for weatherprooafing =
A A
ipment
/wlpmerlt mErTJﬂﬂ'emnnn Through bolt
- - = ar lag balt

weld Sealing it & i
- E.md | material | Beveled washers
itional Lok (il sloped as shown)
angle Curt top rail « standard wasrl'lers
d Through belt or wood nailer (i lat overbang)
A . or lag baolt
| =

=== -pAdditional washers or
Steel spacers

Sealing
material

Curb top rail
or wood nailer

. Additional

. N, Elrﬂﬂlﬂ

Curb top Throwgh bolt
rail or or self-threading

wood nailer screw or weld Optianal
weld connection

Figure G-31. Rooftop HVAC Equipment.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
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Support angles
Outline of seismic cable;
gquantity and orientation
. per construction ’

dDC‘l._l'_ﬂl_ntS

—— ——

Baolt unit to support angles.

Alternate: Use self-drilling
sheet metal screws to
connect base af unit 1o
suppert framework, typical

Flexible connections
betwesn eguipment
and piping will reduce
the potential for pipe

each side. breaks and leaks
For connection ta p Plan View See Figure
structure sea Figure 6.4.1.5-7 o
T e . B.4.1.5-6

iy |
: Vibration bulaty 3

wihere used _/.f' angle of cable

Suspended Equipment
with Cable Bracing

"

T

° For connection to
sbruciure seg
Figure 6.4.1.5-7

-~

"~ angle of angle or strut
shall be 459 + 159

Suspended Equipment -
with Riqid Bracing

Figure G-32. Suspended Equipment.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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Flexible water 1% ta 2"

connections hm;ﬁﬁtuhlﬁ#...--' '---..H_\ Mon-combustible
P S e ™ SPACEr SECUFE
o LN to wall

Wrap one full =l
circle around W
tank or water | I a ‘@ o
heater =
; — i ] .'\.\ g = ;
-1 — S N Fi v
—1d A -
\
Fy .\\
Nod Bolt with
.»"I @ stud washers
A T
Metal straps Fall ,.ll. 174" minimem
{Mirimurm ¢ || diameter x 37 lag
3047 W 24 gauge, ! | screw wllat
! { washer

may be perforatad)

-1_
Y

s

T —
Flexible gas
conneckion -

-

1/4" minimum diameter
anchors wf2" minimum
embedment,

Figure G-33. Water Heater Strapping to Backing Wall.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project

Seismic Upgrades Concept Design Report - 600 Building -F-30 - wrk
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First stud 5 T—
Flexible woter connectnons notbenind ~—

heater b o

Wrap one full J bl -‘\
circle around o
tank or water p -6 maxlmum
heater _ | / W | |

m il '.I ~ - \"‘

rﬁj 7o :,_ —— /

Encircle tank one full <

Metal straps
(Minimum
3/4" X 24 guage,
may be perforated)

with metal strap

wrap from front and back 1%
(2 pieces total) ‘

Plan View

Concrete or
Wood stud masonry wall

J—“ 1/4" minimum -
||| diameter x 3" lag té
: screw w/flat /0
washer fore =

[3.\

Flexible gas _
connection

1/4" minimum diameter
anchors w/2" minimum
embedment

Figure G-34. Water Heater — Strapping at Corner Installation.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Install angle and bolts
at three or more locations
equally spaced around base.
{

/ 1f more than four angles or if angles
¥ are welded to the tank base, one
concrete anchor may be used,

/ (applicable to round equipment)

Figure G-35. Water Heater - Base Mounted.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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See Figures 6.4.1.5-6 & 7 for
alternate connections

L T i e
< . :ﬂ )/‘ \;‘:
T @ Optimum J
4 angle |
& 450 ?15/ Threaded rod
Transverse & 3
Brace N\, ‘-..V /
el Rod stiffener
S as required
Seismic
bracket
Bolt with”~ %/ 7\
spring nut
“

A

X/

Standard Duty
_ Clevis Hanger

& (2 // Speed Lock
Y (@ \_/ Clevis Hanger

Add pipe sleeve
that has an inside diameter
1/4" larger than
witf\l?rl\‘ssuraat:ge;ipe outside diameter of boit

J-Hanger

Figure G-36. Rigid Bracing - Single Pipe Transverse.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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See Figures 6.4.1.5-6 & 7 for
alternate connections

Optimum f
angle |/ Threaded rod

45¢ 117’

¥ Rod stiffener
as required

Transverse cable

'Pipe hanger
rod clip

\

Standard Duty
Clevis Hanger

Add pipe sleeve -
that has an inside diameter
1/4" larger than
outside diameter of boit

Roller Hanger

<
;{:=b b

olt

7

/" speed Lock

Clevis Hanger

Clevis Hanger
with Insulated Pipe

Figure G-37. Cable Bracing - Single Pipe Transverse.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report — 600 Building -F-33-
Battle Ground Public Schools - Prairie High School

June 2019
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Electrical and Communications

Strut against wall. Anchor to e
concrete or masonry with =3
expansion anchors; anchor to .
studs with screws or toggle bolts, / o
Verify that wall is capable of

resisting loads imposed by all T

— =~ Bolts through
anchored equipment. 9

back to strut

- Screw to

» | cabinet

Steel angle Anchor to
concrete

A

J Notes: Equipment that Is not tall and slender may be
Alternate: anchor directly through base seismically anchored similar to Figure 6.4.1.1-6 or
if unit is premanufactured for base 6.4.1.1-7

anchorage and access is available Turn off all power to equipment before proceeding
with any work

Figure G-38. Electrical Control Panels, Motor Controls Centers, or Switchgear.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — 600 Building -F-34 - wrk
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Contral pariel

EFlL_____ 0 Angle may be required balkad to anale .
far bracing depending support frame . _E_
on panel height and weight e
5
z_,x”-- Weld su pplrclirts
;,’K/’ bo vertical leg .
A
-
o 450 Angle braced
/]/ ta G0* "
o i, ALl & Angle frame
Front v or strut
Anchor to
concrete i
/ LE I Concrete anchors
(2 per leg}
i (2 per support)
‘Weld brace to base plate =) .

Weld angle
to base plate

Free Standing

Expansion anchor to concrete or masenry
walls; sheat metal sorew or toggle bolt to
mietal stud, lag screw to wodd stud

Expansion anchor to concrete or
masonry walls; sheet metal screw or
toggle Bolt to metal stud or backing

plate, wood screw ko wood stud,

{3 minimum per strut)

= Electrical paned
{burn off power)

i) — : e
| f50 | /" Bolt through cabinet ey
| " tastrut each corner

Albermate : anchor
directly through back

. P :: S ___-' i i5
| I"‘l / - i | i\ /
B o eoncrele of

Verlfy that wall Is capable
of resisting imposed loads masonry wall

Wall-Mounted

Figure G-39. Freestanding and Wall-mounted Electrical Control Panels, Motor

Controls Centers, or Switchgear.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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Reid Middleton JRTd SN

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - 600 Building
Battle Ground Public Schools - Prairie High School

-F-35-



ring isolator  Note: For condition
Provide flexible 5P "94 where generator Is not
3 | mounted on isolators,

I > |
coglr;ﬁtp;‘ngfor . See Figure 6.4.1.1-6 or
conduit and B ‘ 6.4.1.1-7, similar.
ducting

™ Inertia base

Base Frame Plan -
All Directional Snubbers

Steel plate
¥ Weld

e Steel plate

Weld  all-directional
/seismic snubber

Steel plate
stiffener

. Concrete
-7 anchors

. Steel angle

Note: Turn off all power to
equipment before proceeding
with work,

Base Frame Plan -
One Directional Snubbers

Figure G-40. Emergency Generator.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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