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EXECUTIVE SUMMARY

This report documents the findings of a seismic evaluation of the Totem Middle School Main
Building in Marysville, Washington. This school building is a single-story, rectangular,
22,000-square-foot stack-bond concrete masonry structure with a wood-framed roof, most of
which was construcied in 1966. The western half the library at the northwest corner of the
building was constructed in 1962 of similar construction. The building features multiple
classrooms, a science lab, a library, and various administrative spaces on either side of a 14-foot
corridor that runs lengthwise down the middle of the building. The roof framing system consists
primarily of wood sheathing supported by open-web wood joists with metal webs spanning from
exterior wails to interior corridor walls. The lateral system consists of plywood roof diaphragms,
concrete masonry unit (CMU) shear walls, and plywood-sheathed wood shear walls.

Reid Middleton performed a Tier [ 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; the most
susceptible ones being out-of-plane wall anchorage and bracing, continuous diaphragm cross-
ties, wood ledgers susceptible to cross-grain bending, and double-wythe exterior masonry walls
around the library.

Conceptual seismic upgrade recommendations for the structural systems are provided to improve
the performance of the building to meet the designated performance criteria of ASCE 41-17.
Sketches for the concept-level seismic upgrades are provided in Appendix B. The structural
upgrades include strongbacking of the masonry cavity walls in the library, out-of-plane wall
anchorage and bracing for the exterior and interior masonry walls, piywood roof sheathing over
the library, and adding plywood to select wood-framed partitions to become shear walls. The
recommendations for nonstructural upgrades are to further investigate the integrated ceiling
system and lighting fixtures in the main corridor to mitigate the risk of obstructions impeding the
paths of egress as students and faculty evacuate the building following a seismic event.
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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 } 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 Commiittee (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 IK~-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.

Washington State Schoo! Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building -1- ReidMiddteton
Marysville School District - Totem Middie School



2. Site Geologic Data: Site geological data provided by the WGS, inchuding 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.

1.2.2 Field Investigations

L. 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 | 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.

2, 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.

1.2.3 Seismic Evaluations

1. 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.

2. 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 | 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.

3. 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 Repeorting and Documentation

1.

Project Reports: A preliminary seismic evaluation repott on the overall Tier I seismic

assessment of the schools will be provided to DNR/WGS and OSPL 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 I 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.

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

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

potential deficiencies 1
« Requires field investigation and/or review of record Sen ee?lirilg %’hase

drawings

* Analysis limited to "Quick Checks” of global elements
* May proceed to Tier 2, Tier 3, or rehabilitation design if
deficiencies are identified

Potential

Further
Deficiences?

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
TIER3
| TIER 3 - Detailed Evaluation Phase De‘a“e.'é'hﬁ‘;‘é'“a""“

« 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

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 masonry shear wall stresses and wall anchorage.
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Tier 1 screenings also include prescriptive checks for proper seismic detailing of connections,
diaphragm spans and continuity, and overall system configuration.

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

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

The Level of Seismicity is categorized as Very Low, Low, Moderate, or High based on the
probabilistic ground accelerations. Ground accelerations and inass 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 0.799 g, and the design [-second
period spectral acceleration, Spt, is 0.462 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-IE 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 Totem Middle School that are considered in this study.

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

BSE-1E BSE-1N BSE-2E BSE-2N
20%150 (225-year) Event 213 of 2,475-year Event 5%I50 (975-year) Event 2%/50 (2,475-year) Event

0.2 Seconds 04169 | 0.28econds 0.769¢g | 0.2 Seconds 08349 0.2 Seconds  1.154 ¢

1.08econds  0.153¢g | 1.0Seconds 0.297g | 1.0Seconds 0.324¢ 1.08Seconds 0.446¢g

2.2.2 Totem Middle School Structural Performance Objective

The school building is an Educational Group E occupancy (Risk Category I1I) 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 111 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 I evaluations were conducted in accordance with ASCE 41 requirements and ASCE 41
seismic performance levels, Concept-level upgrades were developed for the Life Safety
structural performance level at the BSE-1N seismic hazard level in accordance with DNR
direction, the project scope of work, and the project legislative language.

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

Knowledge Factor

A knowledge factor, £, is an ASCE 4! prescribed factor that is used to account for uncertainty in
the as-built data considering the selected Performance Objective and data collection processes
(availability of existing drawings, visual observation, and level of materials testing). No in-situ
testing of building materials was performed; however, some material properties and existing
construction information were provided in the existing record drawings. If the concept design is

Washington State School Seismic Safety Assessments Project June 2019
Sefsmic Upgrades Concapt Design Report - Main Building "7 ReidNiddieton
Marysville School District — Totem Middle Scheol ._




developed further, additional materials tests and site investigations will be required to
substantiate assumptions about the existing framing systems,

ASCE 41 Classified Building Type

Use of ASCE 41 for seismic evaluations requires buildings to be classified from a group of
common building types historically defined in previous seismic evaluation standards (ATC-14,
FEMA 310, and ASCE 31-03). The school is classified in ASCE 41 Table 3-1 as a Reinforced
Masonry shear wall building with flexible diaphragms, RM1. Reinforced masonry shear wall
buildings (RM1) include those that have bearing shear walls constructed of reinforced masonry
with elevated floor and roof framing structural systems consisting of wood framing,

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 progranuming 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: 1966
Building Code: 1964 UBC

Number of Stories: 1
Floor Area: 22,384 SF

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

The Totem Middle School Main Building is located on a flat site at the south-central area of the
Totem Middle School complex. The rectangular building has a footprint of 241 feet by 97 feet.
The Main Building consists of a 2,800-square-foot library constructed in 1962, and a
19,600-square-foot addition in 1966 that expanded the building footprint to the south and east.
The library construction consists of double-wythe masonry cavity walls on the exterior and a
glulam timber roof construction. The 1966 main building addition consists of stack-bond,
reinforced concrete masonry exterior walls and interior corridor walls that serve as bearing walls
and shear walls for the wood-framed roof above. The building has classroom and admin spaces
on each side of a main corridor that runs lengthwise down the middle of the building.

The roof framing over the classroom areas consists of wood sheathing supported by open-web
wood joists with metal webs. Over the library, the roof framing consists of dimension framing
and clear spanning glulam girders bearing on steel columns embedded in the masonry walls. The
lateral system of the building consists of plywood roof diaphragms, CMU shear walls, and
plywood-sheathed wood shear walls in the transverse direction.

3.1.2 Building Use

The Main Building has multiple classrooms, a science lab, a library, and various administrative
spaces. The building has a small 400-square-foot fan room above the middle corridor in the
middle of the building,
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3.1.3 Structural System

Table 3.1.3-1. Structural System Descriptions.

Structural System

Description

Structural Roof
over Library

Siructural Roof
over Classrooms
and Admin
Structural Floor(s)
Foundations

Gravity System

Lateral System

The portion of the library built in 1962 is 1-inch diagonal sheathing lap
over 2x12s at 16 inches on center spanning to pitched and arched glulam
beams that bear on pipe columns embedded in concrete masonry walls.
The portion of library added on in 1966 is of similar construction, except
it is sheathed with plywood instead of 1-inch diagonal sheathing.

Roof is sheathed with 5/8-inch and 3/4-inch plywood on the north half and
south half, respectively, over tapered open-web joists spaced at 32 inches
and 48 inches on center on the north half and south half, respectively. The
roof over the corridors is framed with 2x8s at 16 inches on center.

The main floor is a 4-inch-thick concrete slab on grade reinforced with
welded wire mesh. The small fan room over the corridor is a 3-inch
concrete slab over 12-inch-deep steel bar joists at 24 inches on center.

Foundations consist of cast-in-place concrete strip footings supporting the
masonry bearing walls and shear walls and thickened slab footings under
the transverse wood shear walls.

The gravity system primarily consists of a wood-framed roof spanning in
the north-south direction from the exterior to the interior corridor and
supported by reinforced CMU bearing walls.

The lateral system consists of a plywood roof diaphragm supported by
stack-bond reinforced masonry shear walls along the exterior and interior
corridor, and by transverse plywood-sheathed wood-framed shear walls
between the classrooms. The masonry shear walls are the exterior walls of
the building, the interior corridor walls running down the length of the
building, and an interior transverse shear wall separating the library and
the science lab. The exterior walls of the 1962 library is an unreinforced
double-wythe CMU cavity wall.

3.1.4 Structural System Visual Condition

Table 3.1.4-1. Structural System Condition Descriptions.

Structural System

Description

Structural Roof

Structural Roof

No visible signs of corrosion, damage, or deterioration.

Did not observe signs of corrosion, damage, or deterioration. Also did not
see any significant areas of water-damaged ceiling tiles.
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Table 3.1.4-1. Structural System Condition Descriptions.

Structural System  Description

Foundations Foundations and siabs on grade appear to be in good condition. Did not
observe signs of damage, distress, or settlement.

Masonry Walls The masonry walls appear to be in good condition. Did not observe signs of
damage, deterioration, or distress in the masonry walls or mortar joints.

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

Adjacent Buildings  The covered walkway attached to this structure is immediately adjacent
to the covered walkway attached to the adjacent structure.

Reinforcing Stesl The minimum of 0.0007 in either of the two directions is not satisfied.
Vertical reinforcing steel consists of #4 at 48 inches on center, which
produces a reinforcing ratio of 0.00055.

Foundation Dowels  The south, west, and north masonry cavity walls of the 1962 library were
not detailed to have vertical dowels connecting the 8-inch masonry
backup walli to the foundation,

Cross Ties Continuous cross-ties are not present in longitudinal (east-west)
direction.
Wall Anchorage Exterior and interior masonry bearing walls were not detailed to have

out-of-plane anchorage or bracing to the roof diaphragm.

Wood Ledgers The lower roof that frames in to the east face of the masonry wall,
between the library and science lab, is supported by a 3x ledger without
wall anchor ties directly attached to the diaphragm.

3.2.2 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
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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 ltems Marked as Unknown,

Deficiency Description

Liquefaction “Low to moderate” liquefaction potential is identified per ICOS
based on state geologic mapping. Requires further investigation by a
licensed geotechnical engineer to determine liguefaction potential.

Slope Failure Requires further investigation by a licensed geotechnical engineer to
determine susceptibility to slope failure. The structure appears to be
located on a relatively flat site.

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

Load Path and Transfer The pancl edge nailing and extent of the plywood sheathing on the

to Shear Walls pony stud walls on top of the masonry bearing walls. These plywood-
sheathed walls transfer the seismic forces from the roof diaphragm to
the masonry shear walls and should be further investigated to
determine if this is a complete load path.

3.2.3 Nonstructural Seismic Deficiencies

Table 3.2.3-1 summarizes the seismic deficiencies in the nonstructural systems, The Tier 1
screening checklists are provided in Appendix A.

Table 3.2.3-1. [dentified Nonsfructural Seismic Deficiencies based on Tier 1 Checklists.

Deficiency Description

M-1 Masonry Veneer The west, north, and south walls of the 1962 library are masonry

Ties cavity walls with a 4-inch CMU veneer (outer cavity) that was not
detailed to have out-of-plane anchor ties to the 8-inch CMU backing
wall.

M-3 Weakened Planes  Veneer out -of-plane anchor ties are not specified in the existing

drawings.
M-4 Unreinforced The 8-inch masonry backup wall does not have vertical reinforcing to
Masonry Backup span from the ground to the roof diaphragm.
M-6 Masonry Backup The 8-inch masonry backup wall does not have out-of-plane
Anchorage connections to the roof diaphragm,
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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 | 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 Checkiist Items Marked as Unknown.

Deficiency Description

LSS-1 Fire Suppression A fire suppression system was not observed. The school district
Piping; LSS-2 Flexible should verify if the building contains a fire suppression system. If
Couplings; and £LSS-5 s0, based on age of the building, it is likely that the seismic bracing,

Sprinkler Ceiling Clearance coupling, and sprinkler head clearances of the fire suppression
piping does not comply with carrent NFPA 13 requirements,

LSS-3 Emergency Power  Facility staff should verify if emergency power is being used to
power or control Life Safety systems, and if so, further investigate
to see if this equipment is adequately anchored or braced.

HM-1 Hazardous Material It is unknown if the structure contains hazardous materials.
Equipment; HM-2 Maintenance and facility staff should verify presence of hazardous
Hazardous Material materials, including natural gas, and if present, further investigate
Storage; HM-3 Hazardous the equipment, piping, coupling, and shutoff valves to mitigate
Material Distribution; HM-4  seismic risk.

Shutoff Valves

P-4 Light Partitions Light-frame partition walls along paths of egress (exiting/egress

Supported by Ceilings corridor walls) should be investigated and checked for proper
seismic bracing at the top of the walls to mitigate the risk of
toppling and becoming obstructions in the paths of egress.
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Table 3.2.4-1. Identified Nenstructural Checklist lfems Marked as Unknown.

Deficiency Description

C-2 Suspended Gypsum  Based on review of the existing drawings and site visit, gypsum
wallboard (GWB) ceilings occur in the restrooms and the utility
rooms. Based on the age of the building it is likely that large areas
of GWB ceilings are noncompliant if they are not directly attached
to the roof structure. Most ceilings on the interior of the building
appear to be acoustic tile ceilings. Further investigation should be
performed for the GWB ceiling construction in the restrooms or
other occupied areas with large GWB ceiling areas, especially over
paths of egress. Supplemental bracing or reconstruction of these
GWB areas may be appropriate to mitigate seismic risk.

C-3 Integrated Ceilings Integrated suspended ceiling systems above paths of egress
(exiting/egress corridors) should be investigated and checked for
proper seismic bracing and edge clearance detailing to mitigate the
risk of becoming fallen obstructions in the paths of egress.

LF-1 Independent Support  The light fixtures in the main corridor are supported within an
integrated ceiling system, which is over a path of egress.
Maintenance and facility staff should verify that each fixture is
independently supported to the roof structure from opposite corners
and add wire supports as necessary.

CF-2 Tall Narrow Contents The book shelves in the library are backed up to the walls of the
library, but it is unknown if these shelving units are anchored to the
backing walls. Maintenance and facility staff should verify that the
tops of the shelving units are braced or anchored to the nearest
backing wall or provide overturning base restraint

ME-1 Fall-Prone This was not able to be verified during the site investigation.
Equipment, ME-2 In-Lihe  Further investigation should be performed to see if bracing or
Equipment, ME-3 Tall- anchoring of fall-prone and overhead falling hazard equipment
Narrow Equipment exists. Additional bracing may be appropriate to mitigate seismic
risk.
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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 include the following.

4.1.1 Strongbacking of Existing Masonry Cavity Walls in the Library

The south, west, and north exterior masonry cavity walls of the western half of the library that
was constructed in 1962 is recommended to be strengthened for out-of-plane and in-plane
seismic forces with anchor ties and plywood-sheathed metal stud strongback walls. The anchor
ties for the outer cavity walls are recommended to be rosette anchors with threaded rods spaced
at 4 fect on center each way for the entive wall elevation. The metal stud strongback walls are
recommended to be full height along the masonry cavity wall, anchored to the inside face of the
masonry with light-gage clips, and connected at the top to the existing wood roof diaphragm to
resist out-of-plane seismic forces due to the weight of the 4-inch and 8-inch CMU cavity wall.

For in-plane shear strength, the metal strongback wall should be sheathed and fastened as a
plywood shear wall,

4.1.2 New Transverse Wood Shear Walls

To reduce long roof diaphragm spans and high diaphragm ratios, select existing partition walls
should be strengthened with plywood sheathing to serve as new interior shear walls to resist
seismic loads in the north-south direction. The conceptual foundation plan in Appendix B shows
proposed shear wall locations. These new shear walls will also require a new strip foundation to
be saw-cul and installed in the existing slab on grade.

4.1.3 Verification of Existing Transverse Wood Shear Walls

The interior plywood-sheathed shear walls in the north-south direction that are shown in the
existing drawings are key contributors to the building’s lateral system to resist wind and seismic
loads in the north-south direction and for keeping the diaphragm length-to-depth aspect ratios to
a reasonable ratio. It is recommended that selective demolition at the lower 2 feet of the shear
walls in representative locations be performed to verify the presence of sill plate anchor bolts,
plywood sheathing, and plywood panel edge nailing.
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4.1.4 Roof Diaphragm Sheathing at the Western Half of the Library

The western half of the library was constructed in 1962 and has a diaphragm that consists of
I-inch diagonal sheathing over flat 2x4s at 16 inches on center. The diaphragm strength and
stiffness can be enhanced by overlaying the diagonal sheathing with 1/2-inch plywood sheathing.
This can be performed as part of a future re-roofing project.

4.1.5 Wall Anchorage and Bracing to the Roof Diaphragm

Wall anchorage and bracing should be added to the exterior CMU walls, the interior CMU
corridor walls, and the CMU interior wall between the library and science lab. For the north and
south exterior walls and the interior corridor walls, 2x struts can be anchored to the existing sill
plate on top of the CMU walls and fastened to the existing open-web joists to anchor the walls to
the roof diaphragm. Along the east and west exterior CMU walls, 2x diagonal bracing, blocking,
and metal strapping should be added to not only brace the tops of the CMU walls, but to
adequately develop the anchorage forces into the roof diaphragm. At the walls around the
library, the CMU walls should be anchored with tension ties such as Simpson LTT that anchor to
the wall and fasten to the roof framing. These out-of-plane anchorage enhancements can also be
performed as part of a future re-roofing project to take advantage of the access provided to the
top of the existing plywood roof sheathing for the nailing to the blocking and strapping required.

4.1.6 Load Path to the Exterior Masonry Shear Walls

The roof diaphragm forces are transferred to the masonry shear walls through a
plywood-sheathed pony stud wall that sits on top of the CMU. The existing drawings detailed
the plywood sheathing extending to the sill plate nailer on top of the CMU wall. However, there
are let-in 2x joists for the covered walkway at the bottom of the pony wall that may have
interfered with the plywood-to-sill-plate connection at the top of the CMU wall. Furthermore, a
nailing pattern was not specified for the plywood sheathing to the pony wall top plates, sill plate,
or panel edges to transfer the roof diaphragm forces to the masonry shear walls, Tt is
recommended that this sheathed pony wall construction be further investigated to determine and
ensure a complete load path from the roof diaphragm to the masonry shear walls. This will
require selective demolition of the exterior soffit finish and removal of interior ceiling tiles to
provide viewing access.

4.2 Nonstructural Upgrade Recommendations

Table 3.2.1-2 identifies several nonstructural deficiencies that do not meet the performance
objective selected for Totem Middle School. It is recommended that these deficiencies be
addressed to provide nonstructural performance consistent with the performance of the upgraded
structural lateral-force-resisting system. As-built information for the existing nonstructural
systems, such as fire sprinklers, mechanical ductworks, and piping, are not available for review.
Only limited visual observation of the systems was performed during field investigation due to
limited access or visibility to observe existing conditions. The conceptual mitigation strategies
provided in this study are preliminary only. The final analysis and design for seismic
rehabilitation should include a detailed field investigation.
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4.2.1 Architectural Systems

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

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

It should also be noted that, as a part of any upgrade to existing buildings, the IEBC will require
that any altered primary function spaces (classrooms, gyms, entrances, offices) and routes to
these spaces, be made accessible to the current accessibility standards of the Americans 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, and fire alarm
systems. 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 roomi, 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.

Strongback Seismic Walls at the Library

A five-foot portion of the existing furred tile ceiling will need to be removed for access to
masonry above at the new strongback walls and anchors. It may be difficult to match the
existing acoustic ceiling tiles that are currently installed. Given the age and condition of the
tiles, it may be best to replace all existing ceiling tiles in the library as a part of an overall
modernization project.

Transverse Shear Walls and Roof Diaphragm

New shear walls will require removal of the flooring materials at least three feet out from the
walls in order to construct the new foundations. The flooring appears to be vinyl composition
tiles and, given the age of the building, the tile and/or adhesive could contain asbestos. An
asbestos survey of the building would be recommended prior to any demolition.

Existing electrical outlets, switches, and other items will need to be reinstalled in new 2x6 stud
shear walls with 5/8-inch gypsum board on both sides. Paint and new rubber base would be
installed to match adjacent wall finishes.

Verification of Existing Transverse Shear Walls

Given the extent of additional nailing and new roof sheathing, this work would best be done in
conjunction with a building reroof.
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Where investigation of the existing shear walls are proposed, the drywall will need to be patched
after the anchor bolt inspection. This will include painting of the entire wall and installation of
new rubber base.

Roof Diaphragm Sheathing at the Library

A future reroof project may require additional roof insulation as part of alterations. The
drawings show batt insulation laid above the interior ceiling surfaces, creating an unconditioned
attic space above. As part of a reroof project, we recommend installing an above-roof
continuous rigid insulation of R-38 over the entire roof to comply with current energy code. Any
mechanical equipment curbs should be raised to accommodate the thicker insulation.

Alternately, additional batt insulation above the ceilings at the bottom of the trusses would need
to be added to increase the existing R-13 insulation to an R-49.

Anchorage and Bracing to Roof Diaphragm

Access to the roof structure to install wall anchorage will require the removal and reinstallation
of exterior soffits at the library with painted exterior-grade plywood.

Ceilings in all the classrooms will need to be removed along the exterior walls and interior
corridor walls. Theses ceilings are glued or stapled on acoustic tile over wood furring strips to
the bottom chord of the roof trusses with attic insulation on top. Due to the age and condition of
the existing ceiling tiles, replacement of all ceiling tile in the classrooms is recommended.

Load Path to Exterior Masonry Shear Walls

Suspended ceiling panels and T-Bar grid in the exit corridors will likely need to be removed for
access to the trusses above the masonry walls. Ceiling panels appear to be newer and could be
salvaged and reinstalled in a new T-Bar grid, with additional panels to match and replace any
damaged panels.

Ceiling in Paths of Egress

The suspended ceiling in the main corridor is an integrated acoustical ceiling system, likely with
a suspended metal T-grid. Because this corridor is a main path of egress, it is recommended that
the ceiling grid support system be further investigated and checked for proper seismic bracing
and compression support for every 12 square feet of area and proper edge clearance detailing at
the corridor walls. Preventing the risk of a fallen integrated ceiling system will mitigate the risk
of obstructions impeding the paths of egress as students and faculty evacuate the building
following a seismic event.

Lighting Fixtures in Paths of Egress

The light fixtures observed in the main corridor are supported within an integrated ceiling system
that is over a main path of egress. Maintenance and facility staff should verify that each fixture
is independently supported to the roof structure from opposite corners and add wire supports as
necessary.
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Confents and Furnishings

Buildings often contain various tall and narrow furniture, such as shelving and storage units, that
are freestanding away from any backing walls. High book shelving in the library, for example,
can be highly susceptible to toppling if not anchored properly to the backing walls or to each
other, and can become a life safety hazard. Tt is recommended that maintenance and facility staff
verify that the tops of the shelving units are braced or anchored to the nearest backing wall or
provide overturning base restraint. Heavy items weighing more than 20 pounds on upper shelves
or cabinet furniture should also be restrained by netting or cabling to avoid becoming falling
hazards to students or faculty below.

4.2.2 Mechanical Systems

The main seismic concerns for mechanical equipment are sliding, swinging, and overturning.
Inadequate lateral restraint or anchorage can shift equipment off its supports, topple equipment to
the ground, or dislodge overhead equipment, making them falling hazards. Investigation of
above-ceiling mechanical equipment and systems was not part of this study, but an initial
investigation for the presence of mechanical equipment bracing can be performed by
maintenance and facility staff to see if equipment weighing more than 20 pounds with a center of
mass more than 4 feet above the adjacent floor level is laterally braced. If bracing is not present,
and the equipment poses a falling hazard to students and faculty below, further investigation is
recommended by a structural engineer.

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 | 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 | 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 S6R-08, Cost Estimate Classification Svstem 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.
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The estimated structural and nonstructural construction cost to mitigate the deficiencies
identified in the Tier I checklists of the Totem Middle School Main Building ranges between
approximately $1.5M and $2.7M (-20 percent/+50 percent). The estimated construction cost to
seismically upgrade this building is approximately $1.8M. On a per-squate-foot basis, the
seismic upgrade construction cost is estimated to be approximately $82 per square foot in 2019
dollars, with a variance range between $66 per square foot and $123 per square foot,

This preliminary opinion of construction cost includes labor, materials, equipment, and general
coniractor general conditions (mobilization), overhead, and profit. This is based on a public
sector design-bid-build project delivery method. Project delivery methods such as negotiated,
State of Washington GC/CM, and design-build are not the basis of the construction costs.
Owner’s project costs not included in the construction cost estimate are building permits, design
fees, change order contingencies, escalation at a recommended 4.1 percent® per year to the
midpoint of construction (currently unknown), materials testing/inspection, project planning and
design schedule delay contingencies, and owner’s overall project contingency. Additional
owner’s project costs would likely include owner’s general overhead costs, including project
management, {inancing/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 initigation 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,
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Table 4.3.1. Seismic Upgrades Opinion of Probable Construction Costs.

ASCE 41 Structural | Estimated Seismic Essilg;tiid
o FEMA | Levelof | portormance | Bl Upgrade Cost Range
Building | Bldg | Seismicity | * gpioctiye | Gross SISF Ungrade
Type ! Site Area ost
Class (Tota) (Total)
Structuraf
. $39 - $49
Life Safety | 22,384 SF ($863K) ($1.62M) | ($1.08M)
S Nonstructural
otem Mi i
: RMt | High/D | $27. - $8O 533
School Main Bid
q Life Safety | 22,384 SF ($586K) ($1.10M) | ($733K)
Total
$66 - 2 $82
22,384 SF ($1.45M) ($2.72M) | ($1.81M)

‘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. Marysville, Totem Middle School, Main Building

1.1 Building Description

Building Name: Main Building

Facility Name: Totem Middle School [
District Name: Marysville m“:
ICOS Latitude: 48.055 =
ICOS Longitude: -122.174

l((l:ocl)Jﬁtleislrict ID: <illle

ICOS Building ID: 19455

ASCE 41 Bldg Type: RM1 . [
Enrollment: 556 = o
Gross Sq. Ft. 22,384 e
Year Bul: 1966 G,
Number of Stories: 1

Sxs BSE-2E: 0.969

Sx1 BSE-2E: 0.568

AS_CE_4.1 Level of High

Seismicity:

Site Class: D

Vs3o(mis). 246

Il;igtl:a fgﬁfon low to moderate

Tsunami Risk: Moderate

Structural Drawings Available:  Yes

Evaluating Firm: Reid Middleton, Inc.

The Totem Middle School Main Building is a single-story, 22,000 square foot stack-bond concrete masonry
structure, most of which was constructed in 1966. The building is located on a flat site at the south central
area of the Totem Middle School complex, and is rectangular in plan with a 241ft x 97 ft footprint. The
building has a 14-ft wide corridor centered down length of the building with classroom and admin spaces on
each side. The building features multiple classrooms, a science lab, a library, and various administrative
spaces. 2,800 sf of the library at the northwest corner of the building was constructed in 1962. The main
building has a small 400 sf fan room above the middle corridor in the middle of the building. This building is
identified as “Unit H” on the existing drawings. The roof framing primarily consists of wood sheathing
supported by open-web wood joists with metal webs. The lateral system consists of plywood roof
diaphragms, CMU shear walls and plywood sheathed wood shear walls. In the library area, the roof framing
consists of 2x joists and glulam girders that span to steel columns embedded in the masonry walls.
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1.1.1 Building Use
The building contains classrooms, a science lab, a library, and various administrative spaces.
1.1.2 Structural System

Table 1.1-1. Structural System Description of Totem Middie School

Structural System Description
The roof structure of the building except at the Library consists of plywood
sheathing supported by tapered open-web joists which are supported by concrete
masonry bearing walls and 2x8 @ 16” oc over the corridor. Existing drawings
indicate that plywood sheathing is 5/8” thick and %” thick on the north half and
south half respectively, and fully blocked, and is attached to the joists with 10d
nails spaced at 6™ on-center around all panel edges and 12 on-center at the
panel interior. The open-web joists are spaced at 327 and 48" oc on the north
half and south half respectively, and have Douglas Fir wood chords and cold-
rolled steel tube web members. According to the existing drawings the joist
depth varies from 44” deep at exterior walls and stopes to the interior corridor

bearing walls with a slope of 1/4”:12”. The open-web joists are bottom chord
bearing at the interior cotridor walis, on a 2x8 sill plate anchor bolted to the top
of the masonry wall with /5” AB @ 48 oc. The portion of Library built in 1962
is 1" diagonal sheathing lap over 2x12's @ 16" oc spanning to pitched and
arched glulam beams which bear on pipe columns embedded in concrete
masonry walls. The portion of library added on in 1966 is of similar construction
except it was sheathed with plywood instead of 1" diagonal sheathing. The
plywood is 5/8” thick, the joists are 2x12 spaced at 16" on-center, and the glue-
laminated timber beams are 9” wide and arched. The covered walkway is
constructed with tapered 2x @ 16" oc attached to the exterior wall and supported
along the perimeter with steel wide flange beams and partial height CMU
columns with tube steel king posts.

Structural Roof

The main floor is a 4” thick concrete slab-on-grade reinforced with 6x6 wire
mesh. The fan room over the cotridor is a 3-inch concrete slab over 12-inch deep
steel bar joists @ 24” oc that bears on the corridor masonry walls and steel W8
girders,

Struciural Floor(s)

The exterior and interior concrete masonry walls are supported by concrete stem
Foundations walls on 16" wide conventional strip footings founded a minimum of 1°-6”
below grade and reinforced with (2) #5 continuous reinforcing bars.

The gravity system consists of wood-framed roof supported by CMU masontry

Gravity System . ) C e .
R bearing walls and conventional strip footings as described above.

The lateral system consists of plywood roof diaphragm supported by stack-bond
reinforced masonry shear walls along the exterior and interior corridor, and by
transverse plywood sheathed wood framed shear walls between the classrooms.
Lateral System . - L
The masonry shear walls are the exterior walls of the building, the interior
corridor walls running down the length of the building, and an interior transverse

shear wall separating the library and the science lab.
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1.1.3 Structural System Visual Condition

Table 1.1-2. Structural System Condition Description of Totem Middle School

Structurat System Description
Structural Roof No visible signs of corrosion, damage or deterioration.
Structural Floor(s) No visible signs of corrosion, damage or deterioration.
Foundations No visible signs of corrosion, damage or deterioration.
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 | evaluation are summarized below, Commentary for each deficiency

is also provided based on this evaluation,

Tahle 1-3, ldentified Structural Seismic Deficiencies for Marysvitie Totem Middle School Main Building

Deficiency Description
Adjacent The covered walkway attached to this structure is immediately adjacent to the covered walkway attached to the
Buildings adjacent structure.

Reinforcing Steel

The minimumn of 0.0007 in either of the two directions is not satisfied, Vertical reinforcing steel consists of #4
@ 48\, which produces a reinforcing ratio of 0.00055. Further investigation and a Tier 2 anatysis should be
performed to determine if existing wall reinforcing has sufticient strength to achieve the desired performance
objective.

Wall Anchorage

Exterior and interior masonry bearing walls were not detailed to have anchorage hardware to the open-web roof
joists to resist out-of-plane loading. The masonry walls at the end of the building paratiel o the open-web joists
are also not anchored or braced to the roof diaphragm.

Wood Ledgers

Roof structure primarily bears on 2x8 sill plates on top of wall and does not ledger off the side. However along
the masonry wall between the library and science lab, the lower roof with open-web joists frames into the side
of the masonry wall, that extends further up for the higher library roof. This condition is shown on the existing
drawings with a 3x ledger and anchor bolts without wall anchor ties directly attached to the diaphragm.

Cross Ties

Continuous cross ties are not present in longitudinal (east-west) divection. Clear spanning open-web joist can
serve as continuous cross ties assuming exterior and interior corridor masonry shear walls and continuous bond

beam at the top of the wall serve as chords.
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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
summatized below. Commentary for each unknown item is also provided based on the evaluation.

Table 1-4. Identified Structural Checklist ltems Marked as Unknown for Marysville Totem Middle School Main Building

Unknown ltem

Descripfion

Load Path

The drawings detail a load path from the roof diaphragm to the plywood sheathed pony walis to the sill plate
nailer on top of the CMU wall. However, this needs to be further investigated and will require selective
demolition of the exterior soffit finish to verify if the plywood wall sheathing extends to the sili plate nailer and
to verify the plywood panel nailing, Similar investigation needed in the interior corridor to verify plywood
sheathed pony wall connection to the interior corridor shear walls.

Liquefaction

The liquefaction pofential of site soils is unknown at this time given available information. \low to moderate’
liquefaction potential is identified per HCOS based on state geologic mapping. Requires further investigation by
a licensed geotechnical engineer to detenmine liquefaction potential.

Slope Failure

Requires further investigation by a licensed geotechnical engineer to determine susceptibility to slope failure.
The structure appears to be focated on a relatively flat site.

Surface Fault
Rupture

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

Transfer to Shear
Walls

The drawings detail a load path from the roof diaphragim to plywood sheathed 2x4 stud walls. However the
plywood panel edge nailing and nailing to the top and bottom plates is not specified. Also there are let in 2x
ljoists for the covered walkway at the bottom of the pouny wall which may have interfered with the plywood to
sill plate conntection at the top of the CMU wall. This is likely to be non-compliant and needs to be further
investigated at the exterior and interior masonry shear walls to verify if the plywood wall sheathing extends to
the sill plate nailer and to verify the plywood panel mailing. Note this will require selective demolition of the

cxterior soffit finish to provide viewing access.

Marysville, Totem Middle School, Mzin Building ASCE 41 Tier 1 Summary June 2019
Washington State School Seismic Safety Assessments Project 50f 36



1.3.1 Nonstructural Seismic Deficiencies

The nonstructural seismic deficiencies identified during the Tier | evaluation are summarized below. Conunentary for each
deficiency is also provided based on this evaluation. Some nonstructural deficiencies may be able to be mitigated by schoo! 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 Marysville Totem Middie School Main Building

Deficiency Description

M-1 Ties. HR-not required;  {The west, north, and south walls of the 1962 library are masonry cavity walls with a 4 CMU
LS-LMH; PR-LMH, veneer (outer cavily) with no out -of-plane anchor ties specified.

M-3 Weakened Planes. HR-
not required; LS-LMH; PR-  |Veneer out -of-plane anchor lies are not specified in the existing drawings.
LMH.

M-4 Unreinforced Masonry
Backup. HR-LMH; LS-LMH;
PR-LMH,

The 8 inch masonry backup wall does not have vertical reinforeing to span from the ground to the
roof diaphragm.

M-6 Anchorage. HR-not The 8\ masonry backup wall does not have out-of-plane connections to the roof diaphragm on
required; LS-MH; PR-MH.  [either side of the wall.
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1.3.2 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 ecach 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-ferm 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. ldentified Nonstructural Checklist ltems Marked as Unknown for Marysville Totem Middie School Main Building
Unknown ltem Description

We did not see any fire suppression system during our site visit and did not see any fire

LSS-1 Fire Suppression suppression systems in the existing drawings. School district to verify if the building contains a fire
Piping. HR-not required; LS~ |suppression system. If the building does have a fire suppression system, based on age of the
LMH; PR-LMH. building, it is likely that the seismic bracing, coupling, and sprinkler head clearances of the fire

suppression piping does not comply with current NFPA 13 requirements.

LSS-2 Flexible Couplings.
HR-not required; LS-LMH;  |See comments above.
PR-LMH.

LSS-3 Emergency Power. HR-|Use of emergency power was not verified with maintenance or facility staff. Facilily staff should
not required; LS-LMH; PR-  |verify if this is being used to power or conirol Life Safety systems, and if so, further investigate to
LMH. see if this equipiment is adequately anchored or braced.

1.SS-5 Sprinkler Ceiling
Clearance. HR-not required;  |See commenis above.
LS-MH; PR-MH.

HM-1 Hazardous Material
Equipment. HR-LMH; L.S-
LMH; PR-LMH,

1t is unknown if equipment is mounted on vibration isolators. Maintenauce and facility slaff should
verify presence of hazardous materials to mitigate seismic rigk,

Unknown whether the building has hazardous materials. Maintenance and facility staff should
verify presence of hazardous materials to mitigate seismic risk. Restraining breakable containers
that hold hazardous material by latched doors, shelf lips, wires, or other methods may be
appropriate to mitigate seismic risk.

HM-3 Hazardous Material Unknown whether the building has hazardous materials. Maintenance and facility staff should
Distribution. HR-MH; LS-  |verify presence of hazardous materials and natural gas to mitigate seismic risk. If so, verify

MH; PR-MH. mechanical and gas piping is seismically braced and anchored to mitigate seismic visk,

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

It is unknown if the structure containg natural gas or other hazardous materials. Maintenance and
facility staff should verify presence of hazardous materials and natural gas and if se, verify
automatic shutoff valves are provided to mitigate seismic risk,

HM-4 ShutofT Valves. HR-
MH: LS-MH: PR-MH.

HM-5 Flexible Couplings. Unknown whether the building has hazardous materials. Maintenance and facility staff should
HR-LMH; LS-LMH; PR- verify presence of hazardous materials and natural gas to mitigate scismic risk. If occurs, verify
LMH. mechanical and gas piping has flexible couplings.

Although this is ol required to be evaluated for the life safety performance level, it is
recommended that light-frame partition watls along paths of egress (exiting/egress corridor walls)
should be investigated and checked for proper seismic bracing at the top of the walls to mitigate the
risk of toppling and becoming obstructions in the paths of egress.

P-4 Light Partitions Supported
by Ceilings. HR-not required;
L.S-not required; PR-MH.
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Unknown ltem

Description

C-2 Suspended Gypsum
Boatrd. HR-not required; LS-
MH; PR-LMH.

Based on our review of the existing drawings and site visit, GWB ceilings occur in the restrooms
and the utility rooms. Based on the age of the building it is likely that large areas of GWB ceilings
are noncompliant if they are not directly attached to the roof structure, Most ceilings on the interior
of the building appear to be acoustic tile ceilings. Further investigation should be performed for the
GWB ceiliug construction in the restrooms or other occupied areas with large GWB ceiling areas,
especially over paths of egress. Supplemental bracing or reconstruction of these GWB areas may
be appropriate to mitigate seismic risk.

C-3 integrated Ceilings. HR-
not required; LS-not required;
PR-MH.

Although this is not required to be evaluated for the life safety performance level, it is
recommended that integrated suspended ceiling systems above paths of egress (exiting/egress
corridors) should be investigated and checked for proper seismic bracing and edge clearance
detailing to mitigate the risk of becoming fallen obstructions in tire paths of egress.

LF-I Independent Support.
HR-not required; LS-MH; PR-
MH.

‘We observed that light fixtures in the main corridor are supported within an integrated ceiling
systein, which is over a path of egress. Maintenance and facility staft should verify that each
tixture is independently supported to the roof structure from opposite corners and add wire
supports as necessary. Lighting observed in the classroom areas do not appear to be supported by a
suspended ceiling grid.

CF-2 Tall Narrow Contents.
HR-not required; L5-H; PR-
MH.

The book shelves in the library are backed up to the walls of the library but it is unknown if these
shelving units are anchored to the backing walls. Maintenance and facility staff should verify that
the tops of the shelving units are braced or anchored to the nearest backing wall or provide
overlurning base restraint,

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

Not able to verify during site investigation. Further investigation should be performed. Bracing or
anchoring of equipment may be appropriate to mitigate seismic risk.

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

MNot able to verify during site investigation. Further investigation should be performed. Bracing or
anchoring of equipment may be appropriate to mitigate seismic risk.

ME-3 Tall Narrow Equipment.
HR-not required; L8-H; PR~
MH.

Not able to verify during site investigation. Further investigation should be performed. Brace tops
of equipment taller than 6 feel to nearest backing wall or provide overturning base restraint.
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Photos:

Figure 1-1. Main Building, Southwest Entrance

Figure 1-2. Main Building, West Wall
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Figure 1-3. Main Building, Classroom Interior
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Figure 1-4. Main Building, Hallway Interior
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Figure 1-5. Main Building, Library Interior
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Figure 1-6. Main Building, Covered Entrance
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Figure 1-8. North Exterior Wall with Stack Bond Masonry
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Marysville, Totem Middle School, Main Building

17-2 Collapse Prevention Basic Configuration Checklist

Building record drawings have been reviewed, when available, and a non-destructive field investigation has been performed
tor the subject building. Each of the required checklist items ave marked Compliant {C), Noncompliant (NC), Not
Applicable (N/A), or Unknown (U}. Iteins 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 evalvated.

Low Seismicity

Building Sysfen - General

EVALUATION ITEM EVALUATION STATEMENT C |NC|N/AL U COMMENT
The drawings detail a load
path from the roof
diaphragm to the plywood
sheathed pony walls to the
sifl plate nailer on top of the
CMUJ wall. However, this
ds 1o be furtl
The structure contains a complete, well-defined 1.lee s . o%e Tl 1er‘ )
, ) investigated and will require
load path, including structural elements and ; .
conneclions, that serves to transfer the inertial selective demolition of the
nnections, X , . ,
Load Path . . . X |exterior soffit finish to verify,
forces associated with the mass of all elements iFthe plvwood wall
of the building to the foundation. (Tier 2: Sec. p Y )
sheathing extends to the sill
5.4.1.1; Commentary: Sec. A.2.1.10} ) )
plate nailer and to verify the
plywood panel nailing.
Similfar investigation needed
in the interior corridor to
verify piywood sheathed
poity wall connection to the
interior corridor shear walls.
The clear distance befween thc? bfli}ding being The covered walkway
evaluated and any adjacent building is greater . .
. o attached to this structure is
. s than 0.25% of the height of the shorter building . . .
Adjacent Buildings |, L, ] . X immediately adjacent to the
in low seismicity, 0.5% in moderate seismicity,
C . . covered walkway attached to
and 1.5% in high seismicity. (Tier 2: Sec. .
the adjacent structure.
5.4.1.2; Commentary: Sec. A.2.1.2)
Interior mezzanine levels are braced The fan room over the
independently from the main structure or are corridor is detailed to be tied
Mezzanines anchored to the seismic-force-resisting elements | X in to the masonry corridor
of the main structure. (Tier 2; Sec. 5.4.1.3; walls and the main roof’
Commnientary: Sec. A.2.1.3) diaphragm on each side.
Building System - Building Cenfiguration
EVALUATION ITEM EVALUATION STATEMENT I C ] NC IN/A! u E COMMENT
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Weak Story

The sutn of the shear strengths of the seismic-
force-resisting systemn in any story in each
direction is not less than 80% of the strength in
the adjacent story above. (Tier 2: Sec. 5.4.2.1;
Commentary: Sec, A.2,2.2)

Since this is a one story
structure, this check does not

apply.

Soft Story

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

Since this is a one story
structure, this check does not
apply.

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. A2.2.4)

Vertical elements appear to
be continuous to the
foundation.

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)

The building is a one story
structure,

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)

The building is a one story
structure.

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. A2.2.7

Both the distribution of mass
and seismic-force-resisting
elements appear to be
reasonably symmetric in
both orthogonal directions.
Also the roof diaphragm is a
flexible wood roof
diaphragm with masonry
shear walls on ail four sides.
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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. Low to
maoderate liquefaction
potential is identified per
ICOS based on state
geologic mapping. Requires
further investigation by a
licensed geotechnical
engineer to determine
liguefaction 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. The structure
appears to be located on a
relatively flat site.

Surfuce Fault Rupture

Surface fault rapture 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 Scismicity)

Foundation Configuration

Foundation Elements

classified as Site Class A, B, or C. {Tier 2: Sec.
5.4.3.4; Commentary; Sec. A.6.2.2)

EVALUATION ITEM EVALUATION STATEMENT C | NC [N/A COMMENT
The ratio of the least horizontal dimension of the
seismic-force-resisting system at the foundation Aspect ratio (base/height) is
Overturning level to the building height (base/height) is X approximately 6. 0.65a =
greater than 0.68a. (Tier 2: Sec. 5.4.3.3; 0.41
Commentary: Sec. A.6.2.1)
i i t ist .

TiTe f(‘)undahon has ties ad.equa et to resis ' Al foundation elements are

. seismic forces where footings, piles, and piers ,

Ties Between . . continuous around the

are not restrained by beams, slabs, or soils X

perimeter of the structure
and are interconnecting.
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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). ltems marked Compliant indicate conditions that satisfy the performance objective,
whereas itemis marked Noncomphiant or Unknown indicate conditions that do not. Certain statements might not apply to the
building being evaluated.

Low and Moderate Seismicity

Seismic-Force-Resisting Systemn

EVALUATION ITEM EVALUATION STATEMENT C INCIN/A| U COMMENT

The number of lines of shear walls in each
principal direction is greater than or equal to 2.
(Tier 2: Sec. 5.5.1.1; Commentary: Sec.
A3211)

The shear stress in the reinforced masounry shear
walls, calculated using the Quick Check

Shear Stress Check | procedure of Section 4.4.3.3, is less than 70 X
lb/in.2 {0.48 MPa). (Tier 2: Sec. 5.5.3.1.1;
Commentary: Sec. A3.2.4.1)

Redundancy

The minimum of 0.0007 in
cither of the two directions
is not satisfied. Vertical

The total vertical and horizontai reinforeing steei reinforcing steel consists of
ratio in reinforced masonry walls is greater than #4 @ 48 inches, which
0.002 of the wall with the minimum of 0.0007 in produces a reinforcing ratio
Reinforcing Steel cit'her ot.' the two .directions; the -s.paciug of X f’f 0.0(?05?. Further '
reinforcing steel is tess than 48 in. (1220 mmy), investigation and a Tier 2
and all vertical bars extend to the top of the analysis should be
walls. (Tier 2 Sec. 5.5.3.1.3; Commentary: Sec. performed to deterinine if
A3.2.4.2) existing wall reinforcing has

sufficient strength to achieve
the desired performance

abjeclive.
Stiff Diaphragms
EVALUATION ITEM EVALUATION STATEMENT C INCIN/AI U COMMENT
Precast concrete diaphragm elements are
Toigst |l s sl :
Commentary: Sec. A.4.5.1)
Counections
EVALUATION ITEM EVALUATION STATEMENT | c |nciwa| u | COMMENT
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Wall Anchorage

Exterior conerete or masonry walls that are
dependent on the diaphragm for lateral support
are anchored for out-of-plane forces at each
diaphragm level with steel anchors, reinforcing
dowels, or straps that are developed into the
diaphragm. Connections have strength to resist
the connection force caleulated in the Quick
Check procedure of Section 4.4.3.7. (Tier 2: Sec.
5.7.1.1; Commentary: Sec. A.5.1.1)

Exterior and interior
masonry bearing walls were
not detailed to have
anchorage hardware to the
open-web roof joists to resist
out-of-plane loading. The
masonry walls at the end of
the building parallel o the
open-web joists are also not
anchored or braced to the
roof diaphragm,

Wood Ledgers

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

Roof stracture primarily
bears on 2x8 sill plates on
top of wall and does not
ledger off the side. However
along the masonry wall
between the library and
science lab, the lower roof
with open-web joists frames
into the side of the masonry
wall, that extends further up
for the higher library roof.
This condition is shown on
the existing drawings with a
3x ledger and anchor bolts
without wall anchor ties
directly attached to the
diaphragm,
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The drawings detail a load
path from the roof
diaphragm to plywood
sheathed 2x4 stud walls,
However the plywood panel
edge nailing and nailing to
the top and bottom plates is
not specified. Also there are
let in 2% joists for the
covered walkway at the
bottom of the pony wall
which may have interfered
with the plywood to sill
plate connection at the top of]
the CMU wall, This is likely
to be non-compliant and
needs to be further
investigated at the exterior
and interior masonry shear
walls to verify if the
plywood wall sheathing
extends to the sill plate
nailer and to verify the
plywood panel nailing. Note
this will require selective

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

demolition of the exterior
soffit finish to provide

viewing access.
Reinforced concrete topping slabs that
, interconnect the precast concrete diaphragm
Topping Slab to Walls
PP (f_ Frames elements are doweled for transfer of forces into X
the shear wall or frame ¢lements. (Tier 2: Sec.
5.7.2; Commentary: Sec. A.5.2.)
Wall reinforcement is doweled into the
Foundation Dowels | foundation. (Tier 2: Sec. 5.7.3.4; Commentary: X
Sec. A.5.3.5)
There is a positive connection using plates,
Girder-Column connection hardware, or straps between the X
Connection girder and the column suppornt. (Tier 2: Sec,

5.7.4.1; Commentary: Sec. A.5.4.1)

High Seismicity {Complete the Following Items in Additien €o the Items for Low and Moderate Seisnicity)

Stiff Diaphragms

EVALUATION ITEM EVALUATION STATEMENT C |NC|N/A| U COMMENT

Openings at Shear Diaphragm openings immediately adjacent to the
Walls shear walls are less than 25% of the wall length. X

(Tier 2: See. 5.6.1.3; Commentary: Sec. A4.1.4)
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Openings at Exterior

Diaphragm openings immediately adjacent to
exterior masonry shear walls are not greater than

considered. (Tier 2: Sec, 5.0.2; Commentary:
Sec. Ad.2.1)

Masonry Shear Walls | 8 ft (2.4 m) long. (Tier 2: Sec, 5.6.1.3; X
Commentary: Sec. A.4.1.6)
Flexible Diaphragms
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Continuous cross ties are not
present in {ongitudinal {east-
west) direction. Clear
There are continuous cross ties between Spanning ope.n-web Joist can
Cross Ties diaphragm chords. (Tier 2: Sec. 5.6.1.2; X S,ewe as colntmuous‘ ¢10s8
ties assuming exterior and
Commentary: Sec. A4.1.2) R k
interior corridor masonry
shear walls and continuous
bond beam at the top of the
wall serve as chords.
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. A4.1.4)
Diaphragm openings immediately adjacent to
Openings at Exterior |exterior masonry shear walls are not greater than X
Masonry Shear Walls 8 £t (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 ratios less than 2-to-1 in the direction being X

Spans

All wood diaphragms with spans greater than 24
ft (7.3 m) consist of wood structurat panels or
diagonal sheathing. (Tier 2: Sec. 5.6.2;
Commentary: Sec. A.4.2.2)

Diagonally Sheathed
and Unblocked
Diaphragms

All diagonally sheathed or unblocked wood
structural panel diaphragms have horizontal
spans less than 40 ft (12.2 m) and aspect ratios
less than or equal to 4 to-1. (Tier 2: Sec. 5.6.2;
Commentary: Sec. A.4.2.3)

This is likely compliant as
the existing drawings
indicate a blocked
diaphragm throughout,
however this should be
further investigated to
confirm. Diaphragm aspect
ratios are less than 2:1 but
there are a few transverse
diaphragms at the east and
west ends that are 74 ft and
84 fi respectively,

Other Diaphragms

Diaphragms do nol consist of a system ofher
than wood, metal deck, congcrete, or horizontal
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec.
AA4TD

Connections
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EVALUATION ITEM

EVALUATION STATEMENT

C |NC

N/A

COMMENT

Stiffness of Wali
Anchors

Anchors of concrete or masonry walls to wood
structural elements are instatled taut and are stiff
enough to limit the relative movement between
the wail and the diaphragm to no greater than /8
in. (3 mm) before engagement of the anchors.
(Tier 2: Sec. 5.7.1.2; Commentary: Sec. A.5.1.4)

N/A only because anchors to
the masonry walls have not
been detailed. See comments
for required wall anchorage
above.
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Marysville, Totem Middle School, Main Building
17-38 Nonstructural Checklist

Notes:

C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.

Performance Level: HR = Hazards Reduced, LS = Life Safety, and PR = Position Retention.
Level of Seismicity: L=

Life Safety Systems

Low, M = Moderate, and H = High

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

L.88-1 Fire Suppression
Piping. HR-not required;
LS-LMH; PR-LMH.

Fire suppression piping is anchored and braced
in accordance with NFPA-13. (Tier 2: See.
13.7.4; Commentary: Sec. A.7.13.1)

We did not see any fire
suppression systent during
our site visil and did not
sec any fire suppression
systems in the existing
drawings. School district
to verify if the building
contains a fire suppression
system. If the building
does have a fire
suppression systen, based
on age of the building, it is
likely that the seismic
bracing, coupling, and
sprinkler head clearances
of the fire suppression
piping does not comply
with carrent NFPA 13
requirements.

LSS-2 Flexible
Couplings. HR-not
required; LS-LMH; PR-
LMH.

Fire suppression piping has flexible couplings in
accordance with NFPA-13. (Tier 2: Sec. 13.7.4;
Commentary: Sec. A.7.13.2)

See comments above.

L38-3 Emergency
Power. HR-not required;
LS-LMH; PR-LMH,

Equipment used to power or control Life Safety
systems is anchored or braced. (Tier 2: Sec.
13.7.7, Commentary: Sec. A.7.12.1)

Use of emergency power
was not verified with
maintenance or facility
staff. Facility stafl should
verify if this is being used
to power or control Life
Safety systems, and if so,
further investigate to see if
this equipment is
adequately anchored or
braced.

L58-4 Stair and Smoke
Ducts. HR-not required;
LS-LMHB; PR-LMH,

Stair pressurization and smoke control ducts are
braced and have flexible connections at seismic
joints. (Tier 2: Sec. 13.7.6; Commentary: Sec.
AT.14.1)

Building is a one-story
structure.
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LSS-5 Sprinkler Ceiling
Clearance. HR-not
required; LS-MH; PR-
MH.

Penetrations through panelized ceilings for fire
suppression devices provide clearances in
accordance with NFPA-13, (Tier 2: Sec, 13.7.4;
Commentary: Sec. A.7.13.3)

See comments above.

1.85-6 Emergency
Lighting. HR-not

Emergency and egress lighting equipment is

Not required for life safety

) anchored or braced. {Tier 2: Sec. 13.7.9; X R
required; LS-not Commentary: Sec. 4.7.3.1) performance level,
required; PR-LMH ALY: S8C. A1
Hazardous Materials
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT

HM-{ Hazardous
Material Equipment. HR-~
LMI; LS-LMH; PR-
LMH.

Equipment mounted on vibration isolators and
containing hazardous material is equipped with
restraints or snubbers. (Tier 2: Sec. 13.7.1;
Commentary: Sec. A.7.12.2)

It is unknown if equipment
is mounted on vibration
isolators. Maintenance and
facility staff should verity
presence of hazardous
materials to mitigate
seismic risk.

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

LMH.

Breakable containers that hold hazardous
material, including gas cylinders, are restrained
by latched doors, shelf lips, wires, or other
methods. (Tier 2: Sec. 13.8.3; Commentary:
Sec. ALISD

Unknown whether the
building has hazardous
materials. Maintenance
and facility staff should
verify presence of
hazardous materials to
mitigate seismic risk.
Restraining breakable
containers that hold
hazardous material by
latched doors, shelf lips,
wires, or other methods
may be appropriate to
mitigate seismic risk.

HM-3 Hazardous
Material Distribution.
HR-MH; LL5-MH; PR-

MH,

Piping or ductwork conveying hazardous
materials is braced or otherwise protected from
damage that would allow hazardous material
release. {Tier 2: Sec. 13.7.3, 13.7.5;
Commentary: Sec. A.7.13.4)

Unknown whether the
building has hazardous
materials. Maintenance
and facility staff should
verify presence of
hazardous materials and
natural gas to mitigate
seismic risk. If so, verify
mechanical and gas piping
is seismically braced and
anchored to mitigate
seismic risk.
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HM-4 Shutoff Valves.
HR-MH; LS-MH; PR-
MH.

Piping containing hazardous material, including
natural gas, has shutoff valves or other devices
to limit spills or leaks. (Tier 2: See. 13.7.3,
13.7.5; Commentary: Sec. A.7.13.3)

1t is unknown if the
structure contains naural
gas or other hazardous
materials. Maintenance
and facility staff should
verify presence of
hazardous materials and
natural gas and if so, verify
automatic shutoff valves
are provided to mitigate
seismic risk.

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

Hazardous material ductwork and piping,
including natural gas piping, have flexible
couplings. {Tier 2: Sec. 13.7.3, 13.7.5;
Commentary: Sec, A.7.15.4)

Unknown whether the
building has hazardous
materials. Maintenance
and facility staff should
verily presence of
hazardous materials and
natural gas to mitigate
seismic risk. If occurs,
verify mechanical and gas
piping has flexible
couplings.

HM-6 Piping or Ducts
Crossing Seismic Joints.

Piping or ductwork carrying hazardous material
that either crosses seismic joints or isolation
planes or is connected to independent structures

The building does not
appear to contain seismic

MH,

wood frame buildings, 0.02; in other buildings,
0.005. (Tier 2: Sec. 13.6.2; Commentary: Sec.
AL

t 1i - ott tails t d X L .
HR-MH; LS-MH; PR- as COUP, ngs -01 (_) le-r details to accon“fimo ate joints, isolation planes, or
the relative seismic displacements. (Tier 2: Sec. .
MH. independent structures.
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 Based on our review of the
P-1 Unreintforced partitions are braced at a spacing of at most [0 fi existing drawings and site
Masonry. HR-LMH; LS-((3.0 m) in Low or Moderate Seismicity, or at X visit, this building did not
LMH; PR-LMH, most 6 ft (1.8 m) in High Seismicity. {Tier 2: appear to have URM or
Sec. 13.6.2; Commentary: Sec. A.7.1.1) HCT partitions.
. Based revi £ 1l
P-2 Heavy Partitions | The tops of masonry or hollow-clay tile alse. on o t eview o _t ¢
- . existing drawings and site
Supported by Ceilings. |partitions are not lateratly supported by an x visit. this building did not
HR-LMH; LS-LMH; PR-| integrated ceiling system. (Tier 2: Sec, 13.6.2; ’ &
appear to have URM or
LMH. Conunentary: Sec. A.7.2.1) ..
HCT partitions.
. . o . Based on our review of the
Rigid cementitious partitions are detailed to L . .
accommodate the following drift ratios: in steel existing drawings and site
P-3 Drift. HR-not ) visil, this building did not
) moment frame, concrete moment frame, and .
required; LS-MH; PR- X appear to have rigid

cementitious partitions
such as lath and plaster or
stucco.
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P-4 Light Partitions
Suppoited by Cetlings.
HR-not required; LS-not
required; PR-MH.

The tops of gypsum board partitions are not
laterally supported by an integrated ceiling
system. (Tier 2: Sec. 13.6.2; Commentary: Sec.
A72.1)

Although this is not
required to be evaluated
for the life safety
performance level, it is
recommended that light-
frame partition walls along
paths of egress
(exiting/egress corridor
walls) should be
investigated and checked
for proper seismic bracing
at the top of the walls to
mitigate the risk of
toppling and becoming
obstructions in the paths of]
egress.

P-5 Structural
Separations, HR-not

Partitions that cross structural separations have

Not required for life safety

PR-LMH.

12 fi2 (1.1 m2) of area. {Tier 2: Sec. 13.6.4;
Commentary: Sec. A.7.2.3)

. seismic or control joints. (Tier 2: Sec. 13.6.2; X
required; L.S-not performance level.
. Commentary: Sec. A.7.1.3)
required; PR-MH.
Tinghieh fr T
P-6 Tops. HR-not Tile‘tf)ps of ceiling-high lf-nned or panclized . o \
required: 1S-not partitions have lateral bracing to the structuce at X Not required for life safety
4 L a spacing equal to or less than 6 ft (1.8 m). (Tier performance level.
required; PR-MH.
2: Sec. 13.6.2; Commentary: Sec, A.7.1.4)
Ceilings
EVALUATION ITEM EVALUATION STATEMENT NCIN/A COMMENT
" as ' revi f 1
Suspended lath and plaster ceilings have Bq.se.d of Oul FEvIew © _l '
C-1 Suspended Iath and . .. existing drawings and site
attachmenis that resist seismic forces for every L ,
Plaster. HR-H; LS-MH; X visit, this building did not

appear to have suspended
lath and plaster ceilings
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C-2 Suspended Gypsum
Board. HR-not required;
LS-MH; PR-LMH,

Suspended gypswum board ceilings have
altachments that resist seismic forces for every
12 f12 (1.1 m2) of avea. {Tier 2: Sec. 13.6.4;
Conmunentary: Sec. A.7.2.3)

Based on our review of the
existing drawings and site
visit, GWB ceilings occur
in the restrooms and the
utifity rooms. Based on the
age of the building it is
likely that large areas of
GWB ceilings are
noncompliant if they are
not directly attached to the
roof structure. Most
ceilings on the interior of
the building appear to be
acoustic tile ceilings.
Further investigation
should be performed for
the GWB ceiling
construction in the
restrooms or other
occupied areas with large
GWB ceiling areas,
especially over paths of
egress, Supplemental
bracing or reconstruction
of tiese GWB areas may
e appropriate to mitigate
seismic risk.

C-3 Integrated Ceilings.
HR-not required; LS-not
required; PR-MH.

Integrated suspended ceilings with continuous
areas greater than 144 ft2 (13.4 m2) and ceilings
of smaller areas that are not surrounded by
restraining pattitions are laterally restrained at a
spacing no greater than 12 ft (3.6 m) with
members attached to the structure above. Each
restraint location has a minimum of four
diagonal wires and compression struts, or
diagonal members capable of resisting
compression. {Tier 2: Sec. 13.6.4; Commentary:
Sec. A7.2.2)

Although this is not
required to be evaluated
for the life safety
performance level, it is
recommended that
integrated suspended
ceiling systems above
paths of egress
{exiting/egress corridors)
should be investigated and
checked for proper seismic
bracing and edge clearance
detailing to mitigate the
risk of becoming fallen
obstructions in the paths of
eRress.

C-4 Edge Clearance. HR-
not required; LS-not
required; PR-MH,

The free edges of integrated suspended ceilings
with continuous areas greater than 144 ft2 (13.4
m2) have clearances from the enclosing walt or
partition of at least the following: in Moderate
Seismicity, 1/2 in. (13 nm); in High Seismicity,
3/4 in. {19 nmm). (Tier 2: Sec. 13.6.4;

Commentary: Sec. A.7.2.4)

Not required for life safety
performance level.
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C-5 Continuity Across
Structure Joints. HR-not

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

Not required for life safety

required; PR-H,

Commentary: Sec. A.7.3.4)

required; LS-not structures. {Tier 2: Sec. 13.6.4; Commentary: X performance level.
required; PR-MH, Sec. A.7.2.5)
The free edges of integrated suspended ceilings
C-6 Edge .Suppori. HR- | with continuous areas greater than 144 fi2 {13.4 Not required for life safety
not required; L.S-not | m2) are suppotied by closure angles or channels X
requiced; PR-H. not less than 2 in. (51 mm) wide. (Tier 2: Sec. performance level.
13.6.4 ; Commentary: Sec. A,7.2.6)
Acoustical tile or lay-in panel ceilings have
C-7 Seismic Joints. HR- seissl‘ﬁc sepamti‘on joi.nls suc-h- tha.l each ' .
ol required; LS-not continuous portion of the ceiling is no more thar X Not required for life safety
. 2,500 ft2 (232.3 m2) and has a ratio of long-to- performance level.
required; PR-H. . . .
short dimension no more than 4-to-1. (Tier 2:
Sec. 13.6.4; Commentary: Sec. A.7.2.7)
Light Fixtures
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
We observed that light
fixtures in the main
corridor are supported
within an integrated ceiling|
system, which is over a
Light fixtures that weigh more per square foot path of egress.
LF-1 Independent fhan the ceiling they [?ezletf‘z‘lte are suppfn*ted Maﬁxtenance an.d facility
Support. HR-not independent Of? tl.ne grid ceiling s.uspensmn staff should \-renfy that
required; LS-MI; PR- system bya mmu.uum of two wires af <'3ach fixture is
MEL diagonally opposite corners of each fixture. independently supported to
{Tier 2; Sec, 13.6.4, 13.7.9; Commentary: Sec. the roof structure from
A7.3.2) opposite corners and add
Wire supports as necessary.
Lighting observed in the
classroom areas do not
appear to be supporied by
a suspended ceiling grid.
Light fixtures on pendant supporis are altached
at a spacing equal to or less than 6 fi. Unbraced
suspended fixtures are free to ailow a 360-
degree range of motion at an angle not less than
45 degrees from horizontal without contacting
LF-2 Penda;-at Supports. jadjacent components. Aliernatively, if rigidly Not required for life safety
HR-not required; LS-not {supported and/or braced, they are free to move X
\ . ) performance level.
required; PR-H. with the structure to which they are attached
without damaging adjoining components.
Additionally, the connection to the structure is
capable of accommodaiing 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 Not required for life safety
not required; LS-not | safety devices. (Tier 2: Sec. 13.7.9; X

performance level.
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Cladding and Glazing

HR-MH; L5-MH; PR-
MH.

the following: for Life Safety in Moderate
Seismicity, 6 ft (1.8 m); for Life Safety in High
Seismicity and for Position Retention in any
seismicity, 4 fi (1.2 m) (Tier 2: Sec. 13.6.1;
Commentary: Sec. A.7.4.1)

EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Cladding components weighing more than 10
1b/ft2 (0.48 kN/m2) are mechanically anchored
h i { to or less th o
CG-1 Cladding Anchors. to fhe structure at a spacing equal to or less than The building does not

appear to have any
cladding components.

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

For steel or concrete moment-frame buildings,
panel connections are detailed to accommodate
a story drift ratio by the use of rods altached to
framing wiih 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.74.3)

The building does not
appear to have any
cladding components.

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

For multi-story paneis attached at more than one
floor fevel, panel connections are detailed to
accommodate a story drifi 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 Seismicily, 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; Commertary: Sec. A.7.4.4)

The building does not
appear to have any
cladding components.

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

Threaded vods for panel connections detailed to
accommodate drifl 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
Teight 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)

The building does not
appear to have any
cladding components,

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.
A74.5)

The building does not
appear to have any
cladding components.
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CG-6 Bearing

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

The buiiding does not

LMH; L.S-LMH; PR-
LMH.

A77.2)

Connections, FIR-MIH; R . X cartol
LS-MH: PR-MI cladding panel. (Tier 2; Sec. 13.6.1.4; 2?;;;} Oc:i:ie(?:ans
’ © | Commentary: Sec. A.7.4.6) & comp '
Wher rete claddi nponents use
. here conclle e cladding C(TI. ponents us The building does ot
CG-7 Inserts. HR-MH; |inserts, the inserts have positive anchorage or
; . , X appear to have any
LS-MH; PR-MH. are anchored to reinforcing steel. (Tier 2: Sec. claddine components
13.6.1.4; Commentary: Sec, A.7.4.7) & COmponen’s.
Overhead glazing panes of
the Main Building appear
to be less than 16 sf.
. - . H rer, bas }
Glazing panes of any size in curtain walls and ower el_ b,aged,ofl l?e age
.o C . of the building, it is likely
individual interior or exterior panes more than that the slazine on (l
CG-8 Overhead Glazing. | 16 ft2 (1.5 m2) in area are laminated annealed 1.3 4 ¢ 8 .zuig 0_[ :e dor
HR-not required; LS- |or laminated heat-strengthened glass and are X it -ows are an} m_ﬂ ccof
. i detailed to remain in the
MH; PR-MH. detailed to remain in the frame when cracked. f Glazing film i
(Tier 2: Sec. 13.6.1.5; Commentary: Sec. rame. Sriazing 1 15
recommended on overhead
ATA4R) .
glazing panes to reduce
risk of glass shards
becoming an overhead
falling hazard.
Masonry Veneer
EVALUATION ITEM EVALUATION STATEMENT NC [N/A COMMENT
Masonty veneer is connected to the backup with
corrosion-resistant ties. There is a minimum of The west, north, and south
one tie for every 2-2/3 12 {0.25 m2), and the walls of the 1962 library
M-1 Ties. HR-not ties have spacing no greater than the following: are masonry cavity walls
required; LS-LMH; PR- | for Life Safety in Low or Moderate Seismicity, X with a 4" CMU veneer
LMH. 36 in, (914 mm); for Life Safety in High {outer cavity) with no out -
Seismicity and for Position Retention in any of-plane anchor ties
seistuicity, 24 in. (610 mmy). (Tier 2: Sec. specified,
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 This is a single-story
not required; LS-LMH; . X g
floor. (Tier 2: Sec. 13.6.1.2; Commentary: Sec, building.
PR-LMH.
A1.5.2)
M-3 Weakened Planes., Mz‘isom—y veneer is anchored to the backup Veneer (‘mt -of-plane
. adjacent to weakened planes, such as at the anchor ties are not
HR-not required; LS- Jocati f fashing, (Tier 2: Sec. 13.6.1.2; X fied in the existi
LMH; PR-LMH. ocations of fashing. (Tier 2: Sec. 13.6.1.2; spcc:- ied in the existing
Commentary: Sec. A.7.5.3) drawings.
M-4 Unreinforced . ' . The 8 inch masonry
There is no unreinforced masonry backup. (Tier backup wall does not have
Masonry Backup. HR- ) . .
2: Sec. 13.6.1.1, 13.6.1.2; Commentary: Sec. X verlical reinforcing to span

from the ground to the roof]
diaphragm.
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For veneer with coldformed steel stud backup,

M-5 Stud Tracks. HR-not| stud tracks are fastened to the structure at a

There is no coldformed

evaluation statement item does not apply fo
parapets or cornices covered by other evaluation
statements. (Tier 2: Sec. 13.6.6; Commentary:

Sec. A.7.8.4)

required; LS-MH,; PR~ |spacing equai to or less than 24 in. (610 mm} on X
steel stud backup.
MH. center. (Tier 2: Sec. 13.6.1.1, 13.6.1.2; t
Commentary: Sec. A.7.6.}
For veneer with concrete block or masonry The §" masonry backup
M-6 Anchorage. HR-not | backup, the backup is positively anchored to the wal! does not have out-of-
required; LS-MH; PR- |structure at a horizontal spacing equal to or less X plane connections to the
MH. than 4 fi along the floors and roof. (Tier 2: Sec. roof diaphragm on either
13.6.1.1, 13.6.1.2; Commentary: Sec. A.7.7.0) side of the wall.
M-7 Weep Holes. HR-not; In vencer anchored to stud walls, the veneer has , .
. - . . Not required for life safety
required; LS-not functioning weep holes and base flashing. (Tier X
. performance level.
required; PR-MH. 2: Sec. 13.6.1.2; Commentary: Sec. A.7.5.6)

M-8 Openings. HR-not For veneer with colfi-forlllcd-steel stud b.ackup, ‘ N
required: LS-not steel studs franme window and door openings. X Not required for life safety
required; LS-1 .

4 . (Tier 2: Sec. 13.6.1.1, 13.6.1.2; Commentary: performance level.
required; PR-MH.
Sec. A7.6.2)
Parapets, Cornices, Ornamentation, and Appendages
EVALUATION ITEM EVALUATION STATEMENT NCIN/A COMMENT
Laterally unsupported unreinforced masonry
parapets or cornices have height-tothickness

PCOA-1 URM Parapels | ratios no greater than the following: for Life ,

. . . N No unreinforced masonry

or Cornices. HR-LMH; | Safety in Low or Moderate Seismicity, 2.5; for X .

. —_— . . parapets or cornices.
LS-LMH; PR-LMH. jLife Safety in High Seismicity and for Position
Retention in any seismicity, L.5. (Tier 2: Sec.
13.6.5; Commentary: Sec, A.7.8.1)
Canopies at building exits are anchored to the
structure at a spacing no greater than the There are no canopies. The
PCOA-2 Canopies. HR- | following: for Life Safety in Low or Moderate covered walkway is
not required; LS-LMH; | Seismicity, 10 ft (3.0 m); for Life Safety in High X constructed with tapered
PR-LMH. Seismicity and for Position Retention in any 2x (@ 16" oc attached to
seismicity, 6 ft (1.8 m). (Tier 2: Sec. 13.6.6; the exterior wall.
Commentary: Sec. A.7.8.2)
PCOA3 Concrete C(l)-ncrete ptaragets \2\&5&: hcight-t:—ll:ickncss - e
ralios greater than 2.5 have vertic £re are no CONGI
Parapets, HR-H; LS-MH;| . 0> 8 , 4 X
reinforcement, (Tier 2: Sec. 13.6.5; parapets.
PR-LMH.
Commentary: Sec. A.7.8.3)
Cornices, parapets, signs, and other
ornamentation or appendages that extend above
the higl i ' he structur
e ug']est peint of anchorage to the .stluc we There daes not appear to
or cantilever from components are reinforced )
PCOA-4 Appendages. and anchored to the structural syst . be any cornices, parapets,
HR-MH; LS-MH; PR- | c‘; oo less 62’5 f';‘ N aTh, X signs and other
LMH. SpacHlg 6qua’ 10 or Tess thar (1.8 m). This ornamentation or

appendages.

Marysville, Totem Middle Schood, Main Building ASCE 41 Tier 1 Summary
Washington State School Seismic Safety Assessments Project 3 of36

June 2019

ReidMiddicton




Masonry Chimneys

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

MC-1 URM Chimneys.
HR-LMH; LS-LMH; PR-
LMH.

Unreinforced masonry chimneys extend above

the roof surface no more than the following: for

Life Safety in Low or Moderate Seismicity, 3
times the ieast dimension of the chimney; for
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)

No unreinforced masonry
chimney in the building.

MC-2 Anchorage. HR-
LMH; LS-LMH; PR-
L.MH.

Masonry chimneys are anchored at each floor
level, at the topmost ceiling level, and at the
roof, (Tier 2: Sec. 13.6.7, Commeniary: Sec.
A79.2)

No unreinforced masonry
chimney in the building.

Stairs

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

§-1 Stair Enclosures.
HR-not required,; LS-
LMH; PR-LMH.

Hollow-clay tile or unreinforced masonry walls
around stair enclosures are restrained out of
plane and have height-to-thickness ratios not
greater than the following: for Life Safety in
Low or Moderate Seismicity, 15-to-1; for Life
Safety in High Seismicity and for Position
Retention in any seismicity, [2-to-1. {Tier 2:
Sec. 13.6.2, 13.6.8; Commentary: Sec.
AT.10.1)

This is a one-story
building without a stair
enclosure.

S-2 Stair Delails. HR-not
required; LS-LMH; PR-
LMH.

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
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.
A7.10.2)

This is a one-story
building without stairs,

Contents and Furnishings

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

CF-1 Industrial Storage
Racks. HR-LMH; 1.5-
MH; PR-MH.

Industrial storage racks or pallet racks more
than 2 ft high meet the requirements of
ANSERMI MH 16.1 as modified by ASCE 7,
Chapter 15. (Tier 2: Sec. 13.8.1; Commentary:
Sec. AT.LL1)

We did not see industrial
storage racks in our site
visit.
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CF-2 Tall Narrow
Contents. HR-not
required; LS-H; PR-MH.

Contents more than 6 ft (1.8 m) high with a
height-to-depth or height-to-width ratio greater
than 3-to-1 are anchored fo the structure or to
each other. (Tier 2: Sec. 13.8.2; Conunentary:
Sec. A.7.11.2)

The book shelves in the
library are backed up to
the walls of the library but
it is unknown if these
shelving units are anchored
to the backing walls.
Maintenance and facility
statf should verify that the
tops of the shelving units
are braced or anchored to
the nearest backing wall or
provide overturning base
restraint,

CF.3 Fall-Prone
Contents. HR-not
required; LS-H; PR-H.

Equipment, stored items, or other contents
weighing more than 20 b (9.1 kg) whose center
of mass is more than 4 ft (1.2 m) above the
adjacent floor level are braced or otherwise
trestrained. (Tier 2: Sec. 13.8.2; Comumentary:
Sec. A.7.11.3)

We did not see
freestanding tall natrow
contents however,
maintenance and facility
staff should verify that
heavy items on upper
shelves are restrained by
netting or cabling to avoid
becoming falling hazards.

CF-4 Access Floors, HR-
not required; 1.S-not
required; PR-MH.

Access floors more than 9 in. (229 mm) high are
braced. (Tier 2: Sec. 13.6.10; Commentary: Sec.
AT114)

Not required for life safety
performance level.

CF-5 Equipment on
Access Floors. HR-not
required; LS-not
required; PR-MH.

Equipment and other contents supported by
access floor systems are anchored or braced to
the structure independent of the access floor.
(Tier 2: Sec. 13.7.7 13.6.10; Commentary: Sec.
AT1LS5)

Not required for life safety
performance level.

CF-6 Suspended
Contents. HR-not
required; LS-not
required; PR-H.

Items suspended without lateral bracing are fiee
to swing from or move with the structure from
which they are suspended without damaging
themselves or adioining components. {(Tier 2:
Sec. 13.8.2; Commentary: Sec. A.7.11.6}

Not required for life safety
performance level.

Mechanical and Electrical Equipment

EVALUATION ITEM

EVALUATION STATEMENT

NC

N/A

COMMENT

ME-{ Fall-Prone
Equipment. HR-not
reguired; LS-H; PR-H.

Equipment weighing more than 20 1b (9.1 kg)
whose center of mass is more than 4 fi (1.2 m)
above the adjacent floor level, and which is not
in-line equipment, is braced. (Tier 2: Sec. 13.7.1
13.7.7; Commentary: Sec. A.7.12.4)

Not able to verify during
site investigation. Further
investigation should be
performed. Bracing or
anchoring of equipment
may be appropriate to
mitigate seismic risk.
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ME-2 In-Line
Equipment. HR-not
required; LS-H; PR-H.

Equipment installed in line with a duct or piping
system, with an operating weight more than 75
ib (34.0 kg), is supporied and laterally braced
independent of the duct or piping system. (Tier
2: Sec. 13.7.1; Commentary: Sec. A.7.12.5)

Not able to verify during
site investigation. Further
investigation should be
performed. Bracing or
anchoring of equipment
may be appropriate to
mitigate seismic risk.

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

Equipment more than 6 ft (1.8 m) high with a
height-to-depth or height-to-width ratio greater
than 3-to-1 is anchored to the floor slab or
adjacent structural walls. (Tier 2: Sec. 13.7.1
13.7.7; Commentary: Sec. A.7.12.6)

Not able to verify during
site investigation. Further
investigation should be
performed. Brace tops of
equipment taller than 6
feet to nearest backing
wall or provide
overlurning base restraint.

ME-4 Mechanical Doors.

Mechanically operated doors are detaifed to

Not required for life safety

required; PR-H.

A7.13.2)

HR-not required; L3-not | operate at a story drift ratio of 0.0}, (Tier 2: X
) performance level.
required; PR-MH. Sec. 13.6.9; Commentary: Sec. A.7.12.7}
ME-5 Suspended Equipmen.t suspended witlloul- lateral bracing is
. free to swing from or move with the structure . i
Equipment. HR-not 1| s ; ) Not required for life safety
. from which it is suspended without damaging X
required; LS-not ) L. . performance level,
. itself or adjoining components. (Tier 2: Sec.
required; PR-H.
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 . _— .
. . . . . ) Not required tor Life safety
HR-not required; LS-not |and with vertical restraints to resist overturning. X erformance level
. . rformance level.
required; PR-H. (Tier 2: Sec. 13.7.1; Commentary: Sec. P
A7.129)
ME-7 Heavy Equipment. Floc‘n' supporte.d o‘r platform-supported ' o
HR-nof required: LS-not equipment weighing more than 400 1b (181.4 X Not required for life safety
. 4 ’ kg) is anchored to the structure. (Tier 2: Sec. performance level.
required; PR-H.
13.7.1, 13.7.7; Commentary: Sec. A.7.12.10}
ME-8 Electrical . . .
) cetned Electrical equipment is laterally braced to the , .
Equipment. HR-not , Not required for life safety
) structure, (Tier 2: Sec. 13.7.7; Commentary: X
required; LS-not performance level.
. Sec. A7.12.1D)
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 lo relative seismic X Not required for life safety
required; LS-not displacement has flexible couplings or performance level.
required; PR-H, connections. {Tier 2: Sec. 13.7.8; Commentary:
Sec. A7.12.12)
Piping
EVALUATION ITEM EVALUATION STATEMENT NC IN/A COMMENT
PP-1 Flexible Couplings.|Fluid and gas piping has flexible couplings. . .
Not r red for life safet
HR-not required; LS-not | (Tier 2: Sec. 13.7.3, 13.7.5; Commentary: Sec. X O reduirec far e satety

performance level.
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Fluid and T -
PP-2 Fluid and Gas uid and gas pi{)mg is ‘anchored and E).laced to . .
Pininge. HR-not required: the structure to limit spills or leaks. (Tier 2: % Not required for life safety
Lg ni‘t reauired: gR i 1Sec. 13.7.3, 13.7.5; Commentary: Sec. performance level,
ST 1 A 7.13.4)

PP.3 C-Clamps. HR-tot One-side.d C-clamps fhatlsupport piping laf'ger . .
required: LS-not than 2.5 in. (64 nun} in diameter are restrained. % Not required for life safety
required" PR.H (Tier 2: Sec. 13.7.3, 13.7.5; Commentary: Sec. performance level.

R VS AR
PP-4 Piping Crossing Piping thalt crosses seismi.c joints or isolation
T planes or is connected to independent structures , .
Seismic Joints. HR-not ) ) Not required for life safety
. has couplings or other details to accommodate X
required; LS-not . L . performance level.
, the relative scismic displacements, {Tier 2; Sec,
required; PR-H,
13.7.3, 13.7.5; Commentary: Sec. A.7.13.6)
Ducts
EVALUATION ITEM EVALUATION STATEMENT NC |N/A COMMENT
Rectangnlar ductwork farger than 6 fi2 (.56
m2) in cross-sectional area and round ducts
D-1 Duct Bracing. HR- targer than 28 in.‘('fl l mm).in diameter are ‘ .
Hot reauired: LS-iot braced. The maximum spacing of transverse % Not required for life safety
eaquired: LS-
re l?ire d& i,’R u bracing does not exceed 30 ft (9.2 m). The performance level.
a ’ ’ maximum spacing of longitudinal bracing does
not exceed 60 f1 (18.3 m). (Tier 2: Sec. 13.7.6;
Commentary: Sec. A.7.14.2)
D-2 Duct ?upport. HR- {Ducts 'are n}]t supported by piping or electrical Not required for fife safety
not required; L.S-not  |conduit. (Tier 2: Sec. 13.7.6; Commentary: Sec, X
. performance level.
required; PR-L. AT.143)
Ducts that cross seismic joints or isolation
D-3 Duets Crossing | planes or are connected to independent
Seismic Joints. HR-not |structures have couplings or ather details to x Not required for life safety
required; LS-not accommodate the relative seismic performance level.
required; PR-H. displacements. (Tier 2: Sec. 13.7.6;
Conunertary: 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. The building does not
HR-not required; LS-H; | (Tier 2: Sec. 13.7.11; Commentary: Sec. X appear to have any
PR-H. A7.16.1) elevators.
EL-2 Retainer Plate. HR-} A retainer plate is present at the lop and bottom The building does not
not required; LS-H; PR- ] of hoth car and counterweight. (Tier 2: Sec. X appear to have any
H. 13.7.11; Commentary: Sec. A.7.16.2) elevators.
EL-3 Elevator Equipment, piping, and other components that
Equipment. HR-not | are part of the elevator system are anchored. X Not required for life safety
required; LS-not (Tier 2: Sec. 13.7.11; Commentary: Sec. performance level.
required; PR-H, A7.16.3)
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EL-4 Seismic Switch,
HR-not required; L.S-not
required; PR-H.

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

Not required for [ife safety
performance level.

EL-5 Shatt 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)

Not required for life safety
performance kevel.

EL-6 Counterweight
Rails. HR-nof 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)

Not required for life satety
performance tevel.

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)

Not required for life safety
performance level,

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

Spreader brackets are not used to resist seismic
forces. (Tier 2: See. 13.7.11; Commentary: Sec.
A7.16.8)

Not required for life safety
performance level.

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

The building has a go-slow elevator syslem.
(Tier 2; Sec. 13.7.11; Commentary: Sec.
A7.16.9)

Not required for life safety
performance level,
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Appendix B: Concept-Level Seismic Upgrade Figures
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Appendix C: Opinion of Probable Construction Costs

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building Reid Middieten

Marysvilte School District - Totem Middle School
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PD‘ PRDDlMS Wa State School Seismic Safety

Name: Assessment
Second Name: Totem Middle School
Location: State of Washington
520 Kirkland Way, Suite 301 Design Phase: ROM Cost Estimates
Kirkland, WA 98033 Date of Estimate: April 27, 2019
tel: (425) 828-0500 Date of Revision:
fax: (425) 828-0700 Month of Cost Basis: 1Q, 2019

www.prodims.com

Totem Middle School

Master Estimate Summary

Total Estimated

Project Name Construction Cost

Totem Middle School Structural Costs . $1,078,446
Totem Middle School ~~ Non-StructuralCosts |~ $733122
TOTAL ESTIMATED CONSTRUCTION COST $1,811,568

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 compelitive public bid with at least 3 bona fide submitted and unrescinded general contractor bids.
Eslimate is based on a compelitive 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) coniracts 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 incorreclly restate the project construction cost.
Construction reserve contingency for change orders is nol 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



9j0z abed

UOI}ONIISUO JO }S07) J03lId

sajewilsy 109 NOY 10} suoneslijeny pue suondwnssy 10} Alewwing 13)Sey 9y} 99s asea|d

€5°€L  $| 899°LL9°L $ <—=JINVIIVA 1LS0D NOILONAJLSNOD d3LVIILST TVLOL %05+
Zzee  $|95.°298 $ <«—— JONVIIVA LSOO NOILONYLSNOOD A3 LVINILSE TVLOL %02
2067 $|9VP'8L0'L ¢ -1S02 NOILONYLSNOD AALVINILST TVLOL
ubs/¢ 1503 1234Ip 3y} WoJ) paldnjnw jou a.e A3y ~{EJ0JGNS YOEA W) paldijn aie sdnyJep
%00°LE 1502 19841 ay) o) paiddy sdmyiep 210
9rF'8L0') $ - $ %00 xe| sajes eyes uciBuiysep
9rP'8L0'L $ - $ %0°0 Siejjog 6102 D} Ul SISOQ-pepniou] JoN Uoje|eass
9rF'8L0'L $ 76E'6Y $ %0'9 Woid
150'620'L $ A AR $ %0'S PEIYIIAQ 33O IWoH
699'/86 3 ¥Ze'28 $ %00} SUORIPUOD [RITUID
596'506 $ ¥2ZE'z8 $ %0°0L Aouabupuog adoog

leroiang Buuuny wnowy [e101gNS SNojAld Jo abejuaiag

wrz'ees

$ mojag |Ie}aqg Ijewnsy Ay} wold 31509 03.1q [ejoiqns

2]eWST }S07) UOKINIISUOD

000'ZZ sealy [0l

0002z easy Gujping

[00Y9S S[PPIA WSO L

GLOZ ‘DI ‘BLOZ ‘D 19/508 1507 JO tuon
uojoADy Jo o8
610z *2Z fdy PSS JO oieg

waIeWITE 150 WOY ‘98eyd uBseg

VM ‘olasKiny UO(12207

[00425 AIPPIA Wwaje), AWEN PUODDS

S350 [BdNJoniig

ybs

ETING

Wowssessy Aojug OWEN
JWS}eg [904IS LIS B

TS AR
0D0L0-BZ8-G2 X0J COGO-BIA-GTy 1UOYd

EE0BE WM PUEIY

TOE 03NS ‘Arm PURIHY DZS

swidoss|Clel



gjog abzg

L8vT $ 05PSE $i¥ S §2'906'S2 $1asok § | 62'399'LE 5| e6ZL $ 93 0Sv'z BMS pue
uongnsu peg Bupnu Aepn Yoedt
20 gp D Sioyauy IPISOY [[ESU| pue
poomdld /L 3 00 .91 8 sprig
B8N YO 21X.8 M lIEM Atuosen
paascjuaiun Bunsixg yoeqbuons

“

0662019

wWSAS [fBAL JOUNXY
NS0l 109X

ybs 000'zE WeIsAG Joox 18 Bupipog
aBpz/Buieays poomild PRy

©“

0098428 $9LE § opo'esg'y $:120 § oogee'iz L A £ 0058408 $i182

Or'ZE0's § 10999 $ ovrels §i 098¢ $ 09'985'¢ $;02'95¢ g | 0TES6'Y §;09ese 3 yoea v SRRS0Y PUE JOB WM J0UAUY 117

0FLLT'S $1oviel $ ot'ies $ioviy S 09'6v9E §08'1EE $ 1 0T'0v9's $: 0795 3 YaEe L 1108 Joysuy i deas
VO 91 pue joyouy 11 V/EUpISIE Sxp

jrrageiei opera $ 027155 § 0TSErL §;021e $ oreviol §]oreLe $ 1098l 3i09gE 3 ydeE gy OB JOUIY LM 9L xpxg Sibuy

8.'288'v¢ $ 1927959 3 9LviEi ¢iazie S s'ezg'cl $ 28092 $ | vSBR0'EL $ | 817082 3 L2eE g5 USHEIUIBA [3UB pocmAld pue Jjog
: souauy Lgm did yoR/BuNIcIg §5Z

09'Le8've $ | 0Z'488 $ 09128° $|ozie § 0TL08'El g 0¥09e § | 08'850'6) §i09°68¢ 3 yres gg ucEdyLIeA [Buked POsMAl] pue Jjog
J0uouY W diD YOR/BUPIIoIE BXZ

00'L60'EL g | 00’689 $ 00'pe g | 00'6E $ 00'/8l's $o0eLe §|00€HL §; 0048 3 Lyoses gl JonedlsA
@utd peomdld pue Hog Joyouy

i deng vo gL/bupoolg gxy
08 bOY'ET $ | 08805 $ 08'+2eL $| 0882 $ 09'€LZ'E S| 09102 $ | 0r'908'2E [ Y $ yoes gy Jjog JoLouy yiim 0ZLL/BuRo0IE AT
SHNEAS jeox

ainongsiadng

08'03 $100es's 31 0zEL $ ubs gzy uagef|elsy;
qelg peuaxoiy), 3B waysAs Buioops
map ‘Dupoluey Yim walsds

BPRIS U0 (B[S BISUSY PUB SAcWay

L3

sz § 0809 §l¥rl $ 00'8ES'Y

i

0g'vea'Cl

nnasqng

00'182 $ | 89ZI0'Y $100v9r $ pAna 1'g “BupEiep
pue Buiiojuisy 'S1aIoUoD HIOMULOS
PSS 'UOBARIXT - S|IEM FIRINOUS

50} WHSAS uDISUDRGE Bunoag meN

©

asey $ 482922

oy
o

06'299'¢ 097394 § siile

suefepunod

ooy JWsIeg - |

1704 wowdinhg Juswdinby 12191, feloie el [0 2oq0] Joqe] :e_a%unonm SaM

Wio m§~:§a

Mxoo Palq Wien/s oL
H




g0y obeg

LPZ'ezZe

[0OYIS JPPIN WHOL]

UOIINIISUOY O 1502 19341 Y3 4O [€101ang

yoovE'y

99'riry'9e

00'g85°ger

0zi6er

w

86°0T

3| 99'6L

$ OO

$ 8g9sY'L

00'9Rr've

§ 00TLL'T

8t7L

[

L0

$ ZTovr'L

$ SL'8Lv'ol

§ 009TLi8t

§ ooevel

By'L

Aon]

€38

800

“r

o

“¥

(%)

8E095'Z $]|99¢

“

#2891 gyl

o
o

oy

faleR FiNersa

L]

0oL

@

00°ZSE by $iz0e

ubs va5 sle JouRu e By
Rued poomid pue sjioq 2ousue

aleid |3 JO USREStes 182 M

O g 1ama [[BjsUiay PUR 9ACLIGY

ybs goz'L suoieg
BUlSIXT JO [BADWISY SPid » IP(S

4sES gD MEN PUE SIIOG JOLIUY

pue Bujpeays poomAld L2/ WM

WASAG I8 PIS POOAA GXT MON

SWASAS SANEIZedGHIOMISEDLO0A/HEM JOHAI]
SIOpI9YU|

ubs apo'ez wasAg s19/dwos) B 10) Wi, pue
BullselL PUB RIBCQIIAGY 'UOHEINSY]

May ‘suelquap Jooy Bupnpy

- waishs Buyooy map [eisy

¥os goo'Ee walsAs Buyooy BUlsNg ARG
wiaysAg Buiyooy

1900 1230
I

W Je fg Mmool

[LUIREENET Y

wekdinhy

oL praley

L]

Moy soqe soqes

wion mb_,ﬁuo




9jo g obed

UOIINIISUOY 40 1502 12a11Q

sajewnsy 3509 INOY 10} suoiedlyijeny pue suondwnssy Joj Alewwng 1s)sely ayj} 99s ases|d

6667 $| £89°660°L $ < JONVINVA 1SS0 NOILONYLSNOD A3LVIILST TVLOL %05+
99'9z  $ | 861°98S § < JONVIIVA 1SOD NOILONYLSNOD A3LVINILST TVLOL %0¢-
zeee  $| gzlheel $ =-1S00 NOILINYLSNOD d3LVINILST TVLOL
ubs/g 1500 100.1p Ay} WOy pajjdpInw jou aie A3y -[ejolqns Yoes waoy pajdninw aie sdnpen
%00°LE 1507 10041 9y} 0) palddy sdnyiep [0
Zzl'ees $ - $ %00 xe] se|es ajeig uojBulysem
zTl'ees $ - $ %00 sJjellod 6102 ‘DL ul SISOD-pPapnau JON udhe|eas3
zzZL'eeL $ 8LS'€E $ %09 oid
¥5'669 g Z86'LC $ %0°S PEBYIDAQ SO0 SWOH
295'LL9 $ ¥96'SS 3 %Q0L SUONIPUOD [BIBUSD
665'SL9 H] ¥96'SS $ %001 Aausbuguo) adoog
|eroigng Bujuuny unowy |e101qnSs sSnaindld jo afeuadiad
G£9'685 § mojag |13 WIS ay} Wold 350D 19adig [ejoqns

2jeWIIST }S09 UOIIONIISUOD

000'ZZ SEAJY [230L

000'zZ voly Buping

100Y2S 3IPPIN WsjoL

GL0Z DL ‘BLIT ‘D i5IE0E 1500 JO YWOW
wuojEATY Jo a1eg
8107 1z udy ‘OIewWns3 jo oieg

s0jEWeT 3900 WOY 9Beyd ubisag

VA ‘olijAsAiny UOREOOT]

100435 aIPPIW Wajoy “PWEN pUCIS

51509 [BIN}ONIIG-UON

Hbs

aealy

WaWesIsTY Ki9jus JOWON
IWo|eS [00YIS SIEIS EM

TSI AR
00L0-8T8-5TY X DDSO-BTE-SIV :AU0Ud

EE0B6 ¥M PUCPDY
TOE NS ‘ATA PUEDLIY 025



g0 9 ofieg

S£9°655 |00Y3S IIPPIIN WSICL| UORONISUC jO 1S00 3093li(] 2y} jo [ejolgns

“uewesedsysepeilddn ainbes gd/d AW SWEISAS JEIMINISUOU BUISXe Jo U380 gf SmOly.
LTTLE'IPT £2°L 9S6L6'EL 90 ZL9rR' 0L Ly 66°5YL'azL S Zas $ ubs 000'zz WA
UaLI8I0Je Blld/Rainoel Rl elos)y
00°09Z'824 £95 000Gz’ i) QU'ost' LY SL'Z ag'eLe'el 98¢ $ ubs 000'28 SHOA, SfUS|3S JO UC[IEjEISUY]
10} SAYSIUL pUE SBUIOn MEN
q0'TL6'8Y €22 00'TLL'E $icko 0o'gLo'8d <80 ovesL'ez s|8gl g ybs 000'22 SIURWYIEHY [BUCHPPY
Yiim S9uMx|d WS sdioMey
U8'02E'9E LL'e 06°550'C £1120 SE'E9E'El Pl S9°H08'02 £1¢LT g ybs 068.'6 HOA DSBS
10 UCRRHRISY| J0F SOUSIULS [[BM MON
00'0LL'66 L&'y 00'0L9's 31920 00°69+'9€ 95’1 00'6£0'45 $68¢C $ ubs 00Q'zZ Hop Jsieg jo
uoHe] eIyl Ja) SBYSIL Suioog meN

SWIIFAS SILEIPITSPUIOMIFTRDIOACIIBM J0LIFTIU]

: SWeISAS dd/d/A/ FUB S10uAu}

LJUOHBIOISTN/OWI(Q [RINJINDS -UCN -T

W19 1§ ImeL 1MoL Wby Wewdnbz IOL [RHOT REREN 1739, s0quy Joqvy wion [fsueng SaM




Appendix D: Earthquake Performance Assessment Tool
(EPAT) Worksheet

Washington State School Selsmic Safety Assessments Project

June 2019

Seismic Upgrades Concept Design Report — Main Building ReldMiddlelon

Marysville School District — Totem Middle Schoot
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‘Waghllingiein Schools I_E'?‘awﬁmqaal{@ Performance Assessment Tool (EPAT)

Facility Name

Building Part Name

Main Building

MAIN PAGE
Full District Name Marysville
Point of Contact Brandon Klepper
Telephone 360-965-0095
E-Mail brandon_klepper@msvl.k12.wa.us
File Name A "WET ] File Date: | 7/6/2018
District Pt : e s

Earthquake Ground Motion (% g)

Earthquake Hazards

Among all WA Campuses

Hazard Level

20% in 50 year PGA 24.2% Site Class D

10% in 50 year PGA 31.6% Ground Shaking Hazard High

2% in 50 year PGA 50.2% Liquefaction Potential Low to Moderate
Percentile S, 44% Combined Earthquake High

Total Building Part
Area (Square Feet)

Building Evaluated By

Input Data by Person(s)

22,384

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.

Hazards information.

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

Page 2



Washington Schools Earthquake Performance Assessment Tool (EPAT)

BUILDING DATA PAGE

Facility Name Totem Middle Scheol
Building Name Main Building
Building Use Educational
Data Entry Item | User Entered Values |  Default Values | Used for BCA
Seismic Data
Decimal Latitude 48.054966 48.054966 48.054966
Decimal Longitude -122,175125 -122.175125 -122,175125
Site Class (Soil/Rock Type) : D-E D
Liguefaction Potential Low to Moderate Low to Moderate
Geographic Region for Seismic Zones Puget Sound Puget Sound
Building Structural Data
HAZUS Building Type*** Reinforced Masonry RM1
Number of Stories (Excluding Basement)*** Bearing Walls w/ Wood 1
Year Built™** or Metal Diaphragms 1966
Code for Building Design (if known) Use the Drop-Down UBC
Design Code Year (if known) menus to Select Data <1973
Severe Verlical Irregularity*** Entries for the Bright No
Moderate Vertical Irregularity*** Green Shaded data No
Plan (Horizontal) Irregularity*** Golls: No

*** Mandatory Data Entry




= Washington Schools Earthquake Performance Assessment Tool (EPAT)
District Name Marysville
School Name Totem Middle School it or Replacement
Building Name Main Building Very High
Building Data
e Reinforced Masonry Bearing Walls w/ Wood or Metal

HAZUS Building Type RM1 Diaphragms
Year Built 1966
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 Puget Sound
Severe Vertical Irregularity No

= , Buildings with irregularities have greater earthquake damage
Moderate Vertical Irregularity No than otherwise similar buildings that are regular.
Plan Irregularity No

Seismic Data
Earthquake Ground Shaking Hazard Level High Z{?ﬁil;e;g A SEvanly of eanhiuAKes
. . Earthquake ground shaking hazard is
Percentile S; Among WA K-12 Campuses 44% higher than 44% of WA campuses.
Site Class (Soil or Rock Type) D Stiff Sail
Liquefaction Potential Low to Moderate I&?;:?:t;gg I;S:IZ?::S the risk of major
Combined Earthquake Hazard Level High Ear‘thqua‘lke groun(.i shiaking ard
liquefaction potential
Severe Earthquake Event (Design Basis Earthquake Ground Motion)’

babilit ‘

Probat Most Likely
Building is

Earthquake

Tormrined
__Tagging

70% 69% Very High Red
15% 7.7% Very Low Green/Yellow
urrent Co uilding 12% 5.0% Very Low Green
. 2/3rds of the 2% iner 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 demalished.

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 Building Design Code Year, Latitude, Longitude, Site Class, Liquefaction,
Parameters: Geographic Region
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Appendix E: Totem Middle School Main Building Existing
Drawings

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building ReidMiddleton
Marysville School District - Totem Middle Schooi



This page intentionally left blank.

Washington State Schoo! Seismic Safety Assessments Project June 2018
Selsmic Upgrades Concept Design Report - Main Building ReidMiddleton
Marysville Schoo! District - Totem Middie School



FamAReE e FAEIN AWRUAT L) T LI - i
SLOTLNIRY IEYRI0 3 SWE | T ¥ | e | )
" " om.dzj % D

4 h X i r it -
IO JRIINIT THRNNT | -or ,..Mﬁs..ﬁﬂw

. ?
& TMCLITOF I TATH oo L —_

SXSANLE e - NPT OTT

I oans

e P
B 477 O AT o s p v WO ML A BT aAmr N e
[ ] T ,?_hwvl T - i 1 T i P Loy ]
S ot i gt eRiointid] ' Tt Wit s s s tial wvmy Sttt Cla el v i i L TR
ol T e FT ”nﬁnlh [ sttt e g i iy
Do ToE ) TEEE T A A Vel | 7 . e N
; - : = e [ e T & . e T e p
i l o TS, = ] ! : R L R o "
QU o f ey T P L i ViR aE T m . ! E—
.||- S - - e e [ AT =

LTS B En TR DTS RCY
r_ I TRV AL ENTS G N N,
bty e
P AN MOEINT X RO SRS N T MR I
Ty T e sk
ELA FIIIT R LN TV O E R
yoor: FTRIIILS (SYIIIIW AT R AW
. PAESTNITN
N LT SWAPTT RS TN

IONMEYY OF XITHr

i

[



(il

Bl o] seomonn v srwn sriaiine ann s 7o | ssmivne o Lmamo

CISIAMIN L PSHIIR| 7 T s
* Ot e P e % 1

JBEFLNEET TG P | e .
o NI TULE i b e [ ——
| ooy o ey | o N | _

Rt
T AT AR e @ iraoy #EE.

o 2 X aery lvtuu-
THoe L2 [ee— !
. ._. v
I o ! fEirrr i it e -
i3 L e g 1007 7 TO0Ts ’ i & 1 ’
o _‘ | oy oY
: [l EEEe s s e e _—

v ey !

4
|
1
§j
{H X
I
E
O
I
+

. ’ ¥ & R =
il ' - Mol : -

4 U
- N ok e i
. - 1 s
2 o B : I
—— o
———— e i ———— e N3 P K - -
- = = = RES !
1 & ey e ' _ v o FR R
e R 2 A o L 1> IO H L K
I e e == e ] DS e Fon : -
| e R e g &l . i T .
|- 27T b 7T ey A e e ! d H
s e LI b i el s —_— L 1 . 13 i
IR et e T b [ TS SO I . R B B | B ;
ﬁ_ JuR AR .-iawmm“ M . B =
R oty \.\ Vi TRy 2o & ) e P m
A . SLITYIEOWIID P AT oY 4 e o P
. . . T
. E bl ¥ H
S i 3
X ol i
i
bl
v
e .
i.0m
e U - PO . —
TR T G TS TS G e S Lane i ey :
l_h...vh.r A N — e —

o e i - !
R i
~ > B
T = .3 N=Sh
i rnir s T e o B °
Angor 4 . P NST TeU tpy —
LS A
o A
m m !
) Y
LTS oo H
- PR ;
| - . L= 1 A !
s, I— l e -
- _L h s — 1 & e
Al - ) il Iy LY
i eonect ] by - .
. S roaar] = =
R L L TR - A
D P e — —_
. rr— " e — o "
Y SRS T e

F
o e s

e—iE
S et KT D wtire _
T EIER B R AT X 3T -

R )




ST acipplird's UMM UM Bt 1Y ] WA A U ' e o i TS - . 4 . 8

FTs 1iD $SN | £ ¥ e | e - — T FNGHDES T " - . ' T

[§3 rmveapmmey I B L et 3 P ® woromw DN @NOLLDIS @ NOLL3IS . B NouII : Doizor (oY @ Nolox GANCIIAY
(AL TOC, TTTELP S priermm | T L . .

AT N TR § e f!ﬁ\\a% . o
L2 o oy | R - . ¢ e R *
B A - - -

!
J
E

—f .

|

TNCLDE T ! s L . UM. , B T =
. SNOL 4T . il s . .mz.i.v_m..d.\u... ‘x, [— ﬁ xx&_..aM
" Cotd B R ad
' JEEs T . i m e ﬂm B i
e @ - %
-y 4 e @ a,
o - aﬂuz "m m_qw 3 ' ,‘m_u
! e u i
.n_ d

i
|
{ '«]
3
L

g3 R I S S B

=

SRS ®

= gwen F A

o, L NGRS RSEL TR L

. R T A

L FE. HOHIN SR T L i of ’

wpﬁvm..u.”“nl s %{..q

i = |J = . s i1 R ——
£ B S RREI VA

S GO AT Y T
LR LW NS TATIT RLYSN

L T
LT NP ROURAYTY JITY

o T orTTe T Tyt PR R ST LRSS
v
= ——
o e S o ammy— e — :
£ N I AT
L

SR KOLLDTS . L ....Gtsxqmuu._.ﬂu

TR TR -
.h; mm—— e T - _ - - — : _ - l.

Sb e el




A M

| lsisisiay Wing s SR 7 ¥ | == o wﬁ%%ﬁlﬁ.

: T - ...Llue.if e
(AL L VLI JOCHL T34 LTI ) v
. . ey s LveA i Ty — na e
TN IR I IL TR | 1= ‘fn-ual‘\. oI
' yp w—

N

v o TRl Yot i

c‘ruin

: Laxr g M1 UTE . =T :
| e Y ETOD by g RIERT T
Hy

ﬁ AR EAMAVTR 'Y P e i «..ﬂ | o s + L o .Hll 1%&0@.&.$mw.t
i

. Drov o a0t NTY oo

| I .
K PRI ST P 0N — - o "
qmwTENT - WET AR wocum L BETAE (L) AR ( -

i
_ W

: et
-t : e IO orme @I

SR

‘4ii¥|..|ﬁll..# s T B e
. [ ! NN Ghe BT TT 2T @WRITT

Lyt s RF T oLk PR P ik aic g

THR ¥INRCD VLN St ﬁ e TR o ST gy e P I By~ T T G | BELLTIEA AR 7
PO \ o R : ] C o DMRREL
T ooy TR e C @uri Tt GIEET .m. éi.ﬁ [P—
TR I~ (Y P it muy PRt i ® - Pt
premnogTy R e B R =
Y | ‘ =01 |™
H N TR [T o7 LA T :
b ! Lo~ . T orerr i B im m_ TR SPR AT wor
; it . ] . ST HOI L e e iy e o
; - i ) , , e T W
! G @ | . A=

THIT @.....\mh..q sAEz.@Tevaa ! P

. o)

T s A, E g

e Ble - . e[~ o anmre
i o ._.l,.|. .ﬁ...ah; o B " e o ﬁ i .a_e..n = ;n.tnv.m.\.qma«nm

Joe o

TR \

*

S

floliiiis

L
T
o g
o TP A H
B SFTIT B
o T
cron @RI el

b e
7 TSR nivow
R

rmesiree el

b

H

i

| .- R o g ]

W . ' : F T - R s ik ” r - i

i L = : Foon 8 1 IR " = T ]
! TR i - . s

" ) =5 Tl T yuaguonh iR = .

. T ‘ “ |

N DANIIIY - i

- R - —— . . o - - B i



T - g T ) oo = — - i mmimir s - a

HUSE B 2 Sk b LA

S s ruin T -
(T APIEIAT I8 ETORIN

T easizerem

Tl T gy
o Wi BUHTE TTHAMEY , T : T T gmime
L TARLIITY WA SN . L) . . S e » " I 3| . N " i eﬂ.ni S

ST IFTE N LT

T E T

5|, aoiomans cn e it o o Y tmkad B a4 o — B,

Okl WV PO 0 e W A
A0 v BAYu) Trrea e Tl I % T D Do M s
Win 0 e ey et o EER

1 - . . e

. - e R P el B L]
m i o g1 g e mirome s B o =T -ty vy TR TR ww Wmm

- N - ~u _I..- vy '
T B

£ . 2 H 1 -
, ke sea 0 1.%“ Com—a— R , R
- T " P e T b | R
v aEERES T iy Y B , . _
R Sl A S sesmn SF

o oo ' e anrre H ' RiE .. 1 -

. d i o SN ‘m B U wm, i P — T ‘ 1
R . i B g W "
d i i |..._ e A PIEE 1 T 1 )
; e a1 e S i USRI 3 Bl i X

LS FINS 222 LA

- .
¥ T - E)
TR 1 ”
ur

- m\..l?n [T~ Lln#ﬂmh%n_ e

T TR ST LIIRD dhd T

./

|
!
!
t
|

Emtare 2 s ek bl N Yo Loz o S Y L) Wl T :
¢ oo 4L R 40V ST maTR W m
et iy S WYY B LA

TIEC AR ericis 7ei
ka3 antey T T

O
’ TS R IR e P L
I wyr T NI IR T ROIL T

T e R G
Bompre  Mmisiie
83~ A=y 2
T st VR s Th .
T e i
a3 e e T 2 e e Y i I -
R

i i s w308 RS O ST P T S BT

tomarvess pon
3 e s A3 43 WS ey Vs e ne i |

?
i
H
H
£
|
i
3
i
t3
i
I
i
1}
; 1-7[%" :r;((

r . T .
T ] ay L] P T R
; . A A Ny L :
f T 3 T
" 15 i > _ F et , ot 1
7 ~ - h" N P Sl Fl
i ff LA i AP £ ; I - o ane e b
B T B EEE . L
. { : i B "
I Sha—— - Py

v 45 i Y MR A ¢ e e o
M e e T o
o s s { o i, el
b . Sy b mr
wrue  mecTwee et o s -~ S e e
Y n — e, 4 4 e sk R
— - s J
e s ot s V40 WAL 13 L 4 b e
kb e g s e b e o] o
o s Pt . 1, o . T P9 W~ 5 i
e BT = v Bl WG A Smeoecr Py
o ATy R ST 0y A = g P M) PraeiCas

D IR kiR PO
e T TR

- PR s pmpans SRR S

e v e, ol N
e s re AP 1 . JMDER o~ Rt ﬂ\/\
ey
E—_L_ S vt
08I BNIFRRE I 3
b
140K 1TANRES

o et are -
Yo fie - rrpuon =Tk




T & | diakkubinl 8 nisn
FrORIRY I8 HARIA

T T T

H3aY  LHYEE0 ¥ SITIR

o T T

o |5 L2 TRy o=
g .mp! Jr BN (ST AN LT [ m— .y

TGS HEiet SN TG = Suds

A NAYINE e THY T

THY oM ST SNETES S0
) Tl NGILITE bcpinz o HHRUTES T ROIIITE
i ki
-t . e
B ) - T v 2 HR iy
T s.ﬂa.:ﬂmv__\...i.n!! T~ e
me ur' oo o T e
bl die W:,.... ) 1k s = F e s 5 aver
Y . o
- bl
o
. -
ot e sttt

WorathdFd TuTSFRF CEIeil

et Y o e St
tasen it A

T g wi e 4
e dpatcs 7

e e

ST ;
T _, | i TTYIS ﬁ
; m{l‘.!!f TVF AU |
@h?tﬁ

A Fu i
)

L THen Tt OB FRR

. J— i i
T |

2 -

= r
o st

BV MLV IE BTG 8 AT TN 208 RAT

[T W—

SR CMT

g Buse iz AT S e e @ 6 - ’ ) R

e - (obre TXY
[y % =R, ‘T i TgT ¢ \—ln|.."ﬂ. FIPM LIPS UTE RENON . . .
| = - o 1] i T ‘ ! T ] e ot ) T .
i N I3 A @ I , e o
il L] [ D Sk EADUUY (R R N, haba s
i < i . a') B = -
' TR S & | ORI e .
. = L = TR 7 TR T DD
L i i h . o N ST AN TS
S A e Yk - - ! n £

HIE . [ | m & H

. L 11 e - 2 -]

: Ek ek )

z H i H _.

= X i - H

HECXH PP o By wador - a1
- ~
R vl e 5
SIS SR R T e T Roam TEFR RLTET
Ge TIHAA A R2AFD ATE RAT MR . r«“..‘lh.““'!!ﬁ.ru I@.

M Aue vty T




T ey S T | T =] imweoes Lt
Yo Lo SRl LT o
. ATERTIN AL M wern -
W B e e i ..l_..lﬁ
ILTIEEL X "X TR LY —— iy
TR KO XGINIE ITIHSAH | || hocCLo i P
L BRELLTOF JEX LTI e ears

SR DI NPTE

ni AR BT

ZAORFYIZ RIATS TANOLE
2 LI

AL g T, - P AW P L Al
0 wvira TWHAYD mw Fivead

s P
HETE 4R 2

W

Lowwepew

2B

g P2

FENZITES O Kol

SELON TRHINTT :
|
e B oruns 4 W W o— i -
wwar 117 ZZA | THWW fravecirid S.H
(i) ST (T P WA T TS e .
Ao fesroon B LT o g
LT E e A ﬂ — ﬁ N
TIRILE RcwTY ey nurer b n [ SUSPIER SN [ e [ et et
snem et | ez rerve mrowt | KT TOINIY P OONITYID
FHOHFIGN, TRIYLIN €L AT _ﬁ L -
. ey gt 1= Litw!. biny e T
) f fa\ 4 J —_
- H
T U S SUUUR [

T e T .
44|\ﬂ...;..4.m.4\...|.+..4!|1u41 PRI S
: =

]




S —

PR ARSBRINIVA TLIVIT  RNUA AL L

ESLEILINOEY  EAYKI0 3 STV

ERIFSHY LIV ROICTHS
SO LIISIE TOCNIS TR ™
“WRIDHLTTY TTRALIW Y
%ﬁ%ﬁm&iﬂ.uﬂmﬁw%‘

B OLRNY 30 ST

sTmenIs 40 NG NETE 3007

T
NPTy
ik

WRIIW BSinS NAN B XI0INT

RSN AN SEUTNG FE XIICHTS

|

TRTmm——

A AINR nNPTE FerTS

R . ,
LRI

e T B s &
it

AT

At e R A e 7 it

T

yrow amer oy x

. ;
.* A
SN
E ey
) L SR i
A T

LR B

e.pe-R.

‘u(
MLTELrT?

R

)

A0 My

serss

Pl
Vi i

. o wr e
RAZIAN .t 1

o TE Ve

P

" TR ﬁﬂ. v

3K




e - - ,
e —
A |
¥ “rwies atibualvd (HAMT  sninbied mhat (00 | RRf A e 0 nas i
d p o s praarn
C[SIOILINGEY  LOYHIO % SITWR| E T |
Diani E."a WERINCAT 7™ Trotmaers e _
L] SR ISR TORSE ST USASI AW (e, LS t
AL AN dp e o !
i AT 0 GONIT TTHALIETY | ] (38R0 e A oo -
H Esantr WY PN Y —_— ]
Frnems 2 UG - NPT SO0TE 425 s |
oo | PpeR| H
eyt . :
s A 2 L :
Lot gzt .
s ] R
B t M E *
N A R LN
vy T TR I
- i
L
i
Moyl
wit I b
Wrp—-r s e, |
at ,...w.rv,.,..vvd TV prry
H
! ﬁ .DHW.“MQN.,MA..N..&U”\& T
I o ﬂ.
| i
: - = 7 = m
: e g o 7 H
; T e .- - e :
: ul_- ey - _ |I|ll||<.l|q||||lﬂ m '
. Ternmans ] J— SR
: g e 3
P s e _— -
. T s ]
i _— o -~ _
IO — —— i
: —— — [3 T i
W L XIS ART l.m ” | m
| B [ g i
ﬁ P T T el i
. T
—k |
: }
1
|
| VNG SR T
R e I N R e :
| ‘ i
| 3. B
b
7 !
i iy P .
‘ ‘ EETERE Y 4
i - e Wy eeavept — — 4
L ewEwims MW A¥ WTEwwd Pl AL
_ sravwr: o wom Lo Y ) )
ﬁ THELIPR NSNS EATN 2 TAANTS !
| .




N
R T T ey -
SUANEN LNVEN T SOTR ) B - ST 000 STy e STHGRE Meomw
T KRR " INT SERORN, i e o . )

"IN LHELSH N XIS ﬂ ;

_ NEIPRAITE  ITIEANTY LY o Dlabbah . . f o v
L TEEHIE NG SO 2L - _...c..ll...l._l: "

i !‘H:i.i.\ Id.v-l. e DENE H-e.ly._.v.\mqux..-.c:n%.ﬁ rolsy

SUUTT OV SR SVOUTAEE AT YOS

RS et pws ' N
=S . @ N AFY , T F
K . T e e py . . - ke .

e mu T
) et : eI R SRR ST [ S ]
_ TOUTE —
1 b o . v S ! :
T : R . i 4
[ @@mﬁm T e “ I ]
: | :
_ SIS . S
. R 2= e | w_a.
3 1} et | K
T i - iz i
B e s R e I
A v e (G
i § L SRR P& |

N PRI
TNQII2ES TTFA

s e
L
- = Tt :
-
=i S
B
B
[
S S
4
e ST M
n\ﬁu;. I R :
- e S g
Pty i : £
: d
- e e TR e =4
. Lo b
e pyes 4 Pt ——
T Lo ;l:m“mm| ] 3 W..I..!.,.
———— !.z.:l..lq.ll..lia.[lt I e - ' —ir w } N rm
= L i TE—— }
' 9 - .'u B
[ [ i oo ’ i
T .M ! = —
B > o [ : =
| e an bt e = o I [
1 M i X [
[l i i :
i Pl I X
e | 1 = " 3
1 DN i -
1 y 3
t o .I/..._ = buLr H, j r -3
. o !
V : = - j e 4
. - = . [ i
. Lo g £
f “ I, L
| P et 7 ¥ 7
- - o Z P—— < -
=5 = ol i L i
| iy — & Jp— o
T e T T T b~




(PRI S T T e e e g I et s S e e g e e ‘J....;!.. ..||

AL T e LAY 10 LA
-

ik adah (13 | M o
4| SLILENY  1AYH0 3SR G 7

. I G SN ATORR e - ‘
| SN DS 100235 TG e ﬂb .. @RI

; e it “FTVAT IR L. [N e
N -y s risiar | = VR

" L IR L]

SHRISG 2 SHOLNATTT \INTR - WIER GIIARY

=ty e o

ZE,_‘__;Z_Z,ZZ:_E

IJ T e el o
(R A A SN SN AN SN BN

GLNEL NI LI BIT xinD) L& KR NOILPATTT 22NN

ﬁgm.: I o 0 2 v o e e s

- ST SHIVM GTETADS < N IS

i (DRGSR

. el B ' -
e R L ECM EC C o] ol R B S et = SRR
) : ' ; ) — 14?} ' ' X 1 ' L . R
i e : b —t = =

e

.ﬁ
=t ROV
R et

l

v,z!*r:'{m:
)
i
_] ]

Hi

’Lﬂ

4]

Lk

1

.

L i B
2y oo b
I ! Y
S
-

o
———

3
!?.-J-
=
— O
X
L
e
P
w |3

1343

Ia b E
2400 oo 2w -

N . TRy

H

2

k] 1

- e b

=1

H

i

)

PRI

B

Ll

——.

u

t

—_——

N .
Jalil i . '
2 b

e JPRSR E—

B ]

! . m— o

| H H I v o JTE i o A TR AU . . e

—— - -
[ e
o A A 2. Nl
T v e e T P+
i
oo




= |- s - —

.-l--.!.-:-q- e skt 1F ] VAT 8 Clmer 3 LML

IHAY  LIVA3O R SIVE QLT . . . . -

D . P piadr e - .
SN LR e TR | [T S , suise To0y
. © WRiOmeOm T L T . moss| it
HONS HoUt JOINTS TTRASAZIH, | |- (00820 ] 2
T o e S wrr— : o WK TTHGT 17 LAGCEINGT LT * HE? A @) ~¥iERd @
- ) - . — — " rizrd &
SURLIE BHT O M 2008 , —t b J i E—

.IJ n
hih.- —

——r— R ’
ey e wrrsimr

" LnRdShNeT @

ALY LR AT .

L1

"‘TET:T




LM ALSEATYN CTULYIY e ey A | s u waite | T C e

4 . ey o “SNOIUL2T A SKOUTAYTS INIGUAT |
_E:E_f 13VRIG B STV LS - ]
'+ ! " L i i \ i
LGN TR [orsrt _E..... : . i

RN BOUYIL: FTHATAZTHS . |+ | SR 0 —

AT R AT ewpwm | 5

- TR

L SO any SNOURRTTE SIIRg ]

e 1.
a S - . e " :
e R e . ., TN wmad el
- - = e i any| BT
. 2 o Asrans Hlt.ﬂuu = P .“iul. "
- »— B PR Y
- wii, PN T e L N
= T
" =
- | resrv e o . -y
oy Wt | RS .
Rl
—

= . *
& [r—

]

T AAT NRIIIATIE AlEON

R T i TR TID T TR ST T SRR P e S T T T SN e, T LT T AL L T T ST T e 2 e

X LME PNOUZIE

e e e i AFVR LY .
-!.. >
[ | Sp— ;
| fwer s
. i
T ——
ey Dt it
A A M . R B e
& T = — U
o e

af AdmE - NRLLTAXTY AiROS

T T




ApwIaIna LIV MR WA e | T & E.._-”I.E.:t T e v s e I 2t = . . o FEASOTINGE. Q.vu. .
TTELECLEEUR 210011 1% Rkl PR - oy - . monm . r nousr &
Hioe .,

SLPAArY NOHE HRLEF ONVUOHT =K 1D S,

g S g B 7,

OO 1O ST STRASHTEN ] o | LB ]2
L BEENOLUCTE TXY FAsNe - e

SN TN

.__ _ ..LL_ ,
hri]l.l.«.h.\\.‘ .w;sfh.,ﬂn....ln..‘Lnfa.iTn.mwiwu..ﬂ
e

o @ . AP AT
N L
. NOURATTE 2UF T

amaerr poay—.

il

-]

®
10

11
4
|
e |

I
A

- Rl

:
TSN JERIARY . = !\-,.N-EUM— e

F 0 i ol O 6

FRERNNUINRBNRNS:

N | RN

3

:
I
o

LTI T

o o kS oy v % El
) o arymer o '}
i i ; .
" P L ¥
ot S
i & | i prp——g
P e e T L
T EL] T
1]
e
7
\ !
T |
= i

Rl a1t R -l Sl o e i
Y B Ay S R

L [ S A e 0

=)
S| u'vs e




snprmondna 4 e

Ly e 3 s

|

o ey yw o

B N STIELIT F NV AVMATIN TFEIA0D
L ST T T L F STier T IINTE

T
A
! g

T A

A

o w3 Ty st
| B e b ot s A y
T TEIE

. -
i e ik, QYIS g ez Teen £ AT et T SURETID S X T DIIAIT - M
P g Rt riil
D ALY MY U1 ATOUBNA S e
= i prea sl G T AHNORYA D i TIF Y
P v o B e e L A B T - im
4 T A e T e Gesnir e e *

o R e e

. !
.u .
. e
- P o
K . I
M i . - e e
L —gd :
A -
4 R .
- p PR R S
: o :
. —
< [ p—— ™
. . & [R—
G g FR ;
. |
: 4 .1 i
e me ey e e e B 8 S T et e et ke T - L I oy B H
R A A e, ~REREASTERES | S e 5 [ ==
i e s 4 T S 1 TR Y A = ) L = . Eorl
| et =S . S Lo
. T ' [ w TR i H
b — i s IR et : — R
L ot et T P S o e 17, T e oo i - - S— L Bt L ” Tl
e -y Bl —_— i —— ;
4 vt s e s mers e S = % < 5 H - -
I g : = _. i s
| RN D T NI T m e - ot E - ” - : X 4\1
— it — T —ETEWEST = LTy fac iy X : B
, e e _— e TR 3 S min b [ — . RPN T
- e T LR S — e - = [
T e et 4 P e s i = s LR " - g
e e o B S Y ! -
| e e e m L T, e e e T S e S T Sy T, " e i
R N g = e st S P bt
AT T —— ! e’
e e e et P I Ve S o rm———— et
evtmien - ol ety gt N e = N..
e m ST T Y- o s RN ke o e R ra - -
- . e e @ = i ts s e
o 4 A e e s A S S T W — - e ST e s g o wpee_
Pty A : Y g ime t o ety i e O Pl S
= " -l e -
1 : = ; : T : oy <.
A S A8 L o N T v 2N 39 . . d L




A e e e oo o - — S . - S . e
YT amavine o e Prst—y
SLOLAAAY . JAYNIG § SUYA SYOLLIGTY L5 L
" T NBINDTON A s
32l LURST 1000 SIS R
N it AT T -
TS Ao 0T TS i
&l Suriy rwr e . e ok =] _
SIS b ST S I = s, e |
Aord Fimdhned 2 i e el 18] e s i
kb =2k .
N AR W
.. B oy |, \.u b ' ,
1. “ . Mlﬂ:@i...!.@ o) “
. ” N (Ers7piss Errrr
L= =5
: ST TN om0 dE2Y € _
Errrr O Zre- !
R TR st v s s aa i
- Jres o ant [ T ) =
e[l B
. o e e Il |
by 5 " o - T A v ——— e :
_ B s e T T T e samam o] | AR ;
e e e [ TR BeTRT R e : |
i N i
Ay
[N
—
L o Ty .
IR iy ol ¥ { SRy il Wiy e P
=
P o T rLe oS TH e T
S e - A
i
T
Hi
) ;
Y f
B
H _ 1
§ , - Few
i = = T = =t L =7 . _
i = = = = = = Ty
H - EN -~ g - e e v
n o . o - . i " _
m
I |

M —— —

(A




M [ T N el B |
1] stsammaay rvesa 8 siwa| ru._ L |
e T PSR |t | [ a i

U gt o 1S FTHSO ™ i | TG
eI TR P T

7 | s g sy | | LB

. & VDY T T -

ErRETI=E (GrerE EreTTs (Gir=e-4 @ [CaN i e
(o iadalﬂc!d?“‘! :
1 omewma- [0 e ML_]«,_ fa\mul,ij El qlnu,. i

hm SRR YT YOULYOTNIRS A LT

f fptrtoien? Cd (IS Svamimoiugpesnny)

‘ [} I
i e e = T ] :
iy =Gy X _ —_—
" . KW,

- - £
P - Lo - . -
L e Ty e T e T 2 = -
o : o !

W o

T @ @ —i T

e i LR
| .

o

e TR T
T " G
A




iu...@:.\l..:iu{{r | et ¢ ooy e e ¢

b mnevare b

. ,E::az ;%Zw._:.__ e

PCEINATY AUVRD NROT. ,m‘.‘ =,

$Zu TV TIPS, FHA I promn . T
HOEmDER TN ¢ - [ i
peorig b g -1\\%%\* - o,
T, WL I WL -

STVRIFT N SRy SO0, D

Marad v ik

NS

EWOIIEVY  THIGTI0H B

WV ~STISTS

.s...."\..u.umhm

© mewesaL L
L e,

e mea 1T

.v
At P —
rd b L \l%mq. i
Ory a1y It Sy sy

g i friny o

@4@ SMOILYIS @

(RN NOTL¥ A =T

: @.;HH SN g
C_:.:ﬁuw -1 .?._OWL..(.?.wa

S ST N SRS Y

samgna’ TR

TgoeEnd
LI SRR+

oy L b smaare e by
et e P ekl weetobiae £Fais

]

T sy A, a-l&..uﬂlt-a)b«-w' A

T

BN sy e SR




e A T C . - R .

1¥430 3 STITVR muf...a.:. -
o prr e R L

R i kel )
st FTRLLI Y wees | e
r.»ﬂ .vﬁ»ﬁ%&ﬁwﬁbﬂhl_g

. ey Y S et

ViR STMIRTANTRS SIVIVRRE 200 BT

HNeiio2s TERGTIS SR

[P o
. 4, % X1

A LT I SIS S0 mw o

.,,__.:_E_x_,._:%. e

H

i

i
e

i v-iH‘«ﬁ,ﬁp%
t
!

; s T
o gl
e & #ma . b eae3 1o n.VO\
O
.m

AR

B

Ik

r
3
B
5

1
k1
)




ueq ¥of Aeronunu ded S



Appendix F: FEMA E-74 Nonstructural Seismic Bracing
Excerpts

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building ReidMiddleton
Marysville Schoof District — Totem Middle School
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Life Safety Systems

/,,- Braced sprinklier pipe

Corrugated stainless
steel hose with stainless
steg! braid

o

e

See Section 6.4.3 for bracing design
considerations. Check code requirements for
fire suppression piping.

Attachment to
celling framing

— e

hY
CeHing grid &Ij
{see section 6.3.4 for ol
bracing design
consideratlons)

Note: for seismic design category B, £ & F, the fiexible sprinkler hose
fltlng must accommodate ot feast 17 of ceiling movement without use
of an oversized apecing. Alternatively, the sprinkler head must have &
2" pversize 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)

Expenston anchors Expansion anchors
to slab to slab
Y Concrete slab AN
A e ,
B S ',
7 6 . :

- Pip hanger
within 27 of brace.
Hanger shall

be of type that
reslsts upward
movement of
tiranch line

- Pipe hanger
viithin 2" of

& - Swivel attachment or
brace 4

other premanufactured  Agjustable

i connector seismic fitting
~7 = Yhreaded rod

Strut or plpe

.~ Extend rod to bear on plpe brace
of instalt premanufactured

- "
surge protector Pipe clamg

o Pipe hanger < Branch ling

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

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Main Building -F-1- ﬂeid iddleton
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Partitions

‘Serew gypiuny biard
ta top tratk, 1oL to
gettectlon lrack

Gefteition leack
snthared 1o Foor dtave

| i
Bel't pan
]
Gap Wack i
fay Loy seresy '
' Sorew attachmeat,

Tag track - ton track Lo stud

W

B Sorew aypsurm board
Section A=A Lo studs and Lop track

ﬂ,ﬁ .

efleeton Track -
R Top track

Gypsum board

Stk

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

Washington State School Seismic Safety Assessments Project June 2019
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ELIN

Expansien anthors
Lo concrete {0 SIrERS
to wood framing)

Aagle b each brace

Sheet retal sorows
each epg

Cading -
{See Example 6.1.4
far coiting rostralag

dekails)

Malal slud al
16" ar 247 o6 gender

Povear drivan Festoner
OF CHPANEOn INCHOF 1o
concrete, bypically
16" to 24" on contar

Concréte slab

Ssud prace, Byploalty
= 4" dan center
Minizniarm Slee

dapgends an,

Condnete o

Altoraate broco
arigdtation
yihere possible

Where dislance
exceads 6
altemate
bracing such as
boxed studs,
patkelo- back
studs ar
strictural
shapas-may be

Arigle st each pepce raquised,

Shoer metal scnow
gach sige

 Cantinaows motal track

Gypsurn wallboard

: ‘:*;kn:-'\l traci

Note: ¥here gartition used
o suppont sholving o other
noastriciurdl ltems, racing
datalls st b8 sdequate to
resisth the impracd joads.

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

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - Main Building
Marysville School District ~ Totem Middle School
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See Exarnple 6.3.2 for pastition réstraints.
Detalf to accornmadate interstory drift,

Glass-to-frame
creaga nee

PN
*

Slip track

.
or simitar |

Box bearn ] 3 {
headar of - s : f
linte! Right glass 4 Lefi slass
; edge 1 edge
Transom I
= or head A=A
SRER Mullion
o Mullion”
BTN g Anchor to stud
"+ Subdbide || tmckabave . ’
gazing into ‘

smaller areas

Glass-te-frame -
clearance

ik
7 Transam Head

Notes: Glazed partition shown in fuli-height

ronbearing stud wall, Noastructural surround must

be designed to provide in-plane and oul-ol-plane

restraint for glazing assembly without delivering Glass pane
any loads to the glazing. Y

Glass-lo-frame clearence requirements are Gl3ss stop
dependent on anticipated structural drift. Where E
partition 15 Isotated from structural drft, clearance

. Gaskets

Glass bite N e T VO— .

requirements are reduced, Refer to bullding code
for specific requirements. Glass-ta-frame
Safety glass {faminated, tempered, atc.) will clearance

reduce the bazard in case of breakage during an
earthquake. See Exampla 6.3.1.4 for related
giscusslon.,

Anchor to slab

Rubiier

skt block

c-¢

Transem 5ill

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

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report — Maln Building
Marysville School District — Totem Middle School

June 2018
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Heavy partition

{reinforced masanry for example)

Flaor

Steel angle ancitored
to structural framing abgve

Partition free [o slide at top but
restralned |ateralty. Packing or
cealant Fequired for acoustic
isolation, Fire rating must be
checked for fire separation valls
{*1-hour wialls” ete.}.

Neute: If pastitisn used to suppurt
other nonstruclynd) ftems, angles
myst be designed ta resist
imposed loads. Angles shown
provide tateral restraint for this
walk bud also restell in-plane
rahicn of intersonnedled
perpendicular walls; some

vartical separation jeints may

be required,

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

Washington State Schoo! Seismic Safely Assessments Project
Seismic Upgrades Concept Design Report ~ Main Building
Marysviile School District - Totem Middle School
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Structure above designgd Lo span width of glass block; must fiot
bear on glass block papel, Check limite on lintel deflaction for
bath dead load and selamic fanding. .

Angle fastener - Lintel plate

Note; Wall framing shown here for Sealant, » #etal angle
iflustrative purposcs only, Wall framing
can be concrate, masonry, woaod, steet
gf-any other strociural surrond, |
Monstructural surround "
st be dasigred to
provide in-plano and
out-of-plane restraint
for glass vlogk
assembly without
dellvering any fnads
Lo Lthe ¢lass blogk,

Expansion strip

 See Figure 6.3.1,5-7 for
alternata head detalls
{steal angles showh hore}

Metal channel

Swvalant -

Panel reinferand
Chanael fasiener

: 2 ygi 5
Lxpansion sieip Glasy block vnit

Mortar

" Panel reinforcing

o

larmb detalis simifar to¢ '
head delals In Flgure 6,3.4.5-7
{stee! channel shown here)

Mortar

- Asphall emlsinn

Structural framing :
{checy deflecdon Hits)

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

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - Main Building ~F-6-
Marysville School District — Totem Middle School
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Ceilings

Lesser of BX or 1/4 *

‘::.".g""". length of end span = 12 gauge
i " hanger wire
| - Min. 3
1-1/2"1 -~ tight turns
rendN-i  Malnor

1 /Cross mnner

r

EERHIEE SEN e
L 7 Pop tivet (or quatined perimeter support clip)
“Wall angle

*Vall connection-anchor

3/4* min. clearance
(panet free to shide)

N
tesser of B™ or 1f4 *
(a) “Fixed” Connection to Two Adjacent Walls length of end span

Alternate strut location
w/o nail. Notehing permitted -
only at runner

Main or Cross runner -

Acoustic panet

I
Slotted angle spacer vith 7 {2t ming
horlzortal 6d ringshank nall / typleat
{nail head toward span) ]

Wali éngle

wall connection-anchor -~
(b} “Frea” Cannection tn Two Adjacent 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 Report — Main Building -F7- ReidMiddleton
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Seq flgure 6,3.4.1-7 Compression strut

for connections of bracing S (seedote)
& hanger wire Lo Lie } . i g F.
P ]
structure above R 1 . 12 gauge bracing wire
; L7 wimin, 4 tght tiuns
o in 1-1/2" both ends
. of wire - connact {e

- Mmain mnnerﬂ
{4 total at 50°)

45° max.
kypical

- 12 gauge vertical kanger
wilre at 4° - 0" pach way
with minimum 3 tight
terms bn 1-142° both ends
(typical)

thain runeer
Cross runaer -

2" {max.} from bracing
whes L Compression
strut and ergss ruret

Note: Compresslon strut shall not replace hanger wire. Compresslon 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 or 147 i, expansion anchar 1o structure, Size of strul Is dependent on distanco Detweer
ceifing and structure (I/r = 200), A 17 dlameter condult ¢an be used for up o 67, 2 1-5/8 X 1-1/4”
metal stud can be wsed for up to 10

Per DSA IR 25-5, ceiling areas less than 44 sq. ft, or fire rated ceilings fess than 96 sq. fi., surrounded by walls hraced
to the structure above do not require fatera! bracing assemblies when they are attached to two adjacent wailts, {ASTM
E580 does not require lateral bracing assemblies for ceilings {ess than 1000 sq. fi.; 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 Selsmic Safety Assessments Project June 2018
Seismic Upgrades Concept Design Report — Main Building -F-8- ReidMiddleton

Marysville School District — Totem Middle School



Supplementary
Crigs runner
at fixtuies

. Frea” connection to wall
see Figure 6.3.4.1-5b

(3%

- 12 ga. hanger whe

&k

8" max. from wall

12 go, hanger wire

@ 4' oc max.

Cross runner {heavy duty)
@ 2' oC max.

- Main ranner (heavy duty)

I

@ 4 oc max,

- Lioht fixture or
diffuser. See
Figure 6.4.6.2-3 (diffuser)
and Figure 6.4.9.1-5 {light)

i

"Fixed” connectlon ..
to wall. See <
Flgure 6.3.4.1-5a .~

rd

R ——_

Hall Lypical spacing fram

. wall or change In elevation

]

12’ max,, typical ssch way (8° X 12° spacing for essential facilities)

12 ga. slayed wire bracing and compression post, See Flgure 6.3.4.1-6

Plan

Hanger wire Compresslon post and splayed wires

L

/;r " Cetling /
“Wall nngre,az Wall Angle
“fixed” ! “free”

i)

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
Seismic Upgrades Concept Design Report - Main Building
Marysville Schoot District ~ Totemn Middle School

June 2019
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Structural concrete fiil |

s
H
;.
f

) " Gteal deck
Expafaslun
anchar Bracing wire
Splayed Bracing Wire Attachment
Steet Deck with Concrete Fill

Insulation over
stenl deck

T 2.asx 2
self-tapping screvs

\

20 gauge .

min. deck "

Steel strap

3" wide A 12 ga.
{minimum)

fracing
vire

Splayed Bracing Wire Attachment
Stoel Deck without Concreta Flil

5/16% (min.) ¢

20 gauge .~
min. deck

Power driven fastener E

Structural concrete Il
i i

;

-~

Steef dick "/

X al
Power driven
fastener or
expansion anchor

- Hanger
// witre

Splayed Bracing Wire Attachment
Stea] Deck with Concrate FlHI

#3X12"  msalation over
ieflar steel deck .

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

N

Hanger wire -

Splayed Bracing Wire Attachment
Steel Dackt without Cancrete Flll

expansion JIELVE
anchor .. <Y 374" (minimuim}
L- penetration . - l :
¥ * Structural Celling clip !q/J Structural
Steel strap concrete 13 ga. X 3/4" wide concrete
1Y wide X 12 o / (n\]nin\un}) 5 8""
(minimum) - . Splayed brace wire !
max "3 Light turas in 1-1/2%,

4 tight turns In 1-1/2",
typlcat for brace wire

Splayed Bracing Wire Attachment
at Concrete Floor/Roof

typical for hanger

Vartical Hanger Wire Attachmant
at Concrete Floor/Roof

Note: Sea Calliforata DSA IR 25-5 (06-22-09) for additional information.

Figure G-11. Suspension System for Acoustic Lay-in Panel Ceilings — Overhead
Attachment Details.
(FEMA E-74, 2012, Reducing the Risks of Nonstruclural Earthquake Damage)

June 2048

ReidMiddlelon
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Wall stud @ 16" o.c. L+ Stud track screwed ta wall studs {fastening

A requirements based on ceiling Joist span,
stud gauge, gypboard thickness, ete,)

™~ Gypsum board

Metal stud ceiting jolst @ 16~ ——
(may require blocking, bridging

or bracing of top Nlange, check code
requiremeants)

2) Gypsum board attached directly to ceiling joists

718% 25 ga. hat channels
/ for single layer 5/8" gypboard, typical
/
/

: i
] MJ Floor framing

§ e
ok ( = Self driling

F a SCrews

b) Gypsum board attached directly to furring strips {(hat channel or similar)
Note: Commonly used detalls shown; no epecial selsmic detnils are required as fong as

furring and gypboard secured. Check for certified assemblies (UL listed, FM approved, etc.} if
fires or caund rating requirnd.

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

Washington State Schoot Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report - Main Building ~F-11-
Marysville School District - Totem Middte School

June 2018
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2x ceiling foist, bypical -

: Wood fath
71 (perpendicular to jolsts) | i
Plaster - h .

" Mew 1 x 2 wood strips, scraw to joists with 3" fag
scraw &b 16", Wood strips may be oriented parailol or
perpandicutar i ceiling joists.

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

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building ~F12- ReidMiddleton
Marysville School District - Totem Middle School



Celling Grid
- Main Ruaner: 1-1/2° het rolied channel welghing 1.12 fbs/it,
J,.r/  Cross Fuiring: 7/8% 25 quage galvanized hat section
) / / A Floating

S . ¢ Edgs
N P £ 187 max. | - ,-*
B L Ls / B F
A yall line - 4'-8" max.- 2-.9"i
\'_-:‘_‘:\
iy 2007
4 ™Mo Sy
AR
L4 o
cic -0
BT max,
Y o4-8Y max, 20"
20"
/; 2-0¢
s & f o o
[ A
Firad
Edge (> d-way 45¢ giagonat 12 gauge wire bracing at 1240 X 8'-0°

7 with campression strul

¥ f ga. hangar wiras 4°-07 a.e. at each main cunaer (far ruanar size shown)

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

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Main Building -FA3 - Reid iddleton
Marysville Scheol District - Totem Middle School




-+ e figure 6.3.4,1-7 for connections of

j bracing a

ncd hanger wire 10 structure

~Taps e

- Stud

. BT mpxlmum

#8 vertical
hanger, typlcal

" Suddie tie to

assambly

Wall angle @ floating
edge. 2¥ min. herizontal
leg. Locate to receive

main runner with [ See C-c_ maln runner.k\
Gypsum board 16# wire, typical at bracing iy
RN A 34" clear N\

mintmum ..~

¥#1D 5.M,5,
/ each stud

=1

- Grid attached along l4” min, 6" may.;
fwo adjacent sides i L
Do not screw or tape '

Maln Runner Floating End

67 meximumn :

Y Tapa seam
Hain Rupner Fixed End
A-A Main Runner at Perimeter

!

#8 vertical
.- Stud hanger, typical

5 BYmeximun

- LB mediun e
 Wal angle @ floating
edge, 27 min. s
horizantal leg. Locate [:
to receive £ross
runner,

- Gypsum board

#10 5.M.5.

/ each stud .,

;

"

47

min. 6" ma){. Ry
0o not screw or tape’
Cross Runner Floating End

S Scraw to cross
runner €7 17 o.c.

™ Screw and tapa

.- -

Cross Runner Fixed End
B-B Cross Runner at Perimater

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

dune 2019
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See figure 6.3.4.1-7 Tor connections of
bracing and hanger wire to structure

i —

#B wire vertical

‘ A
#8 vertical #12 diagonal #12 dingonal wire ties § 4 e
" h t 40" o.c,
hanger, typical wire ties 4 twists within 1-1/27 1 .-~ "or9ered o
T - each endf\,,_ - Comprassion strut

R - see Figure §,3.4,3-5

far location

1-1)2% maln
s runaer ot
o Ccms?t:'fa?bn L

{sce Mote)

"Cross fursing g 3/49° self-tapping

screws 1o prevent
slippage of wire ties

C-C Brace Assembly D-D Brace Assembly

Note: Comprassion strut shall not replace hanger wire. Campresion strut consists of a steel section
attached Lo main runner with 2 - #12 shect metal serews and to structure with 2 - #12 screws to
veood or 1/4” min. oxpansion anchor to cancrote. Size of strut Is depandent on distance between
celling and structure (/r 5 200} A 1" dlameter conduit can be used for up to 6, a 1-5/8" X 1-1/4"
metol stud can by used for up Lo 10 See fiqure 6.3.4.1-6 for example of bracing assembily.

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 June 2019
Seismic Upgrades Concept Design Report — Main Building -Fi5- ReidMiddleton

Marysville School District - Totem Middle Schoof




Light Fixtures

Conerate fill
on mekal deck

#12 safaty wire
one per ixture < 103

Angle bracket self-threading screw.
Attach to fixture ot center of gravity, i\

Mounting bracket M,

g Fixture
Bar hanger . t ,
assembly . :
each side ™

Cellng channel 2T
(meain runner of suppiementary
framing supported by main runners

located within 8 cach side of fixtura)

= 3/8* expanslon anchor

Toi-120 with tie-wirg head or see
3turmnsmin, Floure 6,3.4.1-10 for

atlachment to strecture.

Far fixtures welghing < 10&,

power actuated fasleners with

ample dlameter and embedment

may be acceptable. Check

jurisdiclional requiremiizits,

1-1£2"
Jturns min. 210 sell tapplng screw
© (or tle wired ko ceiling

- channel). 4 tocat:ans.

Ceiling construction {gypboard
shown, acoustic ceiliag sirmilary

Cone & trim

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 mretal dack

#10 Self tapping
serew (pasitive
attachment to celiing
gsid ta resist 160%
welight in any
direction; provide 2
oach side)

)

. Trim

. " Gyp. calling
Celling channal
{rmain ranner ox
supplementary framing
stapported by matn runners
localed within 8" each
stde of fixture)

Lo hanger tab integral

-, t/4° & threaded ayohook 1 N
with heusing —.-

alternatively, connect wire(

Light fixture
kousing

Y
Pl Y

"

J/B" expansion anchar with LUe-wirg head
or seq Figure 6.3.4.1-10 for attachment ko
struclure

2 slack #12 safety wires at dlagonaliy opposite comers:
{Fxture 10# to 564) or 4 taut vires {fixture > 563%)

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)

June 2019
ReidMiddleton
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Contents and Furnishings

L ﬁracing by
-7 manufacturer

& max.

Noteg: Purchase shelving units
designed for selsmic resistance,

Engineering required for alt
permanent floorisupported cabinets
or shalving over 6 feet tail,

H

» Anchor base plate to concrete.
[ Use 2-318” expansion anchors @
s 1" min, OC through base plate,
’ For smaller units with B/D 5 2,1
anchor is acceptable,

Verify mechanical construction
{boit or serew) botween leg and
base (if adiustable)

Figure G-19. Light Storage Racks.
{FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report ~ Main Building -F17- ReidMiddleton
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Shrink vrrap, streteh wrap,
band or cthenylse secure
merchandise to pallets
jocated above 8"

L

Interconnect
back-to-back racks

Upright by rack:
manufacturer

. Beam by ratk

' &nchor base plate. .
/. toconerele slab,

Dizgonal bracing by
etk manufacturer

' Concrete slab must be thick
anough to resist rack loads

Note: Purchase storage racks cosigned [or seismic rasistance. Slorage racks may be

clascified as either nonstructural elements or nonbullding structures depending upon their
slza and support eonditinns. Cheek the applicable coda o sea which pravisions apply.

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

Washington State School Seismic Safety Assessments Project June 2019
Setsmic Upgrades Concept Design Report -~ Main Building -F-18§- ReidMidd!eton
Marysville School District - Totem Middie School ._



Centerline of

wiall stud "
174" sheet metal scraw Typically 16° or
16 metal stud 20 98, of Y 24" spacing
thicker, 1/4* toggle bolt 3 -
o other metal studs; ™.
147 wood serew )
with 2" penetration
cach 2 X4
minimum
wood stud

1 min,
typical

Base Anthorage Alternate: In lisu of
connecting file cablnets to the Foor via added
angles, some models permit direct anchorage
thraugh the base, IF 2 base anchors are used
at the front of cabinet, but none at resr, add
angte to wall at top.

3/8" diameter
anchor and washer

(;\

Centerline of
11 vsatk stud,
typicat

Steel angle at both ends (or both sides of
single unit) £2-172 X 2-1/3 X /8 (min.}
vilth 3 - ¥10 sheet metal screws to
cabinat and 2 - 3/8" dlameter expansion
anchers lo conerete floor slab,

Angle connedtian to wall may be omitled
vihere H/D and H/L < 3 In accardance
with engineered desigs.

biuitiple Units: Tap Down View
Balt

inter-connecting -.
units at Fronl

& max.

Angle |
Baolt b
intar-connecting .1
units at frant and
rear

174" & round head maching bolt with hex mat and
veashar Interconnocting cobinets, Verily no internal
abstruction before Instaflation

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

June 2018
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Base Arichorage Alternate: In lieu of connecting file
cabinets tp the floor via added angles, sqame models
pennit direct anchorage through the base,

Use 4 anchors in each cabinet for free-standing uaits,

3/8" dismeter expansion
anchor ang washer

One continuous angle
across both cabinets may
bre used In liew of individual

angles
Multiple Uinits: Yop Oown View .
" *
fiolt adjacent units top £
and bottom, typicay in
Angle to floor < :
/
1/4* ¢ round head mach(ne bolt with hex nut and - et
washer interconnecting cablaels (two at tho front *#710" min,
and two at the rear) verify no internal obstruction
before ingtaltation, Note: Enginecring raquired for permanent
floer-mounted cabinels qver 6 faet tali,
Figure G-22. Base Anchored File Cahinets.
{FEMA E-74, 2012, Reducing the Risks of Nonstructural Earthquake Damage)
Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building -F-20 - ReidMiddleton
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6" max.

Note: Engineering required for all permanent lleor-supposted cabinets or shelving over 6

- Gang multiple units with stee!

S plates, 1" X4* X 12 ga. min, with

2-#12 sheat metal screws or 1/4¢
2 bolts cach end, min,

Afternate: Bolt together through
bBack with 2 - 1/47 & bolts iop
and bottom betviezen, min. Add
scfid blocking If backs of units
are not in contadt

S L2 UKW R HBX 10
min. with 4 #1¢ sheet metal
screws to bookcase, and 2 »
3/6" & expanston anchors ko
slab {esch side)

fapt tall. Netalls shawn are adenuate for kppleal shalvinng & feet nr loes In helght

Figure G-23. Anchorage of Freestanding Book Cases Arranged Back to Back.

{FEMA E-74, 2012, Reducing the Risks of Nonsfructural Earthquake Damage)

Washington State Schoal Seismic Safefy Assessments Project
Seismic Upgrades Concept Design Report ~ Main Building
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f.ocking device

. 47 Strap

. Satety fasteners In '
 aach side of CPU

Adhesive

.
S

CPU Tower
4-Point fastening - uce for ali CPUs safety Fastenar

Nota: Many propoetaly tasteners are
available to restrain cotntaertop ltems.
Chack the intemet for opticns,

ceu

Monltors

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

Washington State School Seismic Safetly Assessments Project June 2018
Seismic Upgrades Concept Design Repart — Main Building -F-22- ReidMiddlelon
Marysville School District - Totem Middle School



-~ Options for anchéring

equipment on a raised floor:

+  Mount to Independem
sieel platl‘orm, see Figure
6.5.3.1-1

* Restrain with cablies, see
Figure 6.5.3.1-11

»  Anchor with vertical
rods,see Figure 6.5.3,1-12

s Provide snubbers or
bracing at tops of tall
siendes equipment

+  Mauni on manufactured
isnlation platfarm

Rermovable floor

Adjustable height . =
Pedestal base plate anchered (o

pedestal ! ' ‘
“5F  slab with 2 or more expansion
Stringer bemeen arichors (if using bolts, locate at
edestals diagonally opposite cornars}
(where present)
Cantilgvered Access Fioor Pedestal
Floor panel -
stinger - Pipe clamp

{where present) - Floor bearing ptate

— Padestal

- Concrete
7 anchar

prace -
{strut, angle ar pipe}

Braced Access Floor Pedestal
{use for tall floors or where pedestals are not strong
enough to resist seismlc forges)

Muote; For néw floors in areds of high selsmicity, purchuse and instalt systems that meet the
applicable code pravisions far "spacial aceess Hoors.”

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

Washington State Schoo! Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report ~ Main Building -F-23- ReidMiddieton
Marysville School District — Totem Middle School




Attach unit to stapd as
; recommended by stand
! manufacturer
(4 bolts minimum}

Ralsed floor leyel

HNote! An alternatlve
restrained Isolator system
may be usad. Install per
manufacturer’s Instruclions.

£

Selsmlc rated

Helght of _ Height of - equipment stand

stand icad foor
Archor

Floor
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)

Loop steel cable
through caster
or anchor to
Raised fioor | equipment frame

*,

.,

Steel cable
with turnbuckle
(4 total)

Floar pedestal .

optimum 45°
W, angle £10°

g

Equipment restrained with cables beneath b raised floor

 Byebolt 11 concrete foor /
\

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

June 2019

Washington State School Seismic Safely Assessments Project
-F-24 - ReidMiddfeton
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Marysville School Disfrict - Totem Middle School



Alternate: Short angle
with machipe belts.
Connect to eguipment
with two bolts each angle

 Attach dovin to strut
at each corner

. Rod

LSt Anehor (2 minimum
- © per strut)

kY
Concrete Moor

Equipment anchered with vertical rods beneath a raised floor

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

Washington State School Ssismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Main Building -F-25- Heiti iddleton
Marysville School District — Totem Middie School




Mechanical and Electrical Equipment

Flexibie connections
between equipment _ FTTTTE
and piping will reduce

the potential for pipe
braaks and leaks

-

fimensions of angies and
iocation of anchors and/or bolts Plan View
provided by design

S (7

One anchor and two Twa anchors and one One anchor and one
bolts to equipment §s ok bolt ta equipment is ok baolt to eguipment may not be
adequate and should be avolded

. ise vielded
e Teinfordng plates

. Weld o8 around
o angleor
a8 specified,

J— - J—

If angle s welded
ta equipment, one anchor
I3 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 Nonsfructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report ~ Main Building -F-26- ReidMiddleton

Marysville School District - Totem Middie School



Equipment connected Lo steel frame .
or cancrete inertia base )

Height saving
,bracket (typlcal)

Restrained spring
Iselator {typical)

T

= Steel frarr;e orF concrete
(X Inertia base

Supplemental base with rastrained spring lsofators

Equipment connected to steel frame .
oi concrete inertia bace

. . Height saving brackel
vibration isolater 4 (typlcal)
{typlcal)

\-,

v

- Seismic snubber
{typical}

Steel frame or concrete
mertia basa

oFr canceeto Inertia base

Vibratlon isolator
{typical)

N - Snubber on 4 sides

B _ {no direct connection

1o equipment base)

Supplemantal base with apen springs and one-directional snubbers

Figure G-30. HVAC Equipment with Vibration Isolation.
{FEMA E-74, 2012, Reducing the Risks of Nonsfructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project Jung 2019
Seismic Upgrades Concept Dasign Report — Main Building -F27 - Reid Middteton
Marysville School District — Totern Middle School



Note: Provide appropriate rustproofing,
weatherprooting and ftashing detalls,

Shest metal curb

For large units the curb
stioud Include internatl stiffeners

for stability

Sealing
miateriat

s

Curb tép rail
or veood naller

(FEMA E-

Connection between unit
and curb, See examples helow.

- Twa ar more anchars
1o concrete slab, metal framing
or wood blocking each side
of unit

“-Cant strip, flashing and
counterflashing required
for weatherproofing

_Tnrough aolt
7 or lag boilt

Weld Sealing -0
,oed material bl Beveled washers
Additienal N, {if gloged as shown)
angte Curb top rail - + stantard washers
. Through bolt of wond naller (if flat overhang)
of lag belt

" Additional washers or
Steel spacars

Sealing

§
L4
matena !

Curb top g
rali or e AT SEHELOYER
woad naller T srew or veeld

Optional
weald connection

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

Washington State School Seismic Safety Assessments Project
Setsmic Upgrades Concept Design Report — Main Building

.F-28.

Marysvilie School District — Totem Middie School

ReidMiddiston



- Support angles
IQutiine of soismic cable; !

r quantity and orientation
} per construction

documents

/s 5
Bolt unit to support angles, 4
Alternate: Use self«drilling
sheet melal screws to
connect base of unit to
support frameviork, typicat

Flexidle connections
batwean equipmant
and piping will reduce
the potentiat for pipe

each side. breaks and leaks
For connection to e Plan View . See Figure
structure sea Figure 6.4.1.5-7 S B }95_-6

Reinforcod
L rod

Vibration Isolator -
where used -

-7 Angle of cabie

| shall ke 459 1 150

Cable
Ay

A

Suspended Equipment
with Cable Bracing

Reinforced
 red
f'/‘/

- Far connaction to
structure see
Flgure 6,4.1,5-7

Angle of angle or strut
shall be 4‘5" 1150

4""
‘/‘

Steel angle
OF Strs

Suspended Equipmént
with Riald Braging

Figure G-32. Suspended Equipment.
(FEMA E-74, 2012, Reducing the Risks of Nonstructural Farthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Besign Report — Main Building ~F-29 -

Heié idd leton
Marysville Schoal District - Totem Middle School



Flexible water i"te 2"
conngcfions fmmﬂig::?‘;‘fm"f . -~ Non-combustibte
S nat . 7 SPArer secure
‘ ': e Ly ol
1
Wrap one full ‘{
cirele around
tank or water ‘\ ]
heater i
9;4* l h,
il 9 - \\
s
/
5
BRIt with
wc"“? stud washerss

149 minimum
diameter X 3" 139
serew w/flat

washes

J
Mot straps
{Minimum

347 X 24 gauge,
may be purforatad)
i
, i .
5 S, S
\ Sy
Concrete or

masanry wall

i

Flewible gas
eonnaction

.

5

ITEY minimurm diometar
anchors w/2' minimum
gmbedment

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

-F-30 -

June 2018

ReidMiddieton
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T : First stud T
Flexibfe wrf}_ej f«\afznectnons riot bebind .

Wrap one full

tircle around )
tank or water ’j
heater E'
i Waler - -4
. ‘\ beater -
C _ /
s - e /
V4 Eriirclé Lank one fu /’
verap from brent an C
hz:stﬁ;i! :‘t;ﬁi)s with metat strap

3f4% X 24 guage,
may be perforated)

\

W
;s
N,

{2 pietes tatal)
Plan View

Concrete or
Woot stud masenry wall
!

1/4= minlmum

: diameter x 3* {ag
screw vifflat
washer

174
E..

Flexitle gas |
connection
@\

rO -

174" minimum glameter

anchars wi2® mintmum
embedment

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

install angle and bolts
at three or more locatlons
equally spaced around base,

I
i

4 /# tmore than four sngtes or if angles
Iy are welded to the tank base, one

/ concrete anchor may be used,

! {applicable to round equiprment)

F;

Figure G-35. Water Heater — Base Mounted.
(FEMA E-T4, 2012, Reducing the Risks of Nonstructural Earthquake Damage)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Bullding -F-31 - ReidMiddleton

Marysville School District - Totem Middle School




See Flgures 6.4.1,5-6 & 7 Tor
alternate connections

Transverse

© Threaded rod
Brace

Rod stiffener
as reqgulred

Selsmic
bracket

Bolt with~ ﬁa
spring nut { "

i
1
/
. . Speed Lock
5 Clevis Hanger
o Standard Duty
[ Clevis Hanger :
o . “‘\‘ ; "\I
Add pipe sleeve i
that ha{s ar; insicic;!lamnlcr"\ |
1/4" larger than /
wztﬁ"i:?u'?aiﬂgﬂﬁpe outside diar?ml«:r al boit 5, S
Figure G-36. Rigid Bracing — Single Pipe Transverse.
(FEMA E-74, 2012, Reducing the Risks of Nonsfructural Earthquake Damage)
Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report — Maln Building ~F-32-
Marysville School District - Totem Middle School

ReidMiddieton



See Figures 6.4.1,5-6 & 7 (or
alternate connections

e

.,

~" 8% required

‘ l Rod stiffener

Transverse cable ..

'\hainger -
N Speed Lock
v Clevis Hanger
Standard Duty / .
Clevis Hanger s e
‘\\ :’f /
L #j
A\ .
Add plpe sleeve ™ ) {
that has an insige diameter !
/4" larger than Y

oulside diameter of bolt 5,

Clevis Hanger
with Insulated Pipe

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

Washington State School Seismic Safety Assessments Project
Seismic Upgrades Concept Design Report — Main Building -F-33-
Marysville School District — Totem Middle School

June 2019
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Electrical and Communications

Slrut against wall. Anchor to
concreta o masenry with

déxpanslon anchars; anchar o

studs with scrows o togigle bolts,
Verify that wall is copable of :
resisting lomds imposed by all
anchozed equipment.

Alternate: anchor directly through base
if unit Is premanufactured for base
anchoragu and access is avallable

Figure G-38. Electrical Control Panels, Motor Controls Centers, or Switchgear.

- Bolts through
back {o steut

Scraw ko
cabinet

i

# 1 . ]
Stk angle Anthor to
soncrate

Motes: Edquipment that js not tall and slender may be

seismically anchored similar to Figure 6.4.1.1-6 or
A0,0-7

Tn O Al power to equipmant pefore proceeding

wikh @ny wosk

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

Washington State School Seismic Safety Assessments Project

Seismic Upgrades Concept Design Report — Main Building
Marysville School District - Totem Middle School

-F-34 -
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Control parel

Angle may be reaulred bolted to angle
for bracing Gependln? support frame
on panel height and weight

Weld supports
o vertical leg

Angle braced |
Y .
St S ; ~, Angle frame
Front view or strut
Anchor to
. concrete - T
- @g;y Concrete anchors
X {2 per leg)
e (2 per support)
Weld brace (o base plate .
~ Weild angie
{g base plate
Frea Standing
Expanslon anchor to concrote or masonry BXpansion aAchor Lo concrete o
walls; sheet matal scrow or togale boit to masoney walls; sheet metal screw or
metal stud, 129 screw to vwood stud toggle bolt to metaf stud or backing
{3 minimum per strut) plate, wood strew to woed stud,

~,

5,

. Electrical panet
(i of f power)

Strut

i 4
Ealt through cablnet
to strut cach cornoy

Alternata: anchor
directly through back

ST 1o eoncrate of
Verlfy that wall s capable ;
of resisting imposed loads masonry viail

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)

Washington State School Seismic Safety Assessments Project June 2019
Seismic Upgrades Concept Design Report - Main Building -F-35. ReidMiddleton
Marysville School District - Totem Middle School ._



Note: For condition
Spﬂ"g, fsolator where generator 15 nol
J mounted on Isolatars,
j See Figute 6.4.1,1-5 o
6.4,1.1-7, slmiar,

Provide flaxihle
connactlgn for -
all plplng, e
conduit and
dicting

~ fnertia base

Base Frame Plan «
All Directional Snubbers

Stoo! pfate

eld
||

o Sleel plate

weld  ll-directional |
] /setsmic snubber )

Gap

Steel plate
stiffenar

Conirele
- anchers
e

- Steet angte

e

Weld

™ Congrete
Spring Isolatar, typical anchor

Note: Turn off all power to |
equipmaat before proceading
with work. ‘

i

Base Frame Plan -
One Diractional Snubbers

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

Washington State Schoo! Seismic Safety Assessments Project June 2019

Seismic Upgrades Concept Design Report - Main Building «F-36- ReidMiddlelon
Marysville School District - Totem Middle School -_



This page intentionally left blank.




Pty

ReidMiddleton

728 — 134th St SW
Suite 200
Everett, WA 98204

Tel 425-741-3800
Fax 425-741-3900

www.reidmiddleton.com
File No. 262018.063




