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EXECUTIVE SUMMARY

This report documents the findings of a preliminary seismic evaluation of the South Bend
Junior/Senior High School Koplitz Field House in South Bend, Washington. The school is a
junior and senior high school serving more than 220 students in grades 7 through 12. The field
house is a 16,254-square-foot, one-story building containing a gymnasium, locker rooms,
administrative offices, storage, and a spectator mezzanine. The building was originally
constructed in 1953, and a subsequent architectural modernization and building addition was
done in 1995. The Koplitz Field House is a reinforced masonry structure with a wood-framed
addition at the south end. The gymnasium roof system consists of plywood sheathing spanning
between glulam arches. The wood-framed addition roof system consists of plywood sheathing
over TJI joists. The glulam arches span east to west and are supported on each end by concrete
buttresses located outside the building. The TJI joists and glulam beams in the locker rooms
span between exterior and interior bearing walls. Glulam beams are supported by steel columns.
The foundation system for the building is composed of shallow continuous wall footings under
the exterior and interior bearing walls and shallow spread footings below steel columns. The
concrete buttresses are supported by concrete grade beams and 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 seismic deficiencies, including
inadequate horizontal and vertical reinforcement at the reinforced masonry walls and an
incomplete load path. Other deficient items include insufficient wall anchorage to transfer wall
out-of-plane loading and in-plane loading.

Conceptual seismic upgrade recommendations for structural systems are provided to improve the
performance of the building to meet the Immediate Occupancy structural performance objective
criteria of ASCE 41-17. Sketches for the concept-level seismic upgrades are provided in
Appendix B. The structural upgrades include installing supplemental concrete shotcrete shear
walls, providing foundation system upgrades at supplemental shotcrete walls and existing
concrete buttresses, and increasing the out-of-plane strength of existing masonry walls.
Strengthening of existing masonry walls includes adding HSS strongbacks, blocking, strapping,
and hold-downs at the roof diaphragm. The recommendations for nonstructural upgrades include
laminating overhead glazing to prevent glass from shattering, and providing seismic bracing for
all mechanical equipment.
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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
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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. Tier 1 screenings also include
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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 Koplitz Field House 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 0.825 g, and the design 1-second
period spectral acceleration, Spi, is 1.09 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 Koplitz Field House 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 0.33g | 0.2Seconds 092g | 0.2 Seconds 0.9%g 0.2 Seconds 1.38¢g

1.0 Seconds 0.14g | 1.0Seconds 045g | 1.0 Seconds 046¢ 1.0 Seconds  0.68¢g

2.2.2 Koplitz Field House Structural Performance Objective

The school building is an Assembly Group A-4 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
Limited 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 Immediate
Occupancy 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 Immediate Occupancy performance level, the structure remains safe to occupy and
essentially retains its pre-earthquake strength and stiffness. Nonstructural components might be
damaged to the extent that they cannot immediately function but are secured in place so that
damage caused by falling, toppling, or breaking of utility connections is avoided. Life safety
systems, including doors, stairways, emergency lighting, and fire alarms, generally remain
available and operable, provided that power and utility services are available.

Knowledge Factor

A knowledge factor, k, 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). In-situ
testing of building materials and removal of architectural finishes are outside of the scope of this
study. Material properties and existing construction information were assumed since existing
structural drawings were not available. If the concept design is developed further, additional
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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 Bearing Wall Building with Flexible Diaphragms, RM1. Reinforced Masonry Bearing
Wall (RM1) buildings include those that have bearing walls constructed out of reinforced brick
or concrete masonry. The floor and roof framing consists of plywood sheathing, wood beams,
and girders supported by steel, wood, or masonry columns. The building uses concrete shear
walls in the E-W (transverse) direction, (C2a) building type. The addition at the south end is a
wood shear wall addition (W2).

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: 1953

Building Code: Original: Unknown
Addition: 1991 UBC

Architectural Modernization Year: 1995

Number of Stories: 1
Floor Area: 16,254 SF

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

The building is a one-story, 1950s-era gymnasium building with a one-story 1995 addition at the
south end of the building. The building has a mostly rectangular floor plan of 90 feet by

148 feet, with a maximum roof height of around 24 feet. The building has a spectator mezzanine
level at the south end of the gymnasium.

The structural system consists of a reinforced concrete masonry structure and a wood-framed
addition constructed on level ground. The roof system consists of plywood sheathing over

4x10 purlins spanning between glulam arches. The glulam arches span east to west and are
supported at the ends by concrete buttresses located on the exterior of the building. The lateral-
force-resisting system of the building is a mixture of reinforced masonry shear walls, wood stud
shear walls, and concrete shear walls (i.e., buttresses). The roof is a flexible plywood diaphragm.

The foundation system for the building is composed of shallow continuous wall footings under
the exterior and interior masonry walls and wood-stud bearing walls and shallow spread footings
below steel columns. The concrete buttresses are supported by concrete grade beams and piles.

3.1.2 Building Use

The Koplitz Field House is a physical education building for the South Bend Jr./Sr. High School,
serving more than 220 students in grades 7 through 12. The building consists of a gymnasium,
locker rooms, administration offices, storage, and a mezzanine, and shares the site with the Jr./Sr.
High School, the music building, and the vocational building.
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3.1.3 Structural System

Table 3.1.3-1. Structural System Descriptions.

Structural System

Description

Main Roof

First Floor

Foundation

Gravity System

Lateral System

The roof system consists of 3/8-inch plywood sheathing over the
existing gymnasium and 1/2-inch plywood sheathing over the wood-
framed addition. The plywood is supported by 4x10 purlins spanning
between glulam arches. The glulam arches are spaced at roughly 18 feet
on center in the gymnasium. The plywood in the addition is supported
by TJI joists spaced at 24-inches on center.

The main floor consists of a 4-inch concrete slab on grade.

Foundations consist of cast-in-place reinforced concrete shallow spread
footings supporting columns and concrete strip footings supporting
reinforced masonry and wood-stud bearing walls. The concrete
buttresses are supported by concrete grade beams.

The gravity system consists of a wood-framed roof consisting of 4x
purlins in the gymnasium, 6x purlins in the locker rooms, and TJT joists
in the addition. The wood-framed roof is supported by glulam arches
and beams. The glulam arches span east to west in the gymnasium and
are supported by concrete buttresses. The locker room and addition
framing spans between reinforced masonry and wood-stud bearing
walls. Glulam beams are supported by steel columns.

The lateral system consists of a flexible plywood diaphragm laterally
supported by a mixture of reinforced masonry shear walls, wood stud
shear walls, and concrete shear walls. Sliding and overturning forces

from lateral loads are resisted by the concrete footings and piles.

3.1.4 Structural System Visual Condition

Table 3.1.4-1. Structural System Condition Descriptions.

Structural System

Description

Roof

Foundations
Condition

Gravity System
Condition

Lateral System

The roof appeared to be in good condition.

The foundation was not observable.

The condition of the gravity system appears to be functional and intact.

The condition of the lateral system appeared to be intact. However,

Condition considering the building’s age and the lack of as-built information on
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Table 3.1.4-1. Structural System Condition Descriptions.

Structural System  Description

the concrete shear walls, there are concerns about the lateral system
performance.

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.

Table 3.2.1-1. Identified Structural Seismic Deficiencies Based on Tier 1 Checklists.

Deficiency Description

Load Path There is no clear connection between the diaphragm and the reinforced
masonry shear walls. There is not a well-defined load path between the
locker room roof diaphragm and the masonry walls due to the presence
of windows running the length of the wall.

Shear Stress Check  Shear stress in masonry shear walls is compliant. However,
corresponding shear stress check in wood shear wall addition is
noncompliant. The building will likely need wood shear wall
strengthening. Further investigation is required.

Liquefaction and Slope Geotechnical investigation should be performed to determine the
Failure geological hazard to the building during an earthquake.

Reinforcing Steel The reinforcing steel size and spacing in the concrete buttresses is
unknown in both the vertical and horizontal directions based on the
available as-built information and is assumed to be insufficient. The
reinforcing steel spacing for the CMU walls is insufficient. Reinforcing
steel behaves in a nonductile manner and has limited capacity in
resisting seismic forces. Tier 1 requirements indicate that lightly
reinforced CMU walls, such as these, will behave as unreinforced
masonry walls.

Wood Ledgers Connections that induce cross-grain bending in wood ledgers are
present. Strengthening of connections may be appropriate to mitigate
seismic risk.

Wall Anchorage at There is no wall anchorage between the exterior reinforced masonry
Flexible Diaphragms  walls and the roof diaphragm to resist out-of-plan forces.
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Table 3.2.1-1. Identified Structural Seismic Deficiencies Based on Tier 1 Checklists.

Deficiency

Description

Transfer to Shear
Walls

Cross Ties

Diagonally Sheathed
and Unblocked
Diaphragms

Stiffness of Wall
Anchors

The roof diaphragm to reinforced masonry wall connection types and
extent are unknown. Based on the age of the building, it is assumed that
the wall anchorage connections are insufficient.

There are no continuous cross ties between diaphragm chords.

Diaphragm is unblocked. Diaphragm strengthening may be appropriate
to mitigate seismic risk.

This evaluation item is likely noncompliant due to the building’s age,
but could not be visually verified. This item requires further
investigation to make a final determination and develop a mitigation
recommendation, if necessary.

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.

Table 3.2.2-1. Identified Structural Checklist Items Marked as Unknown.

Deficiency

Description

Liquefaction

Slope Failure

Surface Fault Rupture

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

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

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

CG-8 Overhead Glazing Based on the age of the building, the glazing panes do not appear to be
laminated annealed or laminated heat-strengthened glass.

ME-1 Fall-Prone Mechanical units on top of the roof at the west and north sides of the

Equipment building do not appear to be braced or restrained. Mechanical
equipment with a center of mass more than 4 feet off the ground
should be restrained to prevent falling.

3.2.4 Nonstructural Checklist ltems 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

CG-8 Overhead Glazing Further investigation is required to verify detailing of glazing panes.
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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 concept 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. Proposed seismic upgrades are described below.

4.1.1 Concrete Shotcrete Walls

Concrete shotcrete walls are recommended at select locations along the exterior walls. The
proposed shotcrete walls are recommended to dowel into the existing masonry walls at the
locations of concrete-filled voids to provide out-of-plane strength to the existing walls.
Openings in the existing masonry walls should be infilled with CMU at shotcrete wall locations.
Blocking with hold-downs should be provided at select wall lines to transfer diaphragm loading
into the new shotcrete shear walls.

4.1.2 Foundation Systems

At select supplemental concrete shotcrete wall locations, foundations should be upgraded to
support the lateral load-carry capacity of the new concrete shear walls. The existing foundation
system consists of shallow continuous wall footings at these locations. Based on the design of
the existing shallow foundation system, the foundation upgrades should be shallow concrete
continuous wall footings to match the existing foundation system. At the existing concrete
buttresses, a new grade beam should be added along the exterior masonry wall, with micro piles
on each side of the concrete buttresses to provide uplift resistance.

4.1.3 FRP Strengthening

FRP wrap should be added to select existing masonry walls to provide additional in-plane shear
capacity and to provide shear transfer to the existing foundation.

4.1.4 HSS Strongbacks

Existing masonry walls should be strengthened for out-of-plane forces by adding HSS
strongbacks at locations of concrete-filled voids. Strongbacks should be fastened to existing
masonry walls with 5/8-inch-diameter adhesive anchors at 4 feet on center maximum.
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4.1.5 Wall Anchorage at Roof

Exterior masonry walls should be anchored to the roof diaphragm at locations of strongbacks
with full-depth blocking and Simpson hold-downs. New shotcrete shear walls should also be
anchored to the roof diaphragm.

4.2 Nonstructural Upgrade Recommendations

4.2.1 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 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 International
Existing Building Code (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.

Interior Shear Walls

Existing interior masonry shear walls are to be strengthened with bi-directional FRP.

Interior CMU walls separating the gym from the storage rooms are to be braced with HSS
Vertical Strongbacks. These will also be installed in the lobby areas; impact on traffic flow and
ADA requirements must be carefully evaluated.

Existing shear wall thickness may differ from proposed CMU shear wall thickness, depending on
finishes proposed.

Storage and office areas may be impacted by any additional wall width. Doors to office and
storage areas may need to be removed and replaced.

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Koplitz Field House -16 - ReidMiddlet wWr.
South Bend Public Schools — South Bend High School '



Openings for items such as electrical outlets and switches in the CMU shear walls to get
bi-directional FRP will need to be coordinated with existing conditions. Floor and ceiling
finishes could be impacted.

HSS Strongbacks Over Existing Masonry Walls

Interior CMU walls separating the gym from the storage rooms are to be braced with HSS
Vertical Strongbacks. These frames will also be installed in the lobby areas and on walls with
bleacher seating. The bleacher seating systems may need to be altered to accommodate the HSS
framework; seating count could be reduced. The bleachers should not be moved away from the
existing walls, as required activity and ADA clearances could be affected.

Upper level bleachers at the south end of the gym could be impacted by through-wall fasteners.

The impact on traffic flow and ADA requirements must be carefully evaluated where these
frames are to be installed on the building interior.

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

Where installed on the exterior, the visual impact of the frames could be significant; ways to
minimize their impact on the building’s character will need to be studied.

Foundation Work

The proposed exterior shear walls will require 24-inch-wide by 24-inch-deep concrete grade
beams the entire length of the east and west exterior walls, with micropiles into the footings at
select locations. This work takes place primarily on the building exterior. Ensure foundation
drains, buried utilities, and other items will not be impacted by this work. Landscaping will be
affected by the work, and should be restored to pre-construction condition after completion of
the work.

Roof Diaphragm Blocking/Nailing, and Wall-Roof Anchorage

Roof diaphragm upgrades require the removal of finishes above and below the roof deck for
access to install new work. 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). Existing
plywood ceilings will need to be removed and replaced to allow access to the underside of the
deck to install blocking and perimeter roof/wall connections.

This work takes place mainly above the gym and the lobby, with generally unhindered access to
the underside of the roof deck. Access may be complicated above perimeter spaces, such as the
boys’ and girls’ locker rooms and the office and storage spaces. These rooms may need to be
completely demolished and rebuilt with all new finishes. If this is the case, current ADA
requirements may require relocation of plumbing fixtures and waste and water lines.
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Ceilings

Removal of the existing plaster and acoustic ceiling tiles above the lobby, locker rooms, and
storage rooms would be required to gain access to the underside of the roof deck for installation
of blocking. Repair plaster ceilings; finish to match adjacent. Replace damaged ceiling tiles
with new tiles to match. Another option would be to replace the plaster and acoustic tiles with
Tectum acoustic panels suspended below the roof structure.

Tectum acoustic panels can also be attached to the underside of the gym roof decking, both over
existing plywood to remain, and in areas where plywood is removed for structural access.

Existing suspended T-bar ceilings would need to be removed and reinstalled with new
seismically-braced T-bar in order to gain access to the underside of the roof and floor
diaphragms for blocking installation.

The existing ceiling-mounted light fixtures in the gym and elsewhere appear to be substandard
and could become dangerous in an earthquake. Lighting should be updated to current
lightweight LED fixtures with seismic bracing.

Exterior Clerestory Window Infill for Load Transfer

Select clerestory windows in existing CMU walls are to be replaced with CMU infill, and FRP
wrap added in select locations. The existing interior and exterior finishes need to continue over
new CMU seamlessly, as does the existing insulation and vapor barrier. The impact of reduced
window area on lighting and ventilation needs to be taken into consideration.

Shotcrete Shear Walls

At proposed exterior shotcrete shear wall locations, the impact of through-wall fasteners on
existing wall finishes needs to be considered, as does the impact on the wall insulation and vapor
barrier.

Overhead Glazing

For interior and exterior glazing panes more than 16 square feet in area, provide laminated
annealed or laminated heat-strengthened glass that is detailed to remain in the frame when
cracked. Non-laminated glazing that shatters during an earthquake can pose a severe life safety
threat to occupants. Shattered exterior windows also compromise the exterior weather barrier,
which can become disruptive to the operation of the building after an earthquake.

4.2.2 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
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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.

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 Koplitz Field House ranges between approximately
$1.0M and $1.9M (-20 percent/+50 percent). The estimated construction cost to seismically
upgrade this building is approximately $1.3M. On a per-square-foot basis, the seismic upgrade
construction cost is estimated to be approximately $79 per square foot in 2019 dollars, with a
variance range between $63 per square foot and $119 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
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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.

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 #1 . - Estimated
FEMA | Level of Structural Bldg Estimated Seismic Seismic
- s Performance Upgrade Cost Range
Building Bldg | Seismicity | * gpiactive Gross $/SF Upgrade
Type | Site Area Cost/SF
Class (Total) (Total)
Structural
Immediate $48 - $90 $60
Occupancy 16,254 SF ($779K) ($1.46M) | (8974K)
South Bend Jr/Sr Nonstructural
HS, Koplitz Field | RM1 High/ E . $15 . $29 $19
House Life Safety | 16,254 SF (§251K) ($472K) | ($315K)
Total
$63 - $119 $79
16,254 SF ($1.03M) ($1.93M) | ($1.29M)

‘W: Wood-Framed; URM: Unreinforced Masonry; RM: Reinforced Masonry; C: Reinforced Concrete; PC: Precast
concrete; S: Steel-framed
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Appendix A: Field Investigation Report and Tier 1 Checklists
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1. South Bend, South Bend Jr/Sr High School, Koplitz Field House
1.1 Building Description

Building Name: Koplitz Field House
Facility Name: ggrl:g;lBend JriSr High ;é
District Name: South Bend
ICOS Latitude: 46.662 —
ICOS Longitude: -123.792 -
E;O(l).lﬁty/DiStriCt ID: 25118
ICOS Building ID: 11955
ASCE 41 Bldg Type: RM1
Enroliment: 225
Gross Sq. Ft. : 16254
Year Built: 1950
Number of Stories: 1
Sxs BSE-2E: 0.914
SX1 BSE-2E: 1.106
AS.CE.4I1 Level of High
Seismicity:
Site Class: E
Vs3o(m/s): 109
Liquefaction
Moderate to High
Potential:
Tsunami Risk: Very High
Strulctural Drawings Yes
Available:
Evaluating Firm: WRK Engineers

The South Bend Junior Senior High School Koplitz Field House is a one-story reinforced masonry structure
with a one-story wood-framed addition at the south end of the building. The building is constructed on level
ground and is located in South Bend, Washington. The 1953 building is rectangular in plan, 90 feet by 148
feet, with a maximum roof height of around 24 feet. Building construction consists of reinforced expanded
shale block walls. The roof system is a wood-framed system with 2x decking and plywood sheathing. The
roof system in the addition is TJI framing with plywood sheathing. The glulam arches of the gymnasium are
supported by concrete buttresses. There is a wood-framed balcony in the gymnasium. Concrete braces were
added along the east and west walls. The building shares a site with the junior senior high school music
building.
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1.1.1 Building Use

The Koplitz Field House includes a gymnasium, locker rooms, and a seating balcony. The junior senior high
school has over 220 student occupants.

1.1.2 Structural System

Table 1.1-1. Structural System Description of South Bend Jr/Sr High School

Structural System

Description

Structural Roof

The roof system is composed of glulam arches, wood purlins, and plywood
sheathing. In the new building addition, TJI joists are used with plywood
sheathing.

Structural Floor(s)

The ground level is a concrete floor slab.

Foundations

The load bearing walls are supported by continuous wall footings. Columns are
supported by spread footings. Glulam arches are supported by concrete piles.

Gravity System

The gravity system is composed of glulam arches and concrete buttresses at the
arched roof as well as reinforced masonry walls, steel columns, and wood beams
and columns. The new addition consists of wood stud bearing walls.

Lateral System

Masonry walls resist the forces in the longitudinal and transverse directions. The
new addition at the south uses wood shear walls. The concrete buttresses help to
resist forces in the east-west direction.

1.1.3 Structural System Visual Condition

Table 1.1-2. Structural System Condition Description of South Bend Jr/Sr 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 South Bend South Bend Jr/Sr High School Koplitz Field House

Deficiency Description
There is no clear connection between the diaphragm and the reinforced masonry shear walls. There is not a
Load Path well-defined load path between the locker room roof diaphragm and the masonry walls due to the presence of
oad Pa

windows running the length of the wall. The addition of post-installed structural connections, infill of windows
in the locker room, or the addition of a shotcrete shear wall may be appropriate to provide a complete load path.

Shear Stress
Check

Shear stress in masonry shear walls is compliant. However, corresponding shear stress check in wood shear
wall addition is non-compliant. The building will likely need wood shear wall strengthening or the addition of
new shear walls. Further investigation is required.

Reinforcing Steel

The masonry wall is under-reinforced and likely will need to be strengthened for in-plane and out-of-plane
seismic forces. The reinforcement in the concrete buttresses is unknown. Further investigation is required. The
addition of FRP to strengthen in-plane capacity or the addition of new shear walls to reduce demand may be
appropriate. The addition of a steel strongback system may be appropriate to strengthen out-of-plane capacity.

Wall Anchorage

Out-of-plane wall anchorage is not present. Tension ties, blocking, strapping, and diaphragm nailing are
required along masonry walls.

Wood Ledgers

Connections that induce cross-grain bending in wood ledgers are present. Strengthening of connections through
the addition of blocking and anchor straps may be appropriate to mitigate seismic risk.

Transfer to Shear
Walls

This evaluation item is likely non-compliant due to the building's age, but could not be visually verified. This
item requires further field investigation to make a final determination on its compliance and to develop a
mitigation recommendation, if necessary. The addition of post-installed anchors between diaphragm and shear
walls may be appropriate.

There are no continuous cross ties between diaphragm chords. The addition of new cross ties between

Cross Ties diaphragm chords or the addition of strap plates to connect existing framing members together may be
appropriate.

Diagonally

Sheathed and Diaphragm is unblocked. Diaphragm strengthening through the addition of blocking and additional diaphragm

Unblocked nailing may be appropriate to mitigate seismic risk.

Diaphragms

Stiffness of Wall This evaluation item is likely non-compliant due to the building's age, but could not be visually verified. This

Anchors item requires further investigation to make a final determination and to develop a mitigation recommendation,

if necessary. Replacement of anchors or the addition of new post-installed anchors may be appropriate.
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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 South Bend South Bend Jr/Sr High School Koplitz Field House
Unknown Item Description

The liquefaction potential of site soils is unknown at this time given available information. \moderate to high\
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.
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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 South Bend South Bend Jr/Sr High School Koplitz Field House

Deficiency

Description

ME-1 Fall-Prone Equipment.
HR-not required; LS-H; PR-H.

Anchorage is required for fall-prone equipment. Equipment unbraced on top of roof at new
addition and on west side of gym.
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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 South Bend South Bend Jr/Sr High School Koplitz Field
House

Unknown Item Description
CG-8 Overhead Glazing. HR-
not required; LS-MH; PR-MH.

Further investigation is required to verify detailing of glazing panes.
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Photos:

Figure 1-1. South Bend Field House - South Exterior
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Figure 1-2. South Bend Field House - West Exterior
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Figure 1-3. South Bend Field House - Northeast Exterior

Figure 1-4. Mechanical Equipment on North Roof
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Figure 1-5. Concrete Braced Frame with No Connection to Diaphragm or Shear Walls
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Figure 1-6. Lower Roof at East Entrance

Figure 1-7. Gymnasium with Glulam Arches
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Figure 1-9. Mezzanine at South End of Gymnasium
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South Bend, South Bend Jr/Sr High School, Koplitz Field House

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 NC [N/A COMMENT
There is no clear connection
between the diaphragm and
the reinforced masonry shear
walls. There is not a well-
defined load path between
The structure contains a complete, well-defined the locker room roof
load path, including structural elements and diaphragm and the masonry
. o walls due to the presence of
Load Path connectlons,. that se.rves to transfer the inertial X windows running the length
forces associated with the mass of all elements .
oy ) ) of the wall. The addition of
of the building to the foundation. (Tier 2: Sec. .
5.4.1.1; Commentary: Sec. A.2.1.10) pOSt_mSFaHed, structural
connections, infill of
windows in the locker room,
or the addition of a shotcrete
shear wall may be
appropriate to provide a
complete load path.
The clear distance between the building being
evaluated and any adjacent building is greater
Adjacent Buildings ‘Fhan 0.25% qf .the heigh‘F of the shorter .bui.ld‘ing
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)
Interior mezzanine levels are braced
independently from the main structure or are
Mezzanines anchored to the seismic-force-resisting elements
of the main structure. (Tier 2: Sec. 5.4.1.3;
Commentary: Sec. A.2.1.3)
Building System - Building Configuration
EVALUATION ITEM EVALUATION STATEMENT NC |IN/A 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)
South Bend, South Bend Jr/Sr High School, Koplitz Field House 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. Moderate to
high 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

concrete topping slab. (Tier 2: Sec. 5.6.4;
Commentary: Sec. A.4.5.1)

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)
Shear stress in masonry
shear walls is compliant.
The shear stress in the reinforced masonry shear However, correspohndlng
. . shear stress check in wood
walls, calculated using the Quick Check e
Shear Stress Check |procedure of Section 4.4.3.3, is less than 70 X shear \?vall add1t10r.1 IS, non_,
1b/in.2 (0.48 MPa). (Tier 2: Sec. 5.5.3.1.1; compliant. The building will
Commentary: Sec. A.3.2.4.1) likely neeq wood shear W?H
strengthening or the addition
of new shear walls. Further
investigation is required.
The masonry wall is under-
reinforced and likely will
need to be strengthened for
in-plane and out-of-plane
seismic forces. The
The total vertical and horizontal reinforcing steel reinforcement in the
ratio in reinforced masonry walls is greater than concrete buttresses is
0.002 of the wall with the minimum of 0.0007 in unknown. Further
Reinforcing Steel eit'her of the two 'directions; the §pacing of X inve?sFigation is required. The
reinforcing steel is less than 48 in. (1220 mm), addition of FRP to
and all vertical bars extend to the top of the strengthen in-plane capacity
walls. (Tier 2: Sec. 5.5.3.1.3; Commentary: Sec. or the addition of new shear
A3242) walls to reduce demand may
be appropriate. The addition
of a steel strongback system
may be appropriate to
strengthen out-of-plane
capacity.
Stiff Diaphragms
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Precast concrete diaphragm elements are
Topping Slab interconnected by a continuous reinforced X
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Connections

or Frames

the shear wall or frame elements. (Tier 2: Sec.
5.7.2; Commentary: Sec. A.5.2.)

EVALUATION ITEM EVALUATION STATEMENT NC |IN/A COMMENT
Exterior concrete or masonry walls that are
t on the diaph for lateral rt
dependent on the diaphragm for lateral suppo Out-of-plane wall anchorage
are anchored for out-of-plane forces at each ) o
. . . . is not present. Tension ties,
diaphragm level with steel anchors, reinforcing ) .
. blocking, strapping, and
Wall Anchorage dowels, or straps that are developed into the X . o
. . . diaphragm nailing are
diaphragm. Connections have strength to resist .
. ] . required along masonry
the connection force calculated in the Quick walls
Check procedure of Section 4.4.3.7. (Tier 2: Sec. '
5.7.1.1; Commentary: Sec. A.5.1.1)
Connections that induce
cross-grain bending in wood
. led t.
The connection between the wall panels and the egers are-p resen
. . . . Strengthening of
diaphragm does not induce cross-grain bending .
Wood Ledgers L . X connections through the
or tension in the wood ledgers. (Tier 2: Sec. .. .
addition of blocking and
5.7.1.3; Commentary: Sec. A.5.1.2)
anchor straps may be
appropriate to mitigate
seismic risk.
This evaluation item is likely
non-compliant due to the
building's age, but could not
be visually verified. This
item requires further field
i tigation t ke a final
Diaphragms are connected for transfer of seismic llmt/es lga lt(,)n © m? catma
rmination on i
Transfer to Shear Walls| forces to the shear walls. (Tier 2: Sec. 5.7.2; X et ; ononts
compliance and to develop a
Commentary: Sec. A.5.2.1) oL .
mitigation recommendation,
if necessary. The addition of
post-installed anchors
between diaphragm and
shear walls may be
appropriate.
Reinforced concrete topping slabs that
Topping Slab to Walls interconnect the precast concrete diaphrag@
elements are doweled for transfer of forces into X

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)
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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 X
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
There are no continuous
cross ties between
diaphragm chords. The
There are continuous cross ties between addition of new cross ties
Cross Ties diaphragm chords. (Tier 2: Sec. 5.6.1.2; X between diaphragm chords
Commentary: Sec. A.4.1.2) or the addition of strap plates
to connect existing framing
members together may be
appropriate.
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 rati0§ less than. 2-to-1 in the direction being %
considered. (Tier 2: Sec. 5.6.2; Commentary:
Sec. A.4.2.1)
All wood diaphragms with spans greater than 24
Spans ft (7.3 m) consist of wood structural panels or
diagonal sheathing. (Tier 2: Sec. 5.6.2;
Commentary: Sec. A.4.2.2)
Diaphragm is unblocked.
All diagonally sheathed or unblocked wood Diaphragm strengthening
Diagonally Sheathed |structural panel diaphragms have horizontal through the addition of
and Unblocked spans less than 40 ft (12.2 m) and aspect ratios X blocking and additional
Diaphragms less than or equal to 4 to-1. (Tier 2: Sec. 5.6.2; diaphragm nailing may be
Commentary: Sec. A.4.2.3) appropriate to mitigate
seismic risk.
Diaphragms do not consist of a system other
Other Diaphragms than wood, metal deck, concrete, or horizontal

bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec.
A47.1)
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Connections

in. (3 mm) before engagement of the anchors.
(Tier 2: Sec. 5.7.1.2; Commentary: Sec. A.5.1.4)

EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
This evaluation item is likely
non-compliant due to the
building's age, but could not
Anchors of concrete or masonry walls to wood Pe V1suall?/ verified. This
. . item requires further
structural elements are installed taut and are stiff . o
Stiffness of Wall | enough to limit the relative movement between X ;Z:::i?j;?;nt;ﬁiie @ final
Anchors the wall and the diaphragm to no greater than 1/8

develop a mitigation
recommendation, if
necessary. Replacement of
anchors or the addition of
new post-installed anchors
may be appropriate.
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South Bend, South Bend Jr/Sr High School, Koplitz Field House

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
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-
equiree; ’ 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
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)
HM-2 Hazardous Break.ablf? Conta.mers that l'lold hazardous .
. material, including gas cylinders, are restrained
Material Storage. HR- by latched d helf i . h X
LMH: LS-LMH; PR- y latche f)ors, shelf lips, wires, or other
methods. (Tier 2: Sec. 13.8.3; Commentary:
LMH.
Sec. A.7.15.1)
HM-3 Hazardous Piping, or fiuctwork conveying hazardous
. . materials is braced or otherwise protected from
Material Distribution. d that 1d allow hazard terial X
HR-MH: LS-MH; PR- amage E'i would allow hazardous materia
MH release. (Tier 2: Sec. 13.7.3, 13.7.5;
' Commentary: Sec. A.7.13.4)
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HM-4 Shutoff Valves.

Piping containing hazardous material, including
natural gas, has shutoff valves or other devices

required; PR-MH.

a spacing equal to or less than 6 ft (1.8 m). (Tier

2: Sec. 13.6.2; Commentary: Sec. A.7.1.4)

HR-MH; LS-MH; PR- | = . X
ML to limit spills or leaks. (Tier 2: Sec. 13.7.3,
13.7.5; Commentary: Sec. A.7.13.3)
HIML5 Flexible ‘Hazar<'10us material du?t\fvork and pipiI'lg,
Couplings. HR-LMH: 1ncluqlng natl.lral gas piping, have flexible X
LS-LMH: PR-LMH. couplings. (Tier 2: Sec. 13.7.3, 13.7.5;
Commentary: Sec. A.7.15.4)
Piping or ductwork carrying hazardous material
HM-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- i o )
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 NC [N/A 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)
Rigid cementitious partitions are detailed to
P-3 Drift. HR-not accommodate the following drift ratios: in steel
required: LS-MH: PR- moment frame,.co.ncrete morPent frame,. ar.ld X
ML wood frame buildings, 0.02; in other buildings,
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 .
Supportfd by Ceilings. laterallr; supi}(l)lzted by an inlzegrated ceiling Non-applicable due to
; i X ASCE 41 Performance
HR-not .requ1red; LS-not | system. (Tier 2: Sec. 13.6.2; Commentary: Sec. Level: "Life Safety (LS)"
required; PR-MH. A.7.2.1)
SepI;;ZtiS(:;L:tII-lIi}not Partitions that cross structural separations have Non-applicable due to
. 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 o
required; LS-not partitions have lateral bracing to the structure at X ASCE 41 Performance

Level: "Life Safety (LS)"
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Ceilings

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

C-1 Suspended Lath and

Suspended lath and plaster ceilings have
attachments that resist seismic forces for every

required; PR-H.

2,500 ft2 (232.3 m2) and has a ratio of long-to-
short dimension no more than 4-to-1. (Tier 2:
Sec. 13.6.4; Commentary: Sec. A.7.2.7)

Plaster. HR-H; LS-MH; . X
PR-LMIL 12 ft2 (1.1 m2) of area. (Tier 2: Sec. 13.6.4;
Commentary: Sec. A.7.2.3)
C-2 Suspended Gypsum Suspended gypsum jboar(.l ce%lings have
o s, 0 B 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
required; PR-MH. Seismicity, 1/2 in. (13 mm); in High Seismicity, Level: "Life Safety (LS)"
3/4 in. (19 mm). (Tier 2: Sec. 13.6.4;
Commentary: Sec. A.7.2.4)
C-5 Contmylty Across jl"l?e celllgg system does not cro§s agy seismic Non-applicable due to
Structurt? Joints. HR-not |joint and is n9t attached to multiple independent X ASCE 41 Performance
rqulred; 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- seisr.nic separati.onjoints suc.h. tha't cach Non-applicable due to
not required: LS-not continuous portion of the ceiling is no more than| x ASCE 41 Performance

Level: "Life Safety (LS)"
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Light Fixtures

EVALUATION ITEM EVALUATION STATEMENT NC |IN/A COMMENT
Light fixtures that weigh more per square foot
LF-1 Independent Fhan the ceiling they [.)enet.rz.ite are supp.orted
independent of the grid ceiling suspension
Support. HR-not . .
required; LS-MH: PR- S}.lstem bya m1n1r.num of two wires at X
ML diagonally opposite corners of each fixture.
(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
required; PR-H. Commentary: Sec. A.7.3.4) Level: "Life Safety (LS)"
Cladding and Glazing
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
Cladding components weighing more than 10
Ib/ft2 (0.48 kN/m2) are mechanically anchored
HR-MH; LS-MH; PR- L ' . I X
ML 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)
For steel or concrete moment-frame buildings,
panel connections are detailed to accommodate
a story drift ratio by the use of rods attached to
CG-2 Cladding Isolation. framing with over.size holes. or slotted.holes of
. at least the following: for Life Safety in
HR-not required; LS- Moderate Seismicity, 0.01; for Life Safety in X
MH; PR-MH. . o P .
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)
South Bend, South Bend Jr/Sr High School, Koplitz Field House ASCE 41 Tier 1 Summary June 2019

Washington State School Seismic Safety Assessments Project

23 0of 30

ReidMiddleton




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)

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)

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)

CG-6 Bearing
Connections. HR-MH;
LS-MH; PR-MH.

Where bearing connections are used, there is a
minimum of two bearing connections for each
cladding panel. (Tier 2: Sec. 13.6.1.4;
Commentary: Sec. A.7.4.6)

CG-7 Inserts. HR-MH;
LS-MH; PR-MH.

Where concrete cladding components use
inserts, the inserts have positive anchorage or
are anchored to reinforcing steel. (Tier 2: Sec.
13.6.1.4; Commentary: Sec. A.7.4.7)

CG-8 Overhead Glazing.
HR-not required; LS-
MH; PR-MH.

Glazing panes of any size in curtain walls and
individual interior or exterior panes more than
16 ft2 (1.5 m2) in area are laminated annealed
or laminated heat-strengthened glass and are
detailed to remain in the frame when cracked.
(Tier 2: Sec. 13.6.1.5; Commentary: Sec.
A.7.4.8)

Further investigation is
required to verify detailing
of glazing panes.
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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 masonry 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
. other elements at each floor above the ground
not required; LS-LMH; floor. (Tier 2: Sec. 13.6.1.2; Commentary: Sec X No masonry vencer
PR-LMH. ’ RS
A.7.5.2)
M3 Weakened Planes. Me.lsonry veneer is anchored to the backup
. adjacent to weakened planes, such as at the
HR-not required; LS- locations of flashing. (Tier 2: Sec. 13.6.1.2; X No masonry veneer
LMH; PR-LMH. ’
Commentary: Sec. A.7.5.3)
Mzg;fl:;n};?:ﬁ);?e}f}{_ There is no unreinforced masonry backup. (Tier
2: Sec. 13.6.1.1, 13.6.1.2; Commentary: Sec. X No masonry 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 masonry 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 masonry veneer
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)
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 masonry 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; LS-not 1 1o 5. Sec. 13.6.1.1, 13.6.1.2; Commentary: X No masonry vencer
required; PR-MH. T '
Sec. A.7.6.2)
Parapets, Cornices, Ornamentation, and Appendages
EVALUATION ITEM EVALUATION STATEMENT NC |IN/A 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)
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PCOA-2 Canopies. HR-

Canopies at building exits are anchored to the
structure at a spacing no greater than the
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'mchored 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 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)
MC-2 Anchorage, HR | e vl snd s e
LMH; LS-LMH; PR- T ’ X
LML 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)
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S-2 Stair Details. HR-not

The connection between the stairs and the
structure does not rely on post-installed anchors
in concrete or masonry, and the stair details are
capable of accommodating the drift calculated
using the Quick Check procedure of Section

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)

required; LS-LMH; PR- . 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
CF-2 Tall Narrow height-to-depth or height-to-width ratio greater
Contents. HR-not than 3-to-1 are anchored to the structure or to X None observed
required; LS-H; PR-MH. | each other. (Tier 2: Sec. 13.8.2; Commentary:
Sec. A.7.11.2)
Equipment, stored items, or other contents
CF-3 Fall-Prone Welghmg more than 20 Ib (9.1 kg) whose center
of mass is more than 4 ft (1.2 m) above the
Contents. HR-not di ¢ floor level are braced therwi X
required: LS-H: PR-H. a Jac§n oor. evel are braced or otherwise
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
required; PR-MH. A.7.11.4) Level: "Life Safety (LS)"
CF-5 Equipment on Equipment and other contents supported by '
access floor systems are anchored or braced to Non-applicable due to
Access Floors. HR-not ;
required: LS-not the structure independent of the access floor. X ASCE 41 Performance
uired; LS- ] .
req?lired; PR-MIL (Tier 2: Sec. 13.7.7 13.6.10; Commentary: Sec. Level: "Life Safety (LS)"
A.7.11.5)
I ithout 1 1 i fi
CF-6 Suspended tems' suspended without .atera bracing are free '
to swing from or move with the structure from Non-applicable due to
Contents. HR-not . . .

. which they are suspended without damaging X ASCE 41 Performance
required; LS-not 1, el djoini ts. (Tier 2: Level: "Life Safety (LS)"
required: PR-H. emselves or adjoining components. (Tier 2: evel: "Life Safety

Sec. 13.8.2; Commentary: Sec. A.7.11.6)
Mechanical and Electrical Equipment
EVALUATION ITEM EVALUATION STATEMENT NC |IN/A COMMENT
Equipment weighing more than 20 1b (9.1 kg) Anchorage is required for
ME-1 Fall-Prone whose center of mass is more than 4 ft (1.2 m) fall-prone equipment.
Equipment. HR-not | above the adjacent floor level, and which is not X Equipment unbraced on

top of roof at new addition

and on west side of gym.
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ME-2 In-Line

Equipment installed in line with a duct or piping
system, with an operating weight more than 75

LS-not required; PR-H.

Sec. 13.7.3, 13.7.5; Commentary: Sec.
A.7.13.4)

Equipment. HR-not  |1b (34.0 kg), is supported and laterally braced X
required; LS-H; PR-H. |independent of the duct or piping system. (Tier
2: Sec. 13.7.1; Commentary: Sec. A.7.12.5)
Equipment more than 6 ft (1.8 m) high with a
ME-3 Tall Narrow | height-to-depth or height-to-width ratio greater
Equipment. HR-not | than 3-to-1 is anchored to the floor slab or X
required; LS-H; PR-MH. | adjacent structural walls. (Tier 2: Sec. 13.7.1
13.7.7; Commentary: Sec. A.7.12.6)
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)"
ME-5 Suspended Equipmen.t suspended without. lateral bracing is .

Equipment. HR-not free to sxymg f.rom or move Wlth the strucu.lre Non-applicable due to
required: LS-not .from Wthl.l 1_t 1‘s suspended w1th0u‘t damaging X ASCE 41 .Performance
required; PR-H. itself or adjoining components. (Tier 2: Sec. Level: "Life Safety (LS)"

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)
ME-7 Heavy Equipment. F10(.)r supporte.d o.r platform-supported Non-applicable due to
HR-not required; LS-not le(quleent weighing more than 40(,) b (’1 81.4 X ASCE 41 Performance
required: PR-H. ) is anchored to the structure. (Tier 2: Sec. Level: "Life Safety (LS)"
13.7.1, 13.7.7; Commentary: Sec. A.7.12.10)
EunZ;ifi:ngiot Electrical equipment is laterally braced to the Non-applicable due to
. structure. (Tier 2: Sec. 13.7.7; Commentary: X ASCE 41 Performance
required; LS-not ¢ A 71211 Level: "Life Safety (LS)"
required; PR-H.
Conduit greater than 2.5 in. (64 mm) trade size
ME-9 Conduit that is attached to panels, cabinets, or other )
Couplings. HR-not  |equipment and is subject to relative seismic Non-applicable due to
. . . . 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)"
PR Flidand Gas || 00 o ek, (T2 Nowapplicabe due
Piping. HR-not required; X ASCE 41 Performance

Level: "Life Safety (LS)"
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PP-3 C-Clamps. HR-not

One-sided C-clamps that support piping larger
than 2.5 in. (64 mm) in diameter are restrained.

Non-applicable due to

required; PR-H.

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)

required; LS-not (Tier 2: Sec. 13.73, 13.7.5: C farv: S X ASCE 41 Performance
required; PR-H. 16T 22 5€C. 2. 7.2, 13- 1.0 LOtmentaty: 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 . .
required: LS-not has couplings or other details to accommodate X ASCE 41 Performance
a4 ) 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
m?2) 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 bracine d ; d30 ft (9.2 m). Th X ASCE 41 Performance
. racin n .2m). The .
required; PR-H. ac' g does 0_ exeee o . 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
I?—3 Puct§ Crossing | planes or are connect.ed to independent. Non-applicable due to
Seismic Joints. HR-not |structures have couplings or other details to
. . o X ASCE 41 Performance
required; LS-not accommodate the relative seismic .
] i . 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
PR-H. A.7.16.1)
EL-2 Retainer Plate. HR-| A retainer plate is present at the top and bottom
not required; LS-H; PR- | of both car and counterweight. (Tier 2: Sec. X No elevators
H. 13.7.11; Commentary: Sec. A.7.16.2)
EL-3 Elevator Equipment, piping, and other components that
Equi t. HR-not rt of the elevat t h .
qulpmen no are. part of the elevator system are anchored X No elevators
required; LS-not (Tier 2: Sec. 13.7.11; Commentary: Sec.
required; PR-H. A.7.16.3)
Elevators capable of operating at speeds of 150
ft/min or faster are equipped with seismic
itches that t th i ts of ASME
BL4 Seismic Suiteh, |111EHeS tht meet the reuirements o ASM
HR-not required; LS-not - of flave HIgger feve’s Set to <07/0 O the X No elevators
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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
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Appendix B: Concept-Level Seismic Upgrade Figures
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Provide 2'-0” Wide x 2'-0" Deep
Concrete Grade Beam

Provide HSS 6x6x3/8 Vertical
Strongback w/ 5/8” Dia Adh
Anchors @ 4'-0" OC into (E)
Masonry Wall, Locate Strongbacks
@ Concrete Filled Voids In (E) Wall
Where Possible

Infill (E) Windows with 6" Cmu &
Provide (2) Layers of Frp Wrap On
One Side of (E) Masonry Wall &

@ Interface Between (E) Masonry
Wall & (E) Footing, Add 1'-0" By (E)
Depth Footing Extension

Provide (2) Layers Bi-Directional
Frp Over One Side of (E) Masonry
Wall Over Full Length & @
Interface Between (E) Masonry
Wall & (E) Footing

Add 8” Shotconcrete Shear Wall
w/ #5 @ 2'-0" OC, Dowel into
(E) Masonry Wall @ 2’-0” OC @
Locations of Grout-Filled Voids,
Provide Ripped Top Plate with
3/4" Dia Ab @ 1'-0” OC with 6"
Embedment, Fasten Top Plate To
Diaphragm w/ 10D @ 6" OC

© ® © B

Provide Micropiles Each Side of (E)
Concrete Buttress, Typical @ All (E)
Concrete Buttresses

Add Frp Vertical Strips Each Side of
(E) Concrete Wall & (E) Cmu Wall
To Provide Interconnectivity, Typical
@ All (E) Concrete Buttresses To (E)
CMU Wall Connection

QO ©

Notes:
1. Repair & Replace Wall & Floor Finishes in Kind

as Required

South Bend High School Seismic Upgrades — Koplitz Field House

Washington State School Seismic Safety Assessments Project — South Bend Public Schools — June 2019

Figure 1 - Floor Plan




Sim

Sim

Provide Pt Blocking, Width to
Match Shotcrete Wall, Attach to

(e

Diaphragm With 10D @ 6" OC

Provide HDU-8 Each Side of (E)
Glulam W/ 7/8" Dia Thru-Bolt,
Provide (2) HDU-8 Each Side of (E)

® O

Glulam @ Sim

Full Depth 3X Blocking W/ (S) HDU-
4 Holddown Through (E) Masonry

Wall to Connect HSS Strongbacks
to Diaphragm

Notes:

1. Repair & Replace Ceiling & Roofing As Required
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Figure 2 - Roof Plan




Appendix C: Opinion of Probable Construction Costs
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520 Kirkland Way, Suite 301
Kirkland, WA 98033

tel: (425) 828-0500

fax: (425) 828-0700
www.prodims.com

Name:

Second Name:
Location:

Design Phase:

Date of Estimate:
Date of Revision:
Month of Cost Basis:

Wa State School Seismic Safety
Assessment

South Bend High School Gym
State of Washington

ROM Cost Estimates

April 2, 2019

1Q, 2019

South Bend High School Gym

Master Estimate Summary

Project Name

Total Estimated
Construction Cost

South Bend High School Gym Structural Costs $973,966
South Bend High School Gym Non-Structural Costs $314,547
TOTAL ESTIMATED CONSTRUCTION COST $1 ,288,51 3

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.

Page 1 of 6
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Appendix D: Earthquake Performance Assessment Tool
(EPAT) Worksheet
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Washington Schools Earthquake Performance Assessment Tool (EPAT)

MAIN PAGE

Full District Name

South Bend

Point of Contact

Gary Wilson

Telephone 360-942-7626

E-Mail gwilson@southbendschools.org

File Name e i bt EDAT ol File Date: 7/24/2018
District South Bend

Facility Name

South Bend High School

Building Part Name

Koplitz Field House

Earthquake Ground Motion (% g) Earthquake Hazards
20% in 50 year PGA 29.4% Site Class E
10% in 50 year PGA 35.3% Ground Shaking Hazard Very High
2% in 50 year PGA 59.5% Liquefaction Potential Moderate to High
Percentile S o Combined Earthquake .
Among all WA Campuses 90% Hazard Level Extremely High

Total Building Part
Area (Square Feet)

Building Evaluated By

Input Data by Person(s)

16,254

DNR, Reid Middleton

Tim Green, 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.

Page 2



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

Facility Name

South Bend High School

Building Name Koplitz Field House
Building Use Assembly
Data Entry Item User Entered Values Default Values Used for BCA
Seismic Data
Decimal Latitude 46.661829 46.661829 46.661829
Decimal Longitude -123.792475 -123.792475 -123.792475
Site Class (Soil/Rock Type) E D-E E
Liquefaction Potential Moderate to High Moderate to High Moderate to High
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*** 1950 or Metal Diaphragms 1950
Code for Building Design (if known) UBC Use the Drop-Down UBC
Design Code Year (if known) <1973 menus to Select Data <1973
Severe Vertical Irregularity™™* No Entries for the Bright No
Moderate Vertical Irregularity*** No Green Shaded data No
Plan (Horizontal) Irregularity*** No cells. No

*** Mandatory Data Entry




Washington Schools Earthquake Performance Assessment Tool (EPAT)

RESULTS SUMMARY
District Name South Bend Existing Building
: Life Safety Risk & Priority
School Name South Bend High School for Retrofit or Replacement
Building Name Koplitz Field House Very High
Building Data
HAZUS Building Type RM1 Rglnforced Masonry Bearing Walls w/ Wood or Metal
Diaphragms
Year Built 1950
Building Design Code <1973 UBC These parameters determine the capacity of the existing
Existing Building Code Level Pre building to withstand earthquake forces.
Geographic Area Coastal
Severe Vertical Irregularity No
Moderate Vertical Irregularity No Buildings wi.th irrggglaritigs have greater earthquake damage
than otherwise similar buildings that are regular.
Plan Irregularity No

Seismic Data

Frequency and severity of earthquakes

Earthquake Ground Shaking Hazard Level Very High

at this site
. Earthquake ground shaking hazard is
- 0,
Percentile S; Among WA K-12 Campuses 90% higher than 90% of WA campuses.
Site Class (Soil or Rock Type) E Soft Clay Soil

Liquefaction increases the risk of major

Liquefaction Potential damage to a building

Moderate to High

Earthquake ground shaking and

Combined Earthquake Hazard Level . . .
liquefaction potential

Extremely High

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 7% 78% Very High Red
Life Safety Retrofit Building 20% 12% Low Green/Yellow
Current Code Building 16% 8.6% Very Low Green/Yellow

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:

Tim Green, Reid Middleton

User Overrides of Default
Parameters:

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

Geographic Region
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Appendix E: Koplitz Field House Existing Drawings

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Koplitz Field House ReidMiddlet wr
South Bend Public Schools — South Bend High School



This page intentionally left blank.

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Koplitz Field House ReidMiddlet wr
South Bend Public Schools — South Bend High School



155018

e — —————

SOUTH BEND SCHOOL DISTRICT NO. 118

GYMNASIUM
RENOVATION & ADDITION

FOR

'PROJECT RECORD DOC

REVISIONS TO THESE DOCUMENTS HAVE BEEN MADE
FROM INFORMATION PROVIDED BY THE CONTRACTOR

UMENT

GENERAL NOTES

VICINITY MAP

CODE INFO.

SITE PLAN

GENERAL NOTES:
GENERAL NOTES APPLY TO ALL DRAWINGS.

ALL DIMENSIONS ARE ACTUAL AND ARE TO FACE OF STUDS, FACE OF CONCRETE WALLS,
OR CENTERLINE OF COLUMNS, UNLESS NOTED OTHERWISE

FLOOR SPOT ELEVATIONS ARE SHOWN THUS 100°-0".

ARCHITECTURAL FINISH FLOOR ELEVATIONS 100"-0" MATCHES EXISTING FINISH FLOOR
ELEVATION AND EQUALS ACTUAL SITE REFERENCE ELEVATION OF FINISH FLOOR 9.6 FEET.

CEILING HEIGHTS AS NOTED IN ROOM FINISH SCHEDULE ARE MEASURED FROM FINISH
FLOOR OF SCHEDULED ROOM.

DIMENSIONS FOR DOOR OPENINGS SHOWN NOMINAL ARE TO ALLOW FOR 1/2 - INCH
SHIMMING AND SEALANT.

ALL INTERIOR WALLS AND PARTITIONS EXTEND TO UNDERSIDE OF THE DECK ABOVE
UNLESS NOTED OTHERWISE.

EXTEND GYPSUM BOARD UP THE ENTIRE HEIGHT OF WALL.

PLAN SYMBOLAINDICATES SIZE OF INTERIOR PARTITION STUDS. REFER TO FLOOR PLANS
FOR STUD SIZES FOR INTERIOR PARTITIONS. ALL INTERIOR PARTITIONS SHALL USE 2X4
STUDS IN THE LOCKER ROOM AREA AND 2X6 STUDS IN THE NEW ADDITION UNLESS
SHOWN OTHERWISE.

SCRIBE GYPSUM BOARD OF WALLS AND PARTITIONS TO IRREGULARITIES OF STRUCTURE
AND DECK ABOVE. SEAL TIGHTLY AROUND ANY PENETRATIONS.

ALL FLOOR AND WALL PENETRATIONS REQUIRED FOR PIPES, CONDUIT, ETC. SHALL BE
SEALED TO STOP THE PASSAGE OF FIRE AND/OR SMOKE.

GENERAL CONTRACTOR SHALL FURNISH AND INSTALL 2 x 8 CONTINUOUS WOOD
BLOCKING IN STUD PARTITIONS FOR ANCHORAGE OF ALL WALL ATTACHED ITEMS,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING : GRAB BARS, VANITY UNITS, TOILET
ACCESSORIES, HANDRAIL BRACKETS, WALL CABINETS, ETC.

GENERAL CONTRACTOR SHALL COORDINATE ALL MECHANICAL CHASE SIZES WITH
MECHANICAL SUBCONTRACTOR.

CONSTRUCTION SHALL BE TYPE V-1 HR.
ALL PERMANENT PARTITIONS TO BE 1 HOUR FIRE RESISTIVE CONSTRUCTION.
LOCATE MASONRY CONTROL JOINTS WHERE SHOWN ON THE DRAWINGS.

WATER RESISTANT GYPSUM WALLBOARD TO BE USED BEHIND AND 5°-0" TO EACH SIDE
OF ALL FLOOR SINKS AND IN THE CONCESSION AREA.

DOOR JAMBS SHALL BE LOCATED 4" FROM PERPENDICULAR WALL, UNLESS NOTED
OTHERWISE.

7/ -
@

CODE ANALYSIS

Coge 1991 Uniform Buiding Code (UBC); and correspondng ediuons of the
Uriform Fire Code (UFC), Uniform Mechamical Code (UMLI, Unstorm
Plumbing Code (UPC); and the 1990 edition of the Nauonai Elactric Coae
INEC
Qccugancy Type (oar UBC Tapie 5-Al
Gymnasium Primary Use: A-2.1. (Assembly Area)
Constructon Type:

Gymnasum Exisung Type V 1 hour (assumed]

New Type V 1 how
Basic Aowabie Area (UBC Tabie 5.-Ci
Type V - 1 Hour Gymnasmm
Basic Allowable (A2.1). 10.500 SF
Area increase Allowance

Separation on three sides 2%% x 20 - 50%
ncrease allowed. (Per UBC 506(a) 2

Combinea Area Increase Alowance: 10,500 SF + 50% = 15.750 SF
Proosed Square Footage

15t Floor Existing
tinciudes baicony as a mezzanma) 11,740 SF

New Additon: 1.002 SF
12,740 SF Total

SHEET INDEX

12,740 SF < 15,750 SF, Remodeled Building is within aiowable area

Exe Raung Reguirements For Busdng Elements (Per UBC Toble 17A, Chapiers 19 &
22

cs
SuU
D-1
A-1
A-2
A-3
S-1
S-2
S-3
MP-1
E-1
E-2
E-3

COVER SHEET/SITE PLAN

SURVEY

DEMOLITION PLAN

FLOOR PLAN/ELEVATIONS
REFLECTED CLG. PLAN/INT. ELEVATIONS
ROOF PLAN/WALL SECTIONS
STRUCTURAL GEN. NOTES
FOUNDATION PLAN/FRAMING PLAN
DETAILS

MECHANICAL/PLUMBING

POWER PLAN

LIGHTING PLAN

SCHEDULES

Type V  One Hour (Gymnasium)
All new buiiding eiements (roof afid floor assembiies.
ntenor and exterior bearing waki, swructural frame
and permanent partitions! one Nour

(NOTE Ewisting gym roof assembly not rated as aliowed per USC 602is

Exiung

Gymnasium exising occupant load

C ant Load exist’s dieachers 780 13t Fioor
alreEn r/Occuant 230 2nd Fioor
[ 8C 33. c.3

Occupant Load Gymnasium Floor with
Bisachers Out (Per UBC table 33-A)

5.700 SF - SF/Occ 380 Occupants
Exit Load For New Main Entry

1st Floor ~ 50% 2nd Floor: 780 Occ. + 380 Occ. + (50% 230 Occ
1,276 Occ

1.275 Oce. x 0.2 = 255" totat exit provided (new and existing) = 344
1/2 Ext through masn entry = 2557 - 2 = 128° width required at new main
entry (Per UBC 3317 (ai)

Suructural Critenia

Sessmuc zone 28 (per UBC figure 23-2|

Basic aw speed 100 mph. exposure C-open terrain (per UBC figure 23011

Pacific County snow load: 25 Ibs. per square foot

Plumbir Faciities: Gymnaswum (per 1991 UPC/Appendix C) 1330 Occupants Tota
695 Male: 695 Femaie
Maie: 5 Todets Fomale. 13 Todets

6 Urinais 3 Lavatones
3 Lavatones

For usual large crowd basketbail 600 occupants 300 Maie: 300 Female
Maie: 3 Todets Female 11 Toders
3 Unnais 2 Lavatones
2 Lavatories
Provided in Building Total
Male: 5 Touets Female 11 Toilers

5 Urinais 4 Lavatories
4 Lavatones
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DEMOLITION NOTES

AREA “A”

ARCHITECTURAL-

1. REMOVE AND DISPOSE OF ALL WALLS SHOWN AS FULL TONE; PATCH ADJACENT WALLS
AS REQUIRED.

2. REMOVE AND DISPOSE OF GLAZED TILE ON SHOWER WALLS NOT BEING REMOVE; PATCH

AS REQUIRED.

REMOVE AND DISPOSE OF FLOOR SLAB IN THIS AREA.

REMOVE CLERESTORY WINDOWS, PREP FOR REPLACEMENT.

- REMOVE AND DISPOSE OF COLUMNS, BEAMS, AND FOOTINGS AS INDICATED ON THE

STRUCTURAL DRAWINGS.

REMOVE EXISTING ROOF DOWN TO DECKING.

REMOVE EXISTING FASCIA.

o

No

REMOVE AND DISPOSE OF ALL PLUMBING FIXTURES AND TRIM IN THIS AREA.

REMOVE ALL BELOW FLOOR PIPING TO BELOW NEW SLAB LEVEL

REMOVE ADDITIONAL BELOW FLOOR PIPING AS REQUIRED TO INSTALL NEW WORK.
CAP ALL PIPE ENDS BELOW SLAB.

REMOVE AND DISPOSE OF INSTANTANEOUS WATER HEATER AND STORAGE TANKS.
REMOVE HEATER VENT PIPE AND REPAIR ROOF.

REMOVE AND DISPOSE OF ALL EXPOSED PIPING.

REMOVE AND DISPOSE OF ALL PLUMBING VENTS THROUGH ROOF AND REPAIR ROOF.
REMOVE AND DISPOSE OF ALL WALL MOUNTED EXHAUST FANS AND UNIT HEATERS.

PPWp e

PN

REMOVE AND DISPOSE OF ALL LIGHT FIXTURES INCLUDING EXIT SIGN IN THIS AREA.
REMOVE AND DISPOSE OF ALL FIXTURE CONDUIT AND WIRING, SWITCHES, JUNCTION
BOXES, ETC. HOMERUN CONDUIT AND WIRING, ETC. BACK TO EXISTING PANEL SHALL
ALSO BE REMOVED AND DISPOSED OF.

2. REMOVE AND DISPOSE OF EXISTING OUTLET, CONDUIT AND WIRE, ON WEST GIRLS
LOCKER ROOM WALL.

3. REMOVE AND DISPOSE OF CONDUIT, WIRING, ETC. TO ALL WALL MOUNTED EXHAUST
FANS AND UNIT HEATERS; ALSO TO INSTANTANEOUS WATER HEATER.

AREA "B~

ELECTRICAL-

1. REMOVE AND DISPOSE OF ALL ELECTRICAL EQUIPMENT ON THIS WALL. ITEMS INCLUDE
ALLEN BRADLEY PANEL, 30 CKT LTG PANEL, EXIT LIGHT ON-OFF AND DISCONNECT
SWITCHES, 200 AMP CKT BKR SERVING LTG PANEL, INTERMATIC 2-POLE SWITCHES, 4-
204, 2P BKRS SERVING BOYS AND GIRLS SHOWER ROOM HEATERS, HEATER RELAY NOS.
1-4, ELECTRIC PANEL FOR HEATING AND HOT WATER TANK, G.E. METER BOX AND
ASSOCIATED CONDUIT, WIRING AND WIREWAYS,

2. CONDUIT AND WIRING FROM FOLLOWING CKT NOS. IN EXISTING 30 CKT LTG PANEL
SHALL REMAIN AND BE RECONNECTED TO SAME CKT NOS, IN NEW PANEL "A": CKT NOS.
1,.3,5,7,11,19, 2,6, 8, 10, 12, 16, 26, 28, 30. EXISTING EXIT LIGHT TO REMAIN SHALL
BE WIRED TO CKT 17 IN NEW PANEL "A".

3. GYM EXHAUST FAN ON-OFF SWITCH SHALL REMAIN; WIRING SHALL BE RECONNECTED
TO CXT 4 OF NEW PANEL "A".

AREA "C”
ELECTRICAL-

1. REMOVE AND DISPOSE OF CANOPY LIGHT AND ASSOCIATED CONDUIT, WIRING, ETC.

AREA “D” i 2ie . -

ELECTRICAL-
1. VERIFY IF EXISTING EXIT SIGN IN THIS AREA; IF IT DOES, REMOVE AND DISPOSE OF SIGN,
CONDUIT AND WIRING.

AREA "E”

ELECTRICAL-

1. SEE NEW POWER PLAN FOR REMOVAL OF EXISTING XFMR.
AREA "F~

CIVIL:-

) REMOVE AND DISPOSE OF ASPHALT PAVING AS SHOWN ON SITE PLAN.
2. REMOVE AND DISPOSE OF TWO PLANTERS AT FRONT WALL.

ARCHITECTURAL-
1 REMOVE AND DISPOSE OF ALL WALLS SHOWN AS FULL TONE; PATCH ADJACENT WALLS

AS REQUIRED.

2. CREATE NEW OPENINGS IN EXISTING CMU FOR PASS-THROUGH WINDOWS, DOORS AND
ENTRIES AS INDICATED ON THE FLOOR PLAN, PATCH AS REQUIRED.

3. REMOVE AND DISPOSE OF CANOPIES AS INDICATED; PATCH SOFFITS, FASCIAS, ETC. TO

MATCH EXISTING.

MECHANICAL:

1. REMOVE AND DISPOSE OF ALL PLUMBING FIXTURES AND TRIM IN THIS AREA. CAP ALL
PIPES BELOW SLAB OR BELOW WALLS.

2. REMOVE AND DISPOSE OF ALL EXPOSED PIPING.

3. REMOVE AND DISPOSE OF WATER HEATER AND TWO EXHAUST FANS.

ELECTRICAL-

1. FOR DEMO OF OUTLETS IN THIS AREA, SEE NEW POWER PLAN.

2. REMOVE AND DISPOSE OF ALL LIGHT FIXTURES IN THIS AREA INCLUDING ASSOCIATED
JUNCTION BOXES, SWITCHES, CONDUIT, WIRING, ETC. HOMERUN CONDUIT AND WIRING
BACK TO EXISTING PANEL SHALL ALSO BE REMOVED AND DISPOSED OF.

3. REMOVE AND DISPOSE OF CONDUIT, WIRING, ETC. TO TWO (2) WALL MOUNTED EXHAUST
FANS AND TO THE WATER HEATER.

AREA "G"

ELECTRICAL:

1. REMOVE AND DISPOSE OF CANOPY LIGHTS AND ASSOCIATED WIRING.
AREA "H"

D REMOVE FIREHOSE CABINET AND EELOCATE PER PLAN.
N

v

AREA "I"

ARCHITECTURAL-
1. REMOVE ROOF DOWN TO DECKING.
2. REMOVE GUTTERS.

3. REMOVE ENDS OF ARCHED BEAMS AS REQUIRED FOR NEW CONCRETE BUTTRESSES. SHORE. AS REQ.
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GENERAL STRUCTURAL NOTES
CODES

STRUCTURAL DESIGN IS IN ACCORDANCE WITH THE 1991 EDITION OF THE
UNIFORM BUILDING CODE. CONCRETE DESIGN IS IN ACCORDANCE WITH ACI
STANDARD 318-89. STRUCTURAL STEEL IS IN ACCORDANCE WITH THE 1989
EDITION OF THE AISC "SPECIFICATION FOR THE DESIGN, FABRICATION, AND

‘ERECTION OF STRUCTURAL STEEL FOR BUILDINGS."

ALL CONSTRUCTION SHALL BE SUPERVISED CONSTRUCTION.
DESIGN LOADS
EARTHQUAKE LOADS:

PER 1991 UNIFORM BUILDING CODE, ZONE 2B. Z = 0.20; | = 1.00;
s C = 2.75; Ry = 8.0

WIND LOADS:

BUILDINGS UP TO 400 FEET IN HEIGHT SHALL BE DESIGNED IN ACCORDANCE

. WITH THE 1991 UNIFORM CODE.

BASIC WIND SPEED 100 MPH
EXPOSURE C
IMPORTANCE FACTOR 1.0

LIVE LOADS:

ROOF, SNOW LOAD (+DRIFT, SEE BELOW) ........... 25 PSF + DRIFT

ROOF FRAMING MEMBERS ADJACENT TO PARAPETS, WALLS, AND CANOPIES:
IN ADDITION TO THE ABOVE, SUPPORT DRIFTING SNOW LOADS.

UVE LOADS REDUCED WHERE PERMITTED BY AN( IN ACCORDANCE WITH THE
1991 UNIFORM BUILDING CODE.

EOUNDATIONS

FOUNDATION DESIGN IN ACCORDANCE WITH REPORT OF GEOTECHNICAL
INVESTIGATION BY DAMES & MOORE DATED APRIL 26, 1994.

ALLOWABLE SOIL BEARING PRESSURE = 1000 PSF
SEE SOILS REPORT FOR EXCAVATION AND COMPACTION REQUIREMENTS.

CONCRETE
ALL STRUCTURAL CONCRETE SHALL ATTAIN A 28-DAY STRENGTH OF 4,000

ALL CONCRETE SHALL BE -51NE-AGGREGATE CONCRETE HAVING A UNIT
WEIGHT OF APPROXIMATEL Y 150 POUNDS PER CUBIC FOOT UNLESS NOTED
OTHERWISE ON PLANGS, 3CHEDULES, OR DETAILS.

MASONRY
MASQONRY UNITS SHALL BE GRADE A UNITS CONFORMING TO ASTM C90 (fm
= 1,500 PSI).
MORTAR SHALL BE TYPE §, MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS,
1800 PSI. ..
GROUT SHALL BE MINIMUM 28-DAY STRENGTH, 2000 PSI.
WOOD
Glue-Laminated Douglas Fir-Larch No. 2 Douglas Fir-Larch Douglas Fir-Larch
Combination (2x’s and 3x’s joists and | No. 1 (Beams and Dense No. 1
24F-V4 (Beams) studs, repetitive use) stringers) Posts
F, 2400 PSI 1450 PSI 1350 PSI 1400 PSI
P, 165 PSI .~ 95 PSl 85 PSI 85 PSI
e, 650 PSI 625 PSI ; 625 PSI 730 PSI
';- 1650 PSI b 1050 Ps 925 PSI 1200 PSI
5 1150 PSI £ 825 PSI 675 PSI 950 PSI
E 1.8 x 10° PSI 1.7 x 10° PSI 1.6 x 10° PSI 1.7 x 10° PSi

ALL CONNECTIONS SHALL BE "SIMPSON" OR APPROVED EQUAL.

E

STANDARD GRADE WITH EXTERIOR GLUE
C-D STRUCTURAL I, F, = 1200 PSI
T
PRE-ENGINEERED WOOD TJI SHALL BE DESIGNED AND STAMPED BY A

LICENSED STRUCTURAL ENGINEER REGISTERED IN THE STATE OF
WASHINGTON.

BEINFORCING STEEL

REINFORCING STEEL, ASTM A615 GRADE 60 ... (FY = 60,000 PSI)
UNLESS NOTED OTHERWISE
WELDED WIRE FABRIC, ASTM A185

NDERWIA . .cvivo s s vvnns s s s wnis s ¢ (FY = 56,000 PSI)
WT1.4ANDOVER .............ccunnn. (FY = 65,000 PSI)
STRUCTURAL STEEL

EXCEPT AS OTHERWISE SHOWN ON STRUCTURAL DRAWINGS, ALL
STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION A36 (FY =
36,000 PSI).

ALL STRUCTURAL TUIING SHALL CONFORM TO ASTM A 500 GRADE B (FY =
46,000 PSI).

ALL FASTENERS FOR BOLTED CONNECTIONS SHALL BE 3/4-INCH DIAMETER )
MACHINE BOLTS CONFORMING TO ASTM SPECIFICATION A307 EXCEPT
WHERE OTHERWISE INDICATED ON STRUCTURAL DRAWINGS.

WELDING
ALL WELDING SHALL CONFORM TO THE PROVISIONS OF THE AMERICAN

WELDING SOCIETY CODE AWS D1.1-90, "WELDING IN BUILDING
CONSTRUCTION", UNLESS OTHERWISE INDICATED ON THE STRUCTURAL

-DRAWINGS OR IN THE SPECIFICATIONS, ELECTRODES SHALL MATCH BASE

METALS AS SPECIFIED IN AISC TABLE 1.5.3.

ALL WELDING SHALL BE PERFORMED BY WELDERS CERTIFIED IN ACCORDANCE
WITH WABO. '

NOTES_ ON BUILDING ERECTION

THE SEQUENCE OF CONSTRUCTION SHALL BE THE RESPONSIBILITY OF THE
CONTRACTOR AND HE SHALL. BE RESPONSIBLE FOR PROVIDING ALL
TEMPORARY GUYS, BRACING, AND OTHER SUPPORTS AS NEEDED TO SAFELY
RESIST ALL LOADS TO WHICH THE STRUCTURE MAY BE SUBJECTED,
INCLUDING LOADS FROM ERECTION EQUIPMENT AND ERECTION OPERATIONS,
AND WIND OR SEISMIC FORCES COMPARABLE IN INTENSITY FOR WHICH THE
STRUCTURE WAS DESIGNED.

ALL ERECTION AND CONS I'RUCTION PROCEDURES SHALL MEET THE
REQUIREMENTS OF ALL APPLICABLE CODES AND ORDINANCES, INCLUDING
THE PROVISIONS OF THE AISC "SPECIFICATIONS FOR THE DESIGN,

FABRICATION, AND ERECTION OF STRUCTURAL STEEL FOR BUILDING," NINTH
EDITION.

DISCREPANCIES

COMPARE STRUCTURAL, ARCHITECTURAL, CIVIL, ELECTRICAL AND
MECHANICAL DRAWINGS. IF ANY DISCREPANCY IS FOUND, NOTIFY
ARCHITECT BEFORE PROCEEDING.

CONTRACTOR SHALL VERIFY ALL DIMENSION IN THE FIELD AND SHALL NOTIFY
THE ARCHITECT OF ALL FIELD VARIATIONS AND CHANGES PRIOR TO
INSTALLATION OR FABRICATION.

PROJECT RECORD DOCUMENT
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43) CONNECT NEW 4" DS TO EXIST. 4" SD BELOW GRADE. OPEN PIPE AT
GRADE IS EXISTING.

FAN SCHEDULE
FAN DATA MOTOR . N . o A . N B R
MECHANICAL SHEET NOTES
FAN |WHEEL| WHEEL BLADE FAN | DRIVE HP A
1) " CW, 3" HW, 2" W, 27 V. : MARK | LOCATION | TYPE | TYPE m TYPE CFM (NE% RPM | TYPE [(AMPS)| v |'PH | SONEs BASIS OF DESIGN NOTES i
2) 1/4- CW, :I‘- HW, 2" V, CONNECT 2" W DN TO 4" W BELOW SLAB EF-1 CONCESS. | CAB. | CENT. - FC 380 25 1140 | DIRECT| (28) 115 1 19 CSP-152 1586
° EF-2 STORAGE CAB CENT. - FC 500 25 1374 | DIRECT| (2.8) 115 1 42 CSP-158 14586
3) 3/" HW, 2" CW DN IN CHASE. " EF-3 |RESTR ROOF | CENT. 95 FC 680 .20 1300 |DIRECT| 1/12 115 1 6.6 G-95-G 378
EF4 SHOWERS | ROOF | CENT. 7 FC 200 .20 1300 | DIRECT| 1/60 115 1 32 G-70-G 368
4) TRAP PRIMER BEHIND ACCESS DOOR. : EF5 | SHOWERS | ROOF | CENT. 7 FC 200 20 1300 |DIRECT] 180 | 115 1 32 G-70-G :‘sa‘ -
EF-8 OFFICES CAB. | CENT - FC 200 25 1680 | DIRECT| (2.5) 115 1 29 CsSP-127 . 2,57 1
5)  1"CWDN, 2" W, 1%" V. ' i
6) 2"W,1%" V. = v i |
NOTES: T il —
7) WH-1. BASIS OF DESIGN FOR FANS IS GREENHECK . _;V:. ——ti4
. 1. PROVIDE WITH ROOF CAP, GREENHECK MODEL RC60. . .
8) NEW 2" CW SERVICE. COORDINATE SERVICE AND METER |
INSTALLATION WITH SOUTH BEND PUBLIC WORKS DEPARTMENT (206) = FRCNIOS T S0 A, resinscimopes pime / |
875-5571. 3. PROVIDE WITH BACKDRAFT DAMPER ' —1l B 1 | I l—__m=‘i‘__j
) = I ‘
9)  NEW 2" FIRE TO RELOCATED FIRE HOSE CABINET. 4 EROVEE VITH SPEED CONIROL . ] ’
5. PROVIDE WITH VIBRATION ISOLATORS | L
100 34" CW, 3" HW, 2" W, 2" V. . [ | { I
. 6. PROVIDE WITH TIME DELAY SWITCH. CONNECT TIME DELAY, SWITCH TO RESTROOM LIGHTS SO FAN STARTS WHEN 1 i1l A T e N i e — . o 1}
11) 1%" CW, :l/‘- HW DN IN CHASE. LIGHT IS SWITCHED ON FAN SHALL CONTINUE TO OPERATE FOR 15 MUTESMTERLIGHTSEWWWED OFF ' 1 { |
7. CONNECT TO TIME CLOCK CONTROL TO OPERATE FANS DURING OCCUPIED HOURS. . I . | i ‘ i | ' | :
12)  SHUT-OFF VALVE (TYP). | ! 1 i
8 PROVIDE WITH PREFABRICATED ROOF CURB, i | i
13) 2" CW HEADER, 2%" V HEADER IN CHASE. \ i ! 5 [ '
| | | i 1 | I
14) 2" CW TO NORTH END OF BUILDING. DROP IN CHASE. —— f | [ =—— —=5 | =
15)  REMOVE EXISTING WASTE PIPES AS REQUIRED FLOWING INTO THE [GRILLE SCHEDULE \ I O\@ | | |
SANITARY BOX. CONNECT NEW WASTE PIPES TO SANITARY BOX AT . MAX MAX FRAME - d : |
EXISTING OPENINGS. INVERT ELEVATION APPROXIMATELY 6.2 FEET. MARK | STawey | oecisesy| MTERAE | Mvmg | YRR | e BASIS OF DESIGN NoTES 1 (|
VERIFY INVERT BEFORE PROCEEDING WITH WORK. CAP EXISTING /i | |
WASTE PIPES AND ABANDON IN PLACE CEG-1 .07 30 ALUMINUM N SURFACE | ANODIZED TITUS 50F ! % / 1 |
* WEG-1 07 30 ALUMINUM N SURFACE | ANODIZED THTUS 4FL " \ i I [l
16)  RELOCATE EXISTING FIRE HOSE CABINET. L i - ‘ ' (0 0]
NOTES. ! | |
17) 1" CW, 1" HW GENERAL: CONTRACTOR SHALL COORDINATE MOUNTING AND SURFACE CONSTRUCTION PRIOR TO FURNISHING MATERIAL H { i l | -—
' . SEE PLANS FOR LOCATICN AND CFM i ] ] | [ -
4+ S _, i | — | <
18) 2" CW UP FROM BELOW SLAB. INSTALL SHUT-OFF VALVE IN THE \ . — 3 f \ | 1 I [ .
VERTICAL. 1 | { I O
| [ |
19)  WH-2 SEE DETAIL (THIS SHEET). T { | M -
" —— |l TN il |
20) 5" TYPE B GAS VENT THROUGH ROOF. ICABINET UNIT HEATER SCHEDULE-ELECTRIC - i l { { / : ; '_
. ELECTRIC COIL DATA T~ MOTOR DATA CABINET DATA i | " \ i tl o
21) 7" COMBUSTION AIR INTAKE THROUGH ROOF. i ' [l R S | SV . W | I— i “@ . 4
: EAT. | LAT. SIZE FINISH i \ i m
22 MIXING V. A » - - MARK CFM [2,:] DB HP v PH | CONFIGURATION HxLxD TYPE BASIS OF DESIGN NOTES { H |
) G VALVE MV-1, 1%" CW IN, 1%" 14° HW IN, 1%" 110° HW OUT. NoM) | kw | (DG, | (DEG. | (NCHES) { \ i P -
23) CUT AND CAP EXISTING PIPES BELOW GRADE. CUH-1 300 5.62 65 1241 130 | 115 1} SEMI-RECESSED | 25X39 1/2X9 |FACTORY] TRANE B42 E003 1,34 | | o W ‘E . o 1
- CUH-2 300 5.62 65 124 1730 | 115 1 | SEMI-RECESSED | 9X25X39 1/2 |[FACTORY] TRANE D46 E003 1,23 | | | 1 ! m
24) CONNECT NEW 3" STORM TO EXISTING ROOF DRAIN. RUN DRAIN HIGH cuh3 | 300 | 562 | 65 | 124 ! 130 | 115 | 1 | SEMLRECESSED | 9x25x39 172 [FACTOR TRANE D46 E003 123 ! i t | P
AS POSSIBLE. DROP TO BELOW SLAB IN CHASE. | | Q
i w ‘
25) ¥, HW, 2° CW DN IN CHASE. NOTES: " : ‘ -
1. PROVIDE WITH DUAL HEAT 208V, 3PH COILS, 15.6 AMPS. 1 H | i O
26) 2%" VENT HEADER, 2" CW HEADER, 2" WASTE. PR OE W SR TERAORTAT CONTROL, l o
27) 2%" WASTE TO 4" WASTE BELOW SLAB. 3. PROVIDE WITH RECESSING FLANGE i ! | ,//__«. ~ I I
28) 2%" VENT THROUGH ROOF. ‘ ; 4 FROVIDEWITH INTEGRAL THERMOSTAT . " | / \ l O
29) CONNECT VENTS IN WALL MINIMUM 6" ABOVE GRADE. | ! !1 m
'. LECTRIC BASEBOARD HEATER SCHEDULE ) ’ H | AN |
30) 10 X 10 CEG-1, 330 CFM, CONNECT TO 12 X 8 DUCT. e . . . : S | (m)
FINNED EAT J,_ - ex1.T.4'sD | {
31) 6 X 4 CEG-1, 50 CFM. i | e | A vours | priase pasis oF DESIGN | nores , | BELOW GReDE = i 5
(IN) (DEG. F) | | |
32) 10 X 12 EACH DUCT UP TO ROOF CAP. BB-1 48 1 65 208 1 EBBA 7142 HA 1 | m
¢ BB-2 28 375 65 208 1 EBBA 7124 HA 1
33) 10 X 12 CEG-1, 450 CEM, CONNECT TO 12 X 8 DUCT. = = = o . ; T ; -
34) 12 X 10 WEG-1 325 CFM, CONNECT TO 12 X 6" DUCT. BOTTOM OF . 2 5 £ 25 : i — . e -
WEG @ 7'-0" AFF. DUCT RISES IN CHASE TO BE TIGHT AGAINST ROOF Be-g L 1 o 20
DECK. BB-6 72 15 65 208 1 EBBA 7162 HA 2 :
BB-7 72 16 65 208 1 EBBA 7162 HA 2
35) 10 X 10 CEG-1 325 CFM, CONNECT TO 12 X 6 DUCT. B8-8 28 375 85 208 1 EBBA 7124 HA 3 o
BB-9 28 5 65 208 1 EBBA 7122 HA 1 m
36) 12 X 12 DUCT UP TO EF-3 ON ROOF. BB-10 28 5 65 208 1 EBBA 7122 HA 1
BB-11 28 5 65 208 1 EBBA 7122 HA 1
37) "8 X 8 CEG IN BOTTOM OF 10 X 10 DUCT UP TO EF. ! BB-12 28 5 65 208 1 EBBA 7122 HA 1 :n
38) 6 X 5 WEG-1 50 CFM (4 TYP). Z
39) 8 X 8 DUCT UP TO ROOF CAP. NOTES B (@)
GENERAL® BASIS OF DESIGN IS TRANE ELECTRIC HEAVY DUTY BASEBOARD HEATERS
| —
40) 1%" VTR, CONNECT VENTS IN WALL MINIMUM 6" AFF. P
1 PROVIDE WITH LINE VOLTAGE THERMOSTAT
41) CONNECT NEW 3" STORM TO EXISTING 6" STORM THIS LOCATION. <
2. PROVIDE RELAY TRANSFORMER SECTION. CONTROL ON SAME THERMOSTAT AS CUH >
42) EXTENDED EXIST. 4" SD BELOW GRADE TO POINT SHOWN. PROVIDE ] ) : @)
CONNECTION TO NEW 3" DS. 3 PROVIDE WITH INTEGRAL THERMOSTAT. z
=

HVAC, PLUMBING PLANS

[PLUMBING FIXTURE SCHEDULE
TGCAL CONNECTIGNS
F MECH
THMETEQ MARK FIXTURE cw W | wastE | TRAP | VENT REMARKS NOTES
\ WCT_| WATER CLOSET. T 5 5 K
- TOQOMESTE SYSTEM e Twas e+ ——+——+— 5;%‘
. U URINAL 7 = P g 7172 | WALL HUNG FLUSH VALVES
W0°—» TO SHOWERS TAV-T TAVATORY 7] I Ti2 T2 71 COUNTER MOUNTED
i TAVZ | LAVATORY 2 2 T2 T2 T WALL HUNG
Vi cw =] SINK 2 2 2 iR 1 COUNTER MOUNTED
ME- P BASIN W4
_/UNION(T‘{H\ . ' : DF-: D“ROINK FIN. 13 = 1?12 1?;4 7 fa WALL HUNG
SH-1_| GROUP SHOWER| 34 E7) 5 = &
GROUP SHOWER | 34 4 -
CW. SuUPPLY e SRS o
UNION—= o WNQ VALVE FO-1 | FLOORDRAN F3 2 Tz
GATE VA. (TYP\) /PKE%LJZE . FO-2_| SHOWER DRAIN 2 2 2
%I;TW Hoop ' + MECHANICAL NOTES .-
g - —~ L TEC RELIEF VA, W/ GENERAL COLD WATER SUPPLY TO FLUSH VALVE FOR ITEM WC-1 AND WC-2 TO BE ON ' S <
. o b P S i — B e -
L‘ZA GAUGE STEEL — LINE TO FLoo=z DRAIN,. ! AS REQUIRED BY THE MANUFACTURER OF THE FIXTURES AND EQUIPMENT SUPPLIED e B
."J';rE:gNﬂY WALL ‘Jl?“ (2) @ e C SHUT -OFF  VALVE. 1 WHERE NOTED IN SCHEDULE, FIXTURE WILL HAVE INTEGRAL TRAP s 5
2EDHEAD ANCHOR %"H UE OUTLET 2 INSULATE HOT WATER SUPPLY AND TAILPIECE AND TRAP TO COMPLY WITH ADA ~
BOLTS, T . 2" Flee
U] THR INTAKE
- TINSULKTE
YARGY)
GAS SUPPLY- H
W LBa. T 4" HOUSEKEEPING D
| ) O ¢ Il/ \FQOMMEFEK fe
\ - <
A -
WATER HEATER DETAIL SERVICE ENTRANCE DETAIL _ PROJECT RECORD DOCUMENT = ©
NO SCALE NO SCALE .

REVISIONS TO THESE DOCUMENTS HAVE BEEN MADE
FROM INFORMATION PROVIDED BY THE CONTRACTOR

JOHN GRAHAM ASSOCIATES ARCHITECTS AND ENGINEERS




158016

(\

U

-

ELECTRICAL LEGEND

nu-ml LIGHTING FIXTURE SEE FIXTURE
(OPTIOMAL RECESS MOUNTED)
nuu::-v LIGHTING FIXTURE SEE FIXTURE
(OPTIONAL SURFACE MOUNTED)

LIGHTING FIXTURE ON EMERGENCY SYSTEM

FLOURESCENT STRIP LIGHTING FIXTURE, SIZE PER
FIxTume
WALL FIXTURE, BRACKET MOUNTED, SEE FIXTURE
SCHEDULE
©X17 SIGH, CEILING MOUNTED, DIRECTIONAL

190 ICATED
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LIGHT INC ¢ 1 XTURES WEIGHING LESS THAN 56 POUNDS
SHALL HAVE TWO NO 12 GAGE HANGERS CONNECTED

FIXTURE WEIGHT ACTING IN ANY

FROM THE FIXTURE HOUSING TO THE STRUCTURE ABOVE Ny '
THESE WIRES MAY BE SLACK LIGHTING FIXTURES . |
WEIGHING 56 POUNDS OR MORE SHALL BE SUPPORTED J pox FJ’F TIME PELAY ‘
DIRECTLY FROM- THE STRUCTURE ABOVE BY APPROVED ' 2 EF-4 |
{ HANGERS. PENDANT-HUNG LIGHTING FIXTURES SMALL : [ T p o 1o s 2 e t
BE SUPPORTED DIRECTLY FROM THE STRUCTURE ABOVE A-28 'Zdl || NEUT, T T T T ~ [
USING NO 9 GAGE WIRE OR APPROVED ALTERNATE = % ?‘F_T I\
SUPPORT WITHOUT USING THE CEILING SUSPENSION . I il T I N |
SYSTEM FOR DIRECT SUPPORT, ———————\ Roor 1 " 1LY T T |
(AIM NOETH) x o - ! s
WHEN " INTERMEDIATE * SYSTEMS ARE USED, NO 12 GAGE ! ™ ] )\ * | - i
MANGERS SHALL BE ATTACHED 10 THE GRID MEMBERS WITHIN 7-mY) I-FDLE | <o S b &/ ? |
3 INCHES OF EACH CORNER OF EACH FIXTURE. TANOEM |
FIXTURES MAY UTILIZE COMMON WIRES I_ TIMECLDCKL va= = 2 |
WHERE " HEAVY DUTY ~SYSTEMS ARE USED, SUPPLEMENTAL —— ( b +F P‘— =) 17
HANGERS ARE NOT REQUIRED IF A 48 INCH MODULAR | 1 < ’
HANGER PATTERN |S FOLLOWED WHEN CROSS RUNNERS ARE Qa L) o - . — -
USED Wi THOUT SUPPLEMENTAL HANGERS TO SUPPORT LIGHT ING i ; ELECTRICALLY HELD LIGHTING® P A
FIXTURES, THESE CROSS RUNNERS MUST PROVIDE THE SAME L CONTACTOR, 20A ,4-POLE N ANEL "A
CARRYING CAPACITY AS THE MAIN RUNNER |— WITH |Zﬂ/) CFDHL cq._ - b \ A-4\
—m@c. X | TN } VIA PHOTOCELL
- \ | | E. /
= TED T ExigTNG %) ‘ . jix == \9 TME SWITeh
b % | 4 | : ' cpeUiT FROM. A1 Comect e o 4 — A%
[ Ugie RO |
~ A MU e M [ #
& G 2| — © | ! 1P > EXT. LT6 - WEST CanoPY N ! | i
TUBE SOCKET - l | }
~ gel S Lqp— — EXT, LT - EAGT CANCPY i EXIES
N AgE & 1 § Seshe e
ALL LIGHTING FIXTURES SHALL BE o o —Ab— > | _
POSITIVELY ATTACHED TO THE | | ]
SUSPENDED CE1LING SYSTEM THE ~ {
ATTAGHMENT DEVICE SHALL HAVE A PAREC © db— —> i !
CAPACITY OF 100X OF THE LIGHTING ' | | |
I

1/2 “LONG SELF TAPPING cLip
METAL SCREW - USE CAUTION DIRECTION (SCREW OR APPROVED CLI

r N
OQ TO AVOID FLUORESCENT TUBE {2}/ PR Fl XTI i_ _J B

SOCKET WHEN INSTALLING

PLACE CLIP ON " TEE-BAR " NOTE CLIP MAY INTERFERE WITH CEILING
AND PUSH DOWN TILE INSTALLATION/REMOVAL

LIGHTING CONTROL SCHEMATIC

-~

NO SCALE

f ROUND HEAD
> ACOUSTICAL T-BAR

STRAIGHT LIP TYPE FIXTURE
LIP HELD BY LEG BARBS

APPROVED CLIP
(2 PER FIXTURE)

MAIN RUNNER

UPTURNED LIP IF FIXTURE

LIP CAPTURED BETWEEN CLIP

RECTANGULAR KEAD
ACOUST ICAL T-BAR

APPROVED CLIP
(2 PER FIXTURE)

AND T-BAR -
MAIN RUNNER r
TYPE | MANUFACTURER CATALOG NO. NO. TYPE DESCRIPTION NOTE
SE I SM I C FASTEN I NG OF LAY— I N 2x2 RECESSED FLUORESCENT FIXTURE, HEAVY GAUGE STEEL
A |COLUMBIA T8 UJ231 EXA 120 2 |FO31/41K HOUSING, HIGH GLOSS BAKED WHITE ENAMEL FINISH, 1.2

TYPE LIGHTING FIXTURE 100% ACRYLIC PRISMATIC LENS

NO SCALE . = . 7-9/16" W x 4' L, FIBERGLASS FLUORESCENT FIXTURE,
B |COLUMBIA T8 LUN232-WL 120 2 |FO32/41K NEOPRENE GASKETING, U.L. WET LOCATION, SURFACE MTD., 1.2
IMPACT RESISTANT MOLDED ACRYLIC DIFFUSER
4-7/16™ W x 4' L, STRIP FLUORESCENT FIXTURE,

C |CoLuMBIA T8 CS132 120 1 |FO32/41K DIE FORMED STEEL HOUSING, BAKED WHITE ENAMEL FINISH, 1.2
SURFACE MTD.

C1  |COLUMBIA T8 CS232 120 2 |FO32/41K SAME AS TYPE "C" EXCEPT 2 LAMPS 1.2

C2 |COLUMBIA T8 CS117 120 1 |FO17/41K SAME AS TYPE "C" EXCEPT 2' LONG 1,2

1x4 RECESSED FLUORESCENT FIXTURE, HEAVY GAUGE STEEL
D COLUMBIA T8 J240 EXA 120 2 |FO32/41K HOUSING, HIGH GLOSS BAKED WHITE ENAMEL FINISH, 1,2
100% ACRYLIC PRISMATIC LENS
: 2' x 4" SURFACE MTD. FLWORESCENT FIXTURE, STEEL
E COLUMBIA T8 6112-52-243-120 3 |FO32/41K HOUSING, MITERED CORNERS, 100% ACRYLIC PATTERN 12 LENS, 1.2
BAKED WHITE ENAMEL FINISH.
13-3/8" W x 8' L, TANDEM INDUSTRIAL FLUORESCENT
F COLUMBIA T8 KL232-8-120 2 |FO32/41K FIXTURE, HEAVY STEEL HOUSING, DIE EMBOSSED REFLECTOR 1.2
WITH TRANSVERSE RIBS, 15% UPLIGHT.

F1  |COLUMBIA T8 KL232 120 2 |FO32/41K SAME AS TYPE "F" EXCEPT 4' LONG AND NOT TANDEM WIRED 1.2

2' x 4' RECESSED FLUORESCENT FIXTURE, HEAVY
G |COLUMBIA T8 2J240 EXA 120 2 |FO32/41K (GAUGE STEEL HOUSING, HIGH GLOSS BAKED WHITE ENAMEL 1,2
FINISH, 100% ACRYLIC PRISMATIC LENS.

W |columsia T8 2340 EXA 120 3 |F032/41K  |SAME AS TYPE "G" EXCEPT 3 LAMPS. 1.2
100 WATT  |12- Wx 12° L X 5* D, RECESSED CANOPY FIXTURE, DIE
J  |ruup MRC0410-1 1 |mMETAL CAST ALUMINUM HOUSING, WHITE ACRYLIC POWDER FINISH,
HALIDE TEMPERED GLASS LENS, U.L. WET LOCATION ~ o
RECESSED FLUORESCENT COVE FIXTURE, INTEGRAL BALLAST, MCVE EXST FIXTURES
P |Peemiess ECX-020002-T8 2 |Fo32/41k  |7-174" W x 3-3/4" D COVE, ONE PIECE CR SHEET STEEL HOUSING, | 1,2 THIS ABEA
4° LENGTHS
PLS 15MM/ _|WALL MOUNTED COMPACT FLUORESCENT FIXTURE, DIE CAST
“c2 |auAury DL-10-5-PLC22-120 1 [FO17/41K  |SAME AS TYPE "C* EXCEPT 2* LONG 3
RESISTANT LENS, U.L. WET LOCATION
GD63WU-240RS- FLUORESCENT UPLIGHT, ACRYLIC LENS, ENERGY-SAVING 5
R [GAMMALUX ‘. |120VESB-4WM- \2 |Fa0cw/SS  |ELECTROMAGNETIC COLD WEATHER BALLAST, 67 X 3" X 4° L, o <
| APLBZ WHITE PAINTED FINISH, 120V, BEAM MOUNTED.
L.E.D. EXIT SIGN WITH DIFFUSER LENS, WHITE WITH GREEN
x |puaLuTE CDGWW-LED LED LETTERS, CEILING MTD., DOUBLE FACE, WITH EMERGENCY
BATTERY.
X1 DUAL-LITE CDGWW-LED LED SAME AS TYPE "X* EXCEPT SINGLE FACE AND WALL MTD.
NOTES: )
1. ELECTRONIC BALLASTS SHALL BE INSTALLED TO SERVE LIGHT FIXTURE

2. ALL LAMPS SHALL BE RAPID START TYPE, 265 MILLIAMPS.
3. NORMAL POWER FACTOR MAGNETIC BALLAST SHALL BE INSTALLED TO SERVE LIGHT FIXTURE.

——> MOUNT FIxT T AND BT O
OF LIGHT eox(TYP - ZEE AicA)

GENERAL NOTES:
LALL BXIT. S6NS AND EMERGENCY LIGHTS “HALL HAVE AN UNSWITCHED HOT WIRE

1 ZEMNVE BUST ARTUZES ,CONDUIT, WIRING ETC, 2OUTH RUILPING FACADE,

GYMNASIUM RENOVATIONS SOUTH BEND SCHOOL DISTRICT NO. 118

LIGHTING PLAN
JOHN GRAHAM ASSOCIATES ARCHITECTS AND ENGINEERS

LIGHTING PLAN
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Appendix F: FEMA E-74 Nonstructural Seismic Bracing
Excerpts
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Seismic Upgrades Concept Design Report — Koplitz Field House ReidMiddlet wr
South Bend Public Schools — South Bend High School
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Life Safety Systems

-~ Braced sprinkler pipe Corrugated stainless

e steel hose with stainless
,’,/’ Y Wy e — steel braid
(| p A : e ../

W / b e bl S TEE x L
NN o ;
et N
! : i
/ |

See Section 6.4.3 for bracing design | /

considerations. Check code requirements for / ¢

fire suppression piping. ] J

Attachment to
ceiling framing

f TN .
Ceiling grid QL‘I‘J
(see section 6.3.4 for WLl
ctkmm

bracing design

considerations)
Note; for seismic design category D, E & F, the flexible sprinkler hose
fitting must accommodate at least 17 of ceiling movement without use
of an oversized cpening. 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

Concrete slab

- Pipe hanger
within 2" of braca.
Hanger shall

" be of type that

resists upward

movement of
branch line

—

Pipe hanger
within 2" of
brace

~Swivel attachment or /
other premanufactured  Adjustable
connector seismic fitting
= Threaded rod
Strut or plpe
- Extend rod to bear on pipe brace
ar install premanufaciured
“surge protector”

& .,
g

)y,

.

Fipe clamp

* Pipe hanger
Branch ling

Figure G-2. End of Line Restraint.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
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Partitions

Screw gypsurm board
Lo top track, nat Lo
deflection track

Deflection track
anchored Lo Roor abave

Def’'l gap
Gap track '
2 Lo SCrew
[ ]
Screw attachment,
top bréck Do stu
Tag track top track o stud

SCrew gypsum board

Section A=A to studs and top track
[
jH
Ceflaction Track i T k
op tre
i Gypaum board
¥
L]
]
L]
i Stud
L[]

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)
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Expansion anchars

Concrate slab

altarmate brace
arientaticn
where possibla

. ':':""':’9591':'“ SN | A Stud brace, bypically Where distance
to woed framing) =, 4° e 8% an center. exceads &
Y Minimurm Size alternata
Angle at each berace ) daepands on bracing such as
1 Ty d ength boxed studs,
3 . back-to-back
1 ; b studs ar
) - structural
: ; T shapes may be
Sheot metal scrows R ;
each end % Angle at each brace required.
5 |- - |
Cading Sheet metal screw
(Gee Example £.3.4 gach sige
for ceiling restraint
details) Continwous metal track
Matal stud at
16" ar 247 an cenler
Gypsumm wallboard
Powear driven Fastener
or cHpanson anchar to
l'.".lnfrl:'tt“._'.'p'l:“f-c'" v
16" to 24" an center
Matal track
I Noba: Where partition used
-

Dot riks fdar

e support shelving o other

nonstructural items; bracing

detalls must e adeguabe o
“ resisk 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 Reports — Koplitz Field House
South Bend Public Schools — South Bend High School

June 2019




Sea Example 6.3.2 for partition restraints.
Detail to accommedate interstory drift,

4

: 4

Ceiling
(not
shiown )

.Transorm

; el

Notes: 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
any loads o the glazing.

Glass-to-frame clearance requirements are
dependent on anticipated structural drift. Where
partition Is isolated from structural arift, clearance
requirements are reduced. Refer to building code
for specific requirements.

Safety glass (laminated, tempered, etc.) will
reduce the hazard in case of breakage during an
earthquake. See Example 6.3.1.4 for related
giscussion.,

Glass-to-frame

clearance
P
[~ Slip track
or similar
- Bow bearmn i
header or
lintal Right glass Left glass
edge edge
A-A
Mullion
Anchor o stud
-~ Subdivide track abave .,
glazing inta ", |
smaller areas
Glass-to-frame —|
clearance
B -
Transom Head
Glass pane .
Glass stop Y1 Gaskels
\ 1
Glass bite |
Glass-to-frame [
clearance

Rubhar

Anchor to slab — setting block

R

cC-C
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
Seismic Upgrades Concept Design Reports — Koplitz Field House
South Bend Public Schools — South Bend High School

June 2019
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Structure above

Heawy partition
[reinforced masonry for examphe)

B -

ae Oy

Steel angle anchored
to structural framing abowve

Partition free to slide at top but
restrained laterally. Packing or
sealant required for acoustic
isolation. Fire rating must be
chacked for fire separation walls
("1-hour walls” &b, ).

Mote: If partition used to suppart
pther nenstructural items, angles
must be designed Lo resist
imposed loads. Angles shown
provide lateral restraint for this
wall but also restrict in-plane
ragtion of interconnected
perpendicular walls; some

vertical separation joints may

be reguired.

- ; T
T RO D e
el [ |ﬁ' o By
e o E
] -\"...l_':'_ I [,

PL. O ‘:.(_":.f- =T

A .;:G"f-_ e -."/

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
Seismic Upgrades Concept Design Reports — Koplitz Field House
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Structure above designed bo span width of glass Block; must mot
bear on glass block panel. Check limits on lintel deflection for
bath dead load and selsmic lacding, .

Angle fastener . “. - Lintel plate
S el /

Mote: Wall framing shown here for Sealant, m{c\ L~ Metal angle
illustrative purposes only. Wall framing J,-q" i i E i
can be concrete, masonry, wood, steel . RGN
or any ather structural surround, Y
Monstructural surround =
must be designed to
provide in-plane and L
out-of-plane restraint _‘,f"
for glass block i

" See Figure 6.3.1.5-7 for
! : alternate head detalls
.-.-W [steel angles shown here)

assembly without
delivering any loads ~
Lo the glass block,

Metal channel

Gealant —<_ . ; :
-+ Panel reinforcing

Channel fastener —

Expansien strip - Glass block unit

1 o -~ Mortar
.| /\\"-\-\._H = -
N Panel reinforcing
lamb details similar ta e i i,
. - 3 . X
head details in Figure 6.3.1.5-7 " T < Mortal
({steel channel shown here} b | 2 x
- S e Asphalt emulsion
B H"\-. o
'\-.,HH .\""\-.H. _:.___
""'«._ o H""\-\._ _..""‘_‘-
Structural framing — g
{check deflection limits) B

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 Reports — Koplitz Field House -F-6- ReidMiddleton ﬁr\
South Bend Public Schools - South Bend 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 or

| Eross runner

"-\ L .~ Mcoustic
T panel

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

Wall connection-anchor (penel free to slide)

Lesser of B” or 1,4 *
{a) "Fixed"” Connection to Two Adjacent Walls _length of end span |
Alcernate strut location
w/o nail. Notching permitted \\l )Q /
anly at runner
Main or Cross runner — ;! —
Acoustic panel — i [
! | ——
Slotted angle spacer with 27 min.,
horizontal 6d ringshank nail typical | |
i _

(nail head toward span) Wall angle

‘Wall connection-anchor

{b) “Frea" Connaction to Twao Adjacant Walls

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 Reports — Koplitz Field House -F-7- ReidMiddleton ﬁl(—\
South Bend Public Schools — South Bend High School B



See figure 6.3.4.1-7 Compression strut
for connections of bracing . (=ee Mote)
B hanger wire bo the -~ =
structure abowve [ - .
1 12 gauge bracing wire
T wfmnin. 4 Eight turms
in 1-1/2" both ends
of wire - connect ko
MR FUnRer
(4 total at 50°)

— 12 gauge vertical hanger
wire at 4" - 0" each way
wilth minimum 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 Reports — Koplitz Field House -F-8- ReidMiddlet wWr.
South Bend Public Schools - South Bend High School s




Supplementary “Free” connection to wall

Cross runner | see Figure 5.3.4.1-5b
at fixtures —
| [ - ! : 12 ga. hanger wire
§ % L B"max, from wall
— 1 'k 1 | ——
! - ! ! i ! -~ 12 ga. hanger wire
| S A S ! Lo 47 @4 be max,
| ~ ___: Cross runner (heavy duty)
| S i @ 2 or max.
& ~ T T q T
| N 7 I P s Main runner {haavy duty)
| f) I | @ 4 oo max.
i r ' I = ¥
| B Light fixture or
i1 f 1 f diffuser, Ses
W I | | | I 1 Figure 6.4.6.2-3 (diffuser)
—— '[ i ' I and Figure 6.4.9.1-5 (light)
| O 11 | wertypicat soacing from
“Fixed” connection s ] 3 il ] ] ] * wall or change in elevation
to wall. See ' f—————————
Figure 6.3.4.1-5a - 12* man., bypical each way (8" ¥ 127 spacing for essential facilities)
12 ga. slayed wire bracing and compression post. See Figure 6.3.4.1-6
Plan

Hanger wire Compression post and splayed wires

\ [ = Ceiling '

Wall Angle |/ wall Angle

“fixed” ] “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 Reports — Koplitz Field House -F-9- ReidMiddleton ﬁl(—\
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Structural concrate fill -

"Steel deck

Expansion

anchar Bracing wire

Splayed Bracing Wire Attachment
Steel Deck with Concrete Fill

Insulation over

steel deck
L %,
L &
% W, ;
20 gauge _- - 2- ®#BX 1527
min. deck self-tapping screws
Stes| strap PRing
bracing 3" wide X 12 ga.

wire (iR

Splayed Bracing Wire Attachment
Steel Deck without Concrete Fill

20 gauge
min. deck

Hanger wire

Structural concrete fill -

g e
Steel deck - Power dr!vun . Hanger
fastener or il
expansion anchor

Splayed Bracing Wire Attachment
Steel Deck with Concrete Fill

#3IXW 12" [nsulation over
TE'!:"ar steel deck .
) x 4

A\ _x.-ﬁ_; / \ /" .

Hanger wire-tie to £3 rebar
with three wraps around rebar
and ane wrap around wire

Splayed Bracing Wire Attachment
Steel Deck without Concrete Fill

/16" (min.) 7 C T ] |
expansion | | - Low g 3 F'muervnrl'.rgr'! Fastaner | oo to’tti ol s Lo i %
anchor < e N i 34 (minimum) ¢ . e o i
; k -\: als penetration R | A e N
- £ | = - .:\_.
| Shructural Celling clip -~ ™ Structural
Steel strap concrete 13 ga. ¥ 3/4" wide concrete
1% wide X 12 ga. (minimum’ 58"
(minimum} Splayed brace wire

4 tight turns in 1-1/2"%
typical for brace wire

Splayed Bracing Wire Attachment
at Concrete Floor/Roof

max F ™ 3 tight turns in 1-1/2%,

typical for hanger

Vertical Hanger Wire Attachment
at Concrete Floor/Roof

Mote: Sea California DSA IR 25-5 (06-22-09) for additional infermation.

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

Seismic Upgrades Concept Design Reports — Koplitz Field House -F-10-
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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 S
i [
| fad i i r
s L
Gypsum board
o Matal stud ceiling joist @ 16 ——
[may require blocking, bridging
ar bracirg of tep 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
, Ny [— Self drilling
[ |— | ' i ‘ y f rr \ - f! SCrEws
T Yy T i .'. T T
| 16" typical |

b) Gypsum board attached directly to furring strips (hat channel or similar)
Note: Commonly 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
fire or sound raking redquired.

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 Reports - Koplitz Field House -F-11- ReidMiddleton TR S
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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 Reports — Koplitz Field House -F-12- ReidMiddleton ﬁl(—\
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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 Reports — Koplitz Field House -F-13- ReidMiddleton ﬁl(—\
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- Seefigure 6.3.4.1-7 for connections of
""" | bracing and hanger wire to structura

R e T e

8 vertical

- Wall angle @ floating
- B hanger, typical edge. 27 min. horizental
. " R P leg. Lacate to receive
Aoy, & maximum Sadde tie to e, ity ~
main runner with Sﬁ; et ", =
ﬂ |~ Gypsum board i6# wi-_‘._z:,_l.:,.rpical :gﬂ?ﬂiﬂfﬂ Ve clear \.\\ | J
- #105Ms L o — minimum L
Jeach stud §— .

—e— 7 T 7y A
g \ 6 maximum | Grid attached along 4" min. 6" max.| |~
[ L P pwo adjacent sides i M
T ' T o
Tape seam Do nat scraw or tapa

Main Runner Fixed End Main Runner Floating End

A-A Main Runner at Perimeter

#8 wertical
o Stud hanger, typical
e B maximum —— TTme— 8% maximum o~
. Wall angle @ floating .
- 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 4 min. &° max.
- " Screw and tape “Scraw to cross ' i maf' r
__[ 1__ runner @ 12 o.c. ! . __,L |

Do nntlscre_'w ar tape-_"
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
Seismic Upgrades Concept Design Reports — Koplitz Field House -F-14 -
South Bend Public Schools - South Bend High School
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See figure 6.3.4.1-7 for connections af
bracing and hanger wire to structure

#B vertical

#12 diagonal
hanger, typical

wire fies

| &

" Compression
Strut
{see Nobe)

C-C Brace Assembly

T
e ] S -, 4 =

i & s 1L 7 P s R O
<,.,--.' . L R o ] o

- - ®8 wira vertical
#12 diagonal wire ties s
4 twists within 1-1/27
each end .

hangers at 4-0" o.c.

- Compression strut
4.~ see Figure 6.3.4.3-5
- 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.

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 Reports — Koplitz Field House
South Bend Public Schools — South Bend High School
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Light Fixtures

Concrete fill
on metal deck

1-1/2"
3 turms min.

#12 safaty wira -
ane per fixture < 10#

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

Mounting bracket ———1-1/2"

Fixture
Bar hanger .
assembly
each side

Celling channel — = 0 —
[main runner or supplementary

framing supported by main runners

lpcated within 8° each side of fixture)

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 similary

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 o resist 100%

weight in any to hanger tab integral

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

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

~ 178" threaded eyehook
alternatively, connect wire

3/B" 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 Reports — Koplitz Field House
South Bend Public Schools — South Bend High School
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Contents and Furnishings

- s - Bracing by
E P manufacturer
o -
::,I: S MNotes: Purchase shelving units
= designed for selsmic resistance,
Engineering required for all
permanent floer-supported cabinets
or shelving over & feet tall.
_~ Anchor base plate to concrete,
" Use 2-3/8" expansion anchors @
) 3" min. OC through base plate.
., i For smaller units with H/D = 2, 1
Veriy mechanicel construction anchor is acceplable.
balt or screw) between leg and
¢ base {if}adiustahle:l g 521“31}
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 Reports - Koplitz Field House -F17- ReidMiddleton ﬁ['(_\
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Shirink Wrap, stretch wrap,
band or otherwise secure
. merchandise to pallets
Interconnect L ey e located above §°
back-to-back racks Z B -

Upright by rack
manufacturer

Beam by rack
manufacturer s

Anchor base plate 5
/' ta concrete slab 4

o B

o i:'r'.::f:'f:-'* o8 W U e

Diagenal bracing by -~
rack manufacturer Sy o e T g
NS R .

= '.__C:l"._h ./'_I;f o

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 nonbuailding structures depending upon theair
zize and support eonditions. Check the applicable code Bo sea 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
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Cenberline of

wiall stud "
1/4" sheet metal screw \ Twpically 16 or
to metal stud 20 ga. or \ 24" spacing
thicker, 1/4" toggle bolt \ ~ 1° min.
typical Base Anchorage Alternate: In lieu of

- connecting file cabinets to the fleor via added
angles, soma models permit direct anchorage
through the base. If 2 base anchors are used
ak the front of cabinet, but nene at rear, add

angle to wall at top.

o other metal studs; ™
174" wood screw
with 2" penetration
each 2 X 4
minimum
wood stud

3/8" diameter
anchar and washer

\

B max.

" rCenterline of
| el stud,
"| typical

Steel angle at both ends (or bath sides of
single unit) L2-102 X 2-1/2 X 178 (min.)
with 3 - #10 sheet metal soraws to
cabinet and 2 - 3/8" diameter expansion
anchors to concrete floor slab.

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

Multiple Units: Top Down WView

Bolt
inter-connecting —
units at front

Angle

6 max.

Bolt

inter-connecting
units at front and
rear e
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)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Reports — Koplitz Field House -F-19- ReidMiddlet wWr.
South Bend Public Schools — South Bend High School B




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

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

378" diameter expansion
anchor and washer

A

& max.

Base of unit

L

One continuous angle
across both cabinets may
be used in liew of individual
angles

Multiple Units: Tap Deown View

Bolt adjacent units tap
and battem, typical
f—

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

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

B’ 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
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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 together 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.

S T e S e S F- R e
min. with 4 #10 sheet metal
screws to bookcase, and 2 -
38" @ expansion anchors to
slab {each side)

Mete: Engineering required for all permanent floor-supported cabinets or shelving over 6
feat tall. Netails wn are adenquate for fypical shaelving A fear or less in heinht.

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 June 2019
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AN

- Safety fasteners in
#  each side of CPU

Adhesive

CPU Tower

4-Point fastening - use for all CPUs safety Fastener

Note: Many proprietary fasbeners are
available to restrain countertop items.
Check the internet for options.

CPU

Manitors

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
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Adjustable height . -

~ Dptiens for anchaoring
. squipment an a raised floor:
e -~ +  Mount to independent
- stee| platform, see Figure

o
o
i
e

6.5.3.1-10

~ + Restrain with cables, see
T Figure 6.5.3.1-11
Removable floor - “-. = Anchor with vertical

rods,see Figure 6.5.3.1-12

* Provide snubbers or
bracing at tops of tall
slender equipment

+ Maount on manufactured
isolation platfarm

~— Pedestal base plate anchored to

pedestal ; -
J ALk 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 -
E = :
Stringer - Fipe clamp — Floor bearing plate

{where present)

— Pedestal

- Concrete

Brace -
anchor

(strut, angle ar pipe)

-
-

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

Mote: For new floors in areas of high seismicity, purchase and install systerms 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)
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EQUIPMENT

Note: An alternative
restrained isolator system
may be used. Install per
manufacturer s instructions.

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

Raised floor leval

Seismic rated
Height of _ Height of egquipment 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)
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Alternate: Short angle
with machine bolts.
onnect to equipment
with two bolts each angle

i

Raised floor

EQUIPMENT

=

Attach down to strut Rod

at each corner

Strut  _ ancher (2 minimurm

[[I'" ) per strut)

Equipment anchored with vertical rods beneath a raised floor

Concrete floar

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

Flexible connections
between equipment

and piping will reduce [0 )
o the potential for pipe
’ breaks and l=aks =)

o )

() ()

Dimensions of angles and
lecation of anchors andfor bolts Plan View
provided by design

One anchor and two Two anchors and one Ore anchor and one
bolts to equipment is ok bolt to equipment is ak balt to equipment may not be

adequate and should be avolded

T, Weld all around e Use welded
., angle or : “._ teinforcing plates
. 85 Speclflel:!l; <X, where specified
|

If angle s welded
to equipment, one anchor
Is acceptable

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 T : -

H o | Height saving
o Py braciet (typical)

Restrained spring
iselator {typical}

Steel frame or concrete
inertia base

Supplemental base with restrained spring isolators

Equipment connected to steel frame .
or concrete inertia base P o

. Height saving bracket
Vibration isalator - ’ (typical)

[typical)

- Beismic _sn ubber
(typical]

Steel frame or concrete
inertia base

Supplemental base with open springs and all-directional snubbers

Equipment connected to steel frame. .
ofF concrete inertia base .

Vibration isolatar
[Ly pical)
. _ Snubber an 4 sides
(no direct connection
o 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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MNote: 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 - e
for stability = Two ar more anchors
o concrete slab, metal I‘ﬂ?ll'ﬂil"ll;l
or wood blocking each side
of unit

\“Cant strip, flaghing and
countarflashing required
= for weatherprooafing =
A 3
ipment
Aﬂﬂl‘l‘i&l‘lt mErTJﬂﬂ'emnnn Through bolt
- = ar lag balt

weld Sealing it & i
— material 4 ] Beveled washers
Additional LB (if sloped as smawn]
angle Curt top rail « - standard washers

material p
F flat overtian
q Threugh bolt or waod nailer {i rhiang)
or lag balt
~Es

F==  -Additional washers ar
Steel spacers

Sealing

Curb top rail
or wood nailer

. Additignal

. N, Elrﬂﬂlﬂ

Curb Eop Through balt
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

Seismic Upgrades Concept Design Reports — Koplitz Field House -F-28 - ReidMiddleton ﬁ[(—\
South Bend Public Schools - South Bend High School



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" ba 2"
connections from combustible
— " -, Mon-combustible
A mabE__Tal ; - " epacer secure
o I to wall
I "y . A I
[ —=1 1 ol
Wrap one full A
circle around A
tank or water | I a ,,.\n i
heater \ L
- 9% I \ L
g'IL__ rail - — , & g
&% . .
\
N
Woo Bolt with
; @ stud washars
Metal straps
{Minimum

3747 X 24 gauge,
may be perforatad)

| 144" minimem
diameter < 37 lag
screw wllat
washer
\
\

T —
Flexible gas
conneckion -

Concrete or
masanry wall
S s

-

e Bl

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
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Firet stud
not behind -

—

Flexible water connections

neater //
wrap one full ——I— E
circle around .
tank cr water | _/,- .6 FAAXIMUT
heater |- i \
e | i |
| Water —— & .,l
| heater Y /
B \ |
— AN J_/ |
-y - \ L /
7 - )
o e
W Encircle tank ane full = . ¢
Metal 5.E|—a 5 wrap from front and back Ll 1d
[m.-mmu.-.? with metal strap J Jie
34" ¥ 24 guage, (2 pieces total) B -~
may be perforated) —_ .
! Plan View

Cencrete or
riasanry wall

Waood stud

/T-T 714" minimum
- S diameter x 3" lag
I screw wi/flat

3 \ washer

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 balts
at three or mare locations
equally spaced around base.

S/ I mere than four anagles or if angles
J are welded to the tank base, one

concrete anchor may be used,

I {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
aItE-rnarE connections

Brace

= 8 Optlmurn
r ang Ie
* 45‘“ 1go Threaded rod
Transverse .

e Roller Hanger
it Rod stiffenar
LY - 35 required
."\ Seismic E
‘\\ bracket - & P = Y
: LA LY

B A Py
Bolt with” Ve
spring nut ‘lﬁr :

i FI\, /
A Spead Lock

v 7 Clevis Hanger

" Py

Standard Duty.
_ Clevis Hanger "

Add pipe sheeve
that has an inside diameter
Clevis Hanger 1/4" larger than
with Insulated Pipe outside diameter of bolt

J-Hanger

Figure G-36. Rigid Bracing — Single Pipe Transverse.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
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See Figures 6.4.1.5-6 & 7 for
alternate connections

Optimum f
angle | - Threaded rod

45% £15%
g

~. Rod stiffener
a8 reguired

Transwersa cable

"Fipe hanger
rod clip

Standard Duty
Clevis Hanger

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

Reoller Hanger

VA

g 4 bolt

s

/" 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
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Electrical and Communications

Strut against wall, Anchor to o
concrete or masanry with ’
expansion anchors; anchor to
studs with screws or toggle bolts,
Verify that wall is capable of
resisting loads impased by all

= Bolts through
anchored equipment. g i 9

back to strut

Screw to
cabinet

Steel angle Anchor to
concrete

Ty Motes: Equipmnent 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 basa A-1.1-7

anchorage and access is available Turn off all power tos equipment before prooeeding
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)
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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 L
5
_/’-;:;’" Weld supports
a0 to wertical Ie_-g
4 -
A
- < 45° Angle braced
o to 60° _
A i, A -, Angle frame
Front v or strut
Anchor to
concrete e

‘Weld brace [0 base plate

Concrete anchors
(2 per leg]
(2 per support)

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 panel
{burn off power)

- -
| / Balt through cabinet
© o strut each corner

L
- b “ Altemate: anchor
e // directly through beck
i to concrete or

masoncy wall

Wverify that wall Is capable
of resisting imposed loads

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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ring isolator | Note: For condition
Provide flexible Sp g e where generator |5 not
o mounted on Isolators,
m;ll:e;ﬁpﬁ:amr . | See Figure 6.4.1.1-6 or
condult and 6.4.1.1-F, sirmilar.
ducting

.
" Inertia base

Base Frame Plan -
All Directional Snubbers

Steel plate

_ Steel plate

s All-directional

Weld
/seismic snubber

Gap

Steel plate
stiffener

- Steel angle

Mote: 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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