Oregon Seismic Status Report - 2018

Oregon law requires school districts and education service districts to provide DOGAMI with notice of
construction projects that may affect a school’s seismic risk.
This report was generated by DOGAMI from submitted data.
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Submission Date: 08/08/18



keptt

LOWELL SCHOOL DISTRICT
HIGH SCHOOL

SEISMIC EVALUATION AND CONCEPTUAL SEISMIC
STRENGTHENING DESIGN

DECEMBER 15, 2015

KPFF ProsecT No. 215416

PREPARED BY:

KPFF CONSULTING ENGINEERS
111 SW FirTH AVENUE, SUITE 2500
PorTianD, OR 97204

SUBMITTED TO:

. TN ;:
GLAS ARCHITECTS \\é P \- T
115 WesT 8™ AVENUE, SUITE 285 NS

EUGENE, OR 97401 DErrns: 1 74




TABLE OF CONTENTS

DESCRIPTION PaGe No.
INTRODUCTION AND PROJECT SCOPE.......0eees e crrersrsseerserns crcecsnarrarre, rrerrrennanees e 1
BUILDING DESCRIPTION....cve.e e eeresererarenrrerr b arasreans ettt eerereearerere teeverreenerns W2
OBSERVATIONS. cuvveeeeerseesnnsnserssossossasssssecsosossssnnsaransasassens veerenees TN O verrreereasaiin s 2
STRUCTURAL EVALUATIONS.......... Crrereereseens rerrereeresarennne reerees s tevrereenensannensises cerenes rrrerreereeresaaen 2-4
GENERAL SUMMARY AND RECOMMENDATIONS .t vvversecsrennresessssasassessessiesssrannerseressisissbansnssesssvassannssasesssissaase 4

APPENDIX A ASCE 41-13 CHECKLISTS

LiFE SAFETY BASIC CONFIGURATION CHECKLIST
LiFE SAFETY STRUCTURAL CHECKLIST FOR BUILDING TyPE W2
NONSTRUCTURAL CHECKLIST

APPENDIX B RVS REPORT

APPENDIX C STRENGTHENING SCHEME



INTRODUCTION AND PROJECT SCOPE

The Lowell High School Campus is located in Lowell, Oregon. The campus consists of various
buildings constructed in approximately 1942. This evaluation is limited to the Main Building which
includes the main entry, corridors, adjacent classrooms, and the gym. KPFF Consulting Engineers
was contracted to perform a seismic investigation and to provide a conceptual strengthening
scheme for pricing. American Society of Civil Engineers (ASCE) Standard 41-13, Seismic Evaluation
and Retrofit of Existing Buildings was used to complete the evaluation and strengthening scheme.

KPFF used an ASCE 41-13 Tier 1 Screening as an evaluation tool and as a guideline to develop the
conceptual seismic strengthening scheme. The recommended strengthening scheme provides
rehabilitation of the seismic resisting system and mitigation of nonstructural hazards to a Life Safety

Performance Level.

The seismic evaluation included an assessment of observable structural conditions. No original
structural drawings are available. Our review and the findings presented herein are limited to those
conditions and components for which sufficient information could be found within the original
structural drawings and confirmed on site by the visual observations of KPFF personnel.

Observations, analyses, conclusions, and recommendations contained within this report reflect our
engineering judgment. Concealed problems with the construction of the building may exist that
cannot be revealed through drawings and photos alone, Therefore, KPFF can in no way warrant or
guarantee the condition of the existing construction of the building, or the future building

performance,

NV .

Lowell High School Campus Plan
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BUILDING DESCRIPTION

The Lowell High School campus consists of the main building which includes the center wing with a
library at the north end, a science lab at the south end and a gymnasium and stage on the west
side. The structure is wood framed and single-story. There is a crawl space below most of the floor
with a basement under the south lab space. Strip footings appear to be used around the perimeter.
No drawings are available for the existing structure.

The roof over the classrooms is wood framed with straight sheathing over 2x6 roof joists. The roof
_over the gym consists of straight sheathing on 2x10 roof joists at 24 inches on center which span
between bowstring trusses with glulam chords. Trusses span from a beam and column line over the
bleachers to a bearing wall and header over the stage. There appears to be a sag in the header over
the stage opening. The floor framing for the main building is 2x10 joists supporting straight
sheathing and in turn supported by posts and beams in the crawl space. The perimeter bearing
walls appear to be framed with 2x wood studs, size and spacing was not visible.

(OBSERVATIONS

Site Reconnaissance

KPFF conducted a site survey of the school to determine the type of construction, determine a
potential upgrade scheme, and assess the general building condition. The building exterior has been
recently renovated with new siding, paint, and roofing.

Drawing Review

No existing drawings are available.

STRUCTURAL EVALUATIONS

The Lowell High School was evaluated using ASCE 41-13, Seismic Evaluation and Retrofit of Existing
Buildings. The building’s seismic performance was assessed in accordance with ASCE 41-13. The
structure is considered a wood frame with flexible diaphragms building {Type W2). The appropriate
Tier 1 checklists for this building type in a high seismicity region are provided in Appendix A of this
report. Below is a summary of the items that were found to be nonconforming along with
comments and/or recommendations. In accordance with an ASCE 41-13 Tier 1 assessment, these

items require mitigation.

»  Shear Stress Check — This criterion requires there to be enough length of existing shear walls to

resist the lateral forces.
« Additional shear walls should be added to resist the total seismic load. The

strengthening scheme adds new shear wall elements.

Lowsll High School 2 KPFF Project No. 215416
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»  Wood Sills — This criterion requires that all wood sills be bolted to the foundation.
o No bolts from the wood sills to the top of the concrete basement walls were
observed. The strengthening scheme adds these anchor bolts.

»  Girder or Beam/Column Connection — This criterion requires that there be a positive connection
utilizing plates, connection hardware or straps between the girder and the column support.
s The wood beam to column connection was not visible. Based on the age of
construction, this is assumed to be noncompliant. The strengthening scheme
provides straps to meet this requirement.

= Diaphragm Continuity — This criterion requires that the diaphragms shall not be composed of

split level floors.
= There are several steps in diaphragms for the various parts of the building.

» Roof Chord Continuity — This criterion requires that all chord elements be continuous,

regardless of changes in roof elements.
s There are no chord elements in this structure. The top plate of the wood framed

walls could be considered a chord, but is not continuous. The strengthening scheme
adds elements to create a continuous chord.

» Unblocked Diaphragms — This criterion requires that all diagonally sheathed diaphragms shall

have horizontal spans less than 40 feet.
= All of the diaphragms in this structure exceed this span criterion. The strengthening

scheme adds shear wall elements to reduce the span.
= URM Chimney

= Remove chimney.

Geologic Site Hazards

The building's Geologic and Site Hazards were evaluated based on visual observations of the site.
The appropriate Tier 1 checklist is provided in Appendix A of this report, KPFF Consulting Engineers
recommends completing a geotechnical report prior to final design.

Nonstructural Components

The building's nonstructural components were evaluated based on the requirements of ASCE 41-13.
The appropriate Tier 1 checklists are provided in Appendix A of this report and a summary of the
deficiencies are listed below:

» Emergency Lighting — Emergency lighting shall be anchored or braced to prevent falling during
an earthquake. The anchorage of new egress lighting will be completed in the next phase.

Lowell High School 3 KPFF Project No. 215416
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= URM Chimneys — No unreinforced masonry chimney shall extend above the roof surface more
than twice the least dimension of the chimney. Both chimneys exceed this limit and neither
chimney is braced. The strengthening scheme addresses bracing both of the chimneys.

»  Building Contents and Furnishings — ltems such as file cabinets and bookshelves were generally

found to be unbraced. it is recommended that a review of furnishing anchorages be performed,
particularly along exit routes, with upgrades installed as required to meet ASCE 31-03.

GENERAL SUMMARY AND RECOMMENDATIONS

Based on the ASCE 41-13 Tier 1 screening, the Lowell High School presently has deficiencies that
could result in localized hazards, or partial or total collapse of the structure in a major seismic
event. Significant deficiencies include: shear walls over stressed, wood sills not adequately routed
to foundations, girder or beam to column connectors, diaphragm continuity, roof chord continuity,
unblocked diaphragms, and URM chimney.

KPEF Consulting Engineers recommends strengthening the structure to a Life Safety Performance
Level. Refer to Appendix C for the proposed strengthening scheme,

Lowell High School 4 KPFF Project No. 215416
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ASCE 41-13 Tier 1 Checklists

Project Name  Lowell High School

Project Number 215416

FIRM: KPFF Consulting Engineers
PROJECT NAME: Lowell High School
SEISMICITY LEVEL: High

PROJECT NUMBER: 215416

COMPLETED BY: R.Kernan

DATE COMPLETED: 11/12/15

REVIEWED BY:

REVIEW DATE:

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

16.1 Basic Checklist

Very Low Seismicity

ES
LOAD PATH: The structure shall contain a
complete, well-defined oad path, including

1 [ ] | structural elements and connections, that serves
to transfer the inertial forces associated with the
mass of all elements of the building to the
foundation. (Commentary: Sec. A.2.1.1. Tier 2: Sec.
54.1.1)

(@)
z
A
<
>
<

NC | N/A WALL ANCHORAGE: Exterior concrete or masonry

walls that are dependent on the diaphragm for
IR [ ]| fateral 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 shall have
adequate strength to resist the connection force
calculated in the Quick Check procedure of
Section 4.5.3.7. {Commentary: Sec. A.5.1.1. Tier 2:
Sec.5.7.1.1)

@)
[

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

16.1.2LS Life Safety Basic Configuration Checklist

Low Seismicity
Building System
General

c [Nc|nml u |t ~
complete, weli-defined load path, including

] 11 [ | structural elements and connections, that serves
to transfer the inertial forces associated with the
mass of all elements of the building to the
foundation. (Commentary: Sec. A.2.1.1. Tier 2: Sec.
54.1.1)

NC [N/al U |ADJACENT BUILDINGS: The clear distance Wall anchorage is unknown.

between the building being evaluated and any
(]| [ | adjacent building is greater than 4% of the height
of the shorter building. This statement need not
apply for the following building types: W1, W1A,
and W2, (Commentary: Sec. A.2.1.2. Tier 2: Sec.
5.4.,1.2)

N

NC [N/A] U MEZZANINES: Interior mezzanine levels are

braced independently from the main structure or
O [] |are anchored to the seismic-force-resisting
elements of the main structure. (Commentary:
Sec. A.2.1.3. Tier 2: Sec. 5.4.1.3)

@)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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Project Name  Lowell High School
Project Number 215416

ding Configuration

TING

C | NC|N/A

the seismic-force-resisting system in any story in
[71 I O |each direction is not less than 80% of the strength
in the adjacent story above, (Commentary: Sec.
A2.2.2, Tier 2: Sec. 5.4.2.1)
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c | Nc|N/a| u |SOFTSTORY: The stiffness of the seismic-force-
resisting system in any story is not less than 70%
11 [ [ | of the seismic-force-resisting system stiffness in
an adjacent story above or less than 80% of the
average selsmic-force-resisting system stiffness of
the three stories above. (Commentary: Sec.
A.2.2.3. Tier 2: Sec, 5.4.2.2)

NC IN/Al U VERTICAL IRREGULARITIES: All vertical elements in
the seismic-force-resisting system are continuous
71 [ | [ |to the foundation. (Commentary: Sec. A.2.2.4. Tier
2:Sec. 5.4.2.3)

o}

c IncIn/al u GEOMETRY: There are no changes in the net
horizontal dimension of the seismic-force-

(11 O3 | [ |resisting system of more than 30% in a story
relative to adjacent stories, excluding one-story
penthouses and mezzanines. {Commentary: Sec.
A.2.2.5. Tier 2: Sec. 5.4.24)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

c | N |IN/Al U [MASS: There is no change in effective mass more
than 50% from one story to the next. Light roofs,
[11 11 L | penthouses, and mezzanines need not be
considered. (Commentary: Sec. A.2.2.6. Tier 2: Sec.
5.4.2.5)

NC [N/A| U | TORSION: The estimated distance between the
story center of mass and the story center of

11 0| [ | rigidity is less than 20% of the building width in
either plan dimension. (Commentary: Sec. A.2.2.7,
Tier 2: Sec. 5.4.2.6)

[

Moderate Seismicity
Geologic Site Hazard
ZRA 5. " DESCRIPT
c | NcInal U LIQUEFACTION: Liquefaction-susceptible,
saturated, loose granular soils that could

oo jeopardize the building’s seismic performance
shall not exist in the foundation soils at depths
within 50 ft under the building. {Commentary:
Sec. A.6.1.1. Tier 2: 5.4.3.1)

c IncInAa SLOPE FAILURE: The building site is sufficiently
remote from potential earthquake-induced slope
[11 [ | [ | failures or rockfalls to be unaffected by such
failures or is capable of accommodating any
predicted movements without failure,
(Commentary: Sec. A.6,1.2, Tier 2: 54.3.1)

c

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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Project Name  Lowell High School
Project Number 215416

c | NcIn/A SURFACE FAULT RUPTURE: Surface fault rupture

and surface displacement at the building site are
11 TJ1 L | not anticipated. (Commentary: Sec. A.6.1.3. Tier 2:
54.3.1)

<

High Seismicity

C |NC|N/A| U

dimension of the seismic-force-resisting system at
(1| | [ | the foundation level to the building height (base/
height) is greater than 0.654. (Commentary: Sec.
A.6.2.1. Tier 2: Sec. 5.4.3.3)

NC In/al u |TIES BETWEEN FOUNDATION ELEMENTS: The

foundation has ties adequate to resist seismic
NI ] | forces where footings, piles, and piers are not
restrained by beams, slabs, or soils classified as
Site Class A, B, or C. {Commentary: Sec, A.6.2.2.
Tier 2: Sec. 5.4.3.4)

g

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown

© 2014 American Society of Civil Engineers 6 Rev.41-31.1



Project Name  Lowell High School
Project Number 215416

16.3LS Life Safety Structural Checklist for Building Type W2: Wood
Frames, Commercial and Industrial

Low and Moderate Seismicity

RA

Lateral Seismic-Force-Resisting System

SCRIPTION
REDUNDANCY: The number of lines of shear walls
in each principal direction is greater than or equal
to 2. (Commentary: Sec. A.3.2.1.1. Tier 2: Sec.
5.5.1.1)

ENTS?

e e A T

C | NC|N/A

SHEAR STRESS CHECK: The shear stress in the
shear walls, calculated using the Quick Check
procedure of Section 4.5.3.3, is less than the
following values (Commentary: Sec. A.3.2.7.1. Tier
2:Sec. 5.5.3.1.1):

Structural panel sheathing 1,000 1b/ft
Diagonal sheathing 700 Ib/ft
Straight sheathing 100 Ib/ft
All other conditions 100 ib/ft

Add plywood sheathing to roofs and walls at
roof step.

C | NC {N/A

STUCCO (EXTERIOR PLASTER) SHEAR WALLS:
Multi-story buildings do not rely on exterior
stucco walls as the primary seismic-force-resisting
system. (Commentary: Sec. A.3.2.7.2. Tier 2: Sec.
5.5.3.6.1)

NC | N/A

A

GYPSUM WALLBOARD OR PLASTER SHEAR
WALLS: Interior plaster or gypsum wallboard is
not used as shear walls on buildings more than
one story high with the exception of the
uppermost level of a multi-story building.
(Commentary: Sec. A.3.2.7.3. Tier 2: Sec. 5.5.3.6.1)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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Project Name  Lowell High School

Project Number 215416

N/A

NARROW WOOD SHEAR WALLS: Narrow wood
shear walls with an aspect ratio greater than 2-
to-1 are not used to resist seismic forces.
{(Commentary: Sec, A.3.2.7.4, Tier 2: Sec. 5.5.3.6.1)

N/A

c

WALLS CONNECTED THROUGH FLOORS: Shear
walls have an interconnection between stories 10
transfer overturning and shear forces through the
floor. {Commentary: Sec. A.3.2.7.5, Tier 2:
Sec.5.5.3.6.2)

N/A

HILLSIDE SITE: For structures that are taller on at
least one side by more than one-half story
because of a sloping site, all shear walls on the
downhill slope have an aspect ratio less than 1-
to-1. (Commentary: Sec. A.3.2.7.6. Tier 2: Sec.
55.3.6.3)

N/A

c

CRIPPLE WALLS: Cripple walls below first-floor-
level shear walls are braced to the foundation
with wood structural panels. (Commentary: Sec.
A3.2.7.7. Tier 2: Sec. 5.5.3.6.4)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown

© 2014 American Society of Civil Engineers 3
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ProjectName  Lowell High School
Project Number 215416

c | ncIn/al U | OPENINGS: Walls with openings greater than 80% | Add plywood shear walls along corridors and
of the length are braced with wood structural solid exterior walls to account for large

] [ [ | panel shear walls with aspect ratios of not more | openings.
than 1.5-to-1 or are supported by adjacent
construction through positive ties capable of
transferring the seismic forces. (Commentary: Sec.
A.3.2.7.8. Tier 2: Sec. 5.5.3.6.5)

Connections
TN ‘DESCRIPTION MMENTS.

c I NcIN/Al U |WOOD POSTS: There is a positive connection of | Connect posts to footings.
weod posts to the foundation. (Commentary: Sec.

] [11 [J|A5.3.3.Tier 2: Sec. 5.7.3.3)

c INcINAl v WOOD SILLS: All wood sills are bolted to the Connect wood sills to perimeter walls.
foundation. (Commentary: Sec. A.5.3.4. Tier 2: Sec.

1 5.7.3.3)

c IncInal u GIRDER-COLUMN CONNECTION; There is a Provide connections between posts and
positive connection using plates, connection girders.

] [11 [T | hardware, or straps between the girder and the
column support. (Commentary: Sec. A.5.4.1. Tier 2:
Sec. 5.7.4.1)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

High Seismicity
Diaphragms

c INcINnAal U DIAPHRAGM CONTINUITY: The diaphragms are
not composed of split-level floors and do not
11 3| ] | have expansion joints. (Commentary: Sec. A4.1.1.
Tier 2: Sec. 5.6.1.1)

NC |n/al U |ROOF CHORD CONTINUITY: All chord elements | Add tension and compression chords for all

C

are continuous, regardless of changes in roof roof diaphragms.
OJ 11 [ | elevation. (Commentary: Sec. A.4.1.3. Tier 2: Sec.

5.6.1.1)
c INCIN/A] U DIAPHRAGM REINFORCEMENT AT OPENINGS:

There is reinforcing around all diaphragm
I [ |epenings larger than 50% of the building width in
either major plan dimension. (Commentary: Sec.
A.4.1.8. Tier 2: Sec. 5.6.1.5)

c | NCIN/A STRAIGHT SHEATHING: All straight sheathed Add plywood sheathing.

diaphragms have aspect ratios less than 2-to-1in
] ]| [T | the direction being considered. (Commentary:
Sec. A.4.2.1. Tier 2; Sec. 5.6.2)

[on

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown

© 2014 American Society of Civil Engineers 5 Rev.41-31.1



ProjectName  Lowell High School
Project Number 215416

c | ncInvva SPANS: All wood diaphragms with spans greater
than 24 ft consist of wood structural panels or
Oy [] | diagonal sheathing. Wood commercial and
industrial buildings may have rod-braced systems|
(Commentary: Sec. A4.2.2. Tier 2: Sec. 5.6.2)

i

¢ | NcInal u |PIAGONALLY SHEATHED AND UNBLOCKED

DIAPHRAGMS: All diagonally sheathed or
g 7 | unblocked wood structural panel diaphragms
have horizontal spans less than 40 ft and aspect
ratios less than or equal to 4-to-1. {(Commentary:
Sec. A4.2.3. Tier 2: Sec. 5.6.2)

¢ | Nc |N/al u | OTHER DIAPHRAGMS: The diaphragm does not

consist of a system other than wood, metal deck,
RN [] | concrete, or horizontal bracing. (Commentary:
Sec, A4.7.1. Tier 2: Sec. 5.6.5)

Connections

RIETION COMMENTS
c | NC Nl u |WOOD SILL BOLTS: Sill bolts are spaced at 6 ftor | Add sill plate connections.
less, with proper edge and end distance provided

NI for wood and concrete. (Commentary: A.5.3.7. Tier
2:Sec.5.7.3.3)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown

© 2014 American Society of Civil Engineers 6 Rev.41-31.1



Project Name  |owell High School
Project Number 215416

16.17 Nonstructural Checklist

The Performance Level is designated LS for Life Safety or PR for Position Retention. The level of seismicity is designated as “not
required” or by L, M, or H, for Low, Moderate, and High.

All Seismicity Levels

Life Safety Systems

TING ct
NC [N/A LS'LMH; PR-LMH.
FIRE SUPPRESSION PIPING: Fire suppression
O ] | piping is anchored and braced in accordance with
NFPA-13. (Commentary: Sec. A.7.13.1. Tier 2: Sec.
13.7.4)

ESCRIPTIO

(@}
Lo

FLEXIBLE COUPLINGS: Fire suppression piping has
NI [] | flexible couplings in accordance with NFPA-13.
(Commentary: Sec. A.7.13.2. Tier 2: Sec, 13.7.4)

NC IN/A| U LS-LMH; PR-LMH.

EMERGENCY POWER: Equipment used to power
HIE or control life safety systems is anchored or
braced. (Commentary: Sec. A.7.12.1., Tier 2: Sec.
13.7.7)

o

C NC N/A LS-LMH; PR-LMH.

STAIR AND SMOKE DUCTS: Stair pressurization
g [] |and smoke control ducts are braced and have
flexible connections at seismic joints.
(Commentary: Sec. A.7.14.1. Tier 2: Sec. 13.7.6)

<

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

C NC | N/A U LS‘MH; PR-MH.

SPRINKLER CEILING CLEARANCE: Penetrations
IR [] | through panelized ceilings for fire suppression
devices provide clearances in accordance with
NFPA-13. (Commentary: Sec. A.7.13.3. Tier 2: Sec.
13.7.4)

c INncINAal u LS-not required; PR-LMH.

EMERGENCY LIGHTING: Emergency and egress
Ot ] Iightingequipmentisanchoredorbraced.
(Commentary: Sec. A.7.3.1. Tier 2: Sec. 13.7.9)

Hazardous Materiais
RATIN

LMH.
HAZARDOUS MATERIAL EQUIPMENT: Equipment
1O ["] | mounted on vibration isolators and containing
hazardous material is equipped with restraints or
snubbers. (Commentary: Sec. A.7.12.2. Tier 2:

13.7.1)

NC | N/A 1.S-LMH; PR-LMH.

HAZARDOUS MATERIAL STORAGE: Breakable
g [ | containers that hold hazardous material,
including gas cylinders, are restrained by latched
doors, shelf lips, wires, or other methods.
(Commentary: Sec. A.7.15.1. Tier 2: Sec. 13.8.4)

M
(@

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School

Project Number 215416

N/A

(=

LS-MH; PR-MH.

HAZARDOUS MATERIAL DISTRIBUTION: Piping or
ductwork conveying hazardous materials is
braced or otherwise protected from damage that
would allow hazardous material release.
(Commentary: Sec. A.7.13.4. Tier 2: Sec. 13.7.3 and
13.7.5)

N/A

LS-MH; PR-MH.

SHUT-OFF VALVES: Piping containing hazardous
material, including natural gas, has shut-off valves
or other devices to limit spills or leaks.
(Commentary: Sec. A.7.13.3. Tier 2: Sec. 13.7.3 and
13.7.5)

N/A

LS-LMH; PR-LMH.

FLEXIBLE COUPLINGS: Hazardous material
ductwork and piping, including natural gas
piping, has flexible couplings. (Commentary: Sec.
A.7.15.4, Tier 2: Sec.13.7.3 and 13.7.5)

N/A

LS-MH; PR-MH.

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
has couplings or other details to accommodate
the relative seismic displacements. (Commentary:
Sec. A.7.13.6. Tier 2: Sec.13.7.3, 13.7.5, and 13.7.6)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown

© 2014 American Society of Civil Engineers 4
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Project Name  Lowell High School
Project Number 215416

Partitions

UNREINFORCED MASONRY: Unreinforced

1 [] | masonry or hollow-clay tile partitions are braced
at a spacing of at most 10 ft in Low or Moderate
Seismicity, or at most 6 ft in High Seismicity.
(Commentary: Sec. A.7.1.1. Tier 2: Sec. 13.6.2)

HEAVY PARTITIONS SUPPORTED BY CEILINGS: The
g "1 | tops of masonry or hollow-clay tile partitions are
not laterally supported by an integrated ceiling
system. (Commentary: Sec, A.7.2,1. Tier 2: Sec.
13.6.2)

NC | N/A LS-MH; PR-MH.

DRIFT: Rigid cementitious partitions are detailed
IR [] |to accommodate the following drift ratios: in steel
moment frame, concrete moment frame, and
wood frame buildings, 0.02; in other buildings,
0.005. (Commentary A.7.1.2 Tier 2: Sec, 13.6.2)

m
Lon

c | NC IN/A LS-not required; PR-MH.

LIGHT PARTITIONS SUPPORTED BY CEILINGS: The
11 [] | tops of gypsum board partitions are not laterally
supported by an integrated ceiling system.
(Commentary: Sec. A.7.2.1. Tier 2: Sec. 13.6.2)

<

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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Project Name  Lowell High School
Project Number 215416

c | NC IN/A LS-not required; PR-MH.

STRUCTURAL SEPARATIONS: Partitions that cross
14 [ 1|structural separations have seismic or control
joints. (Commentary: Sec. A.7.1.3. Tier 2. Sec.
13.6.2)

lem

c | NC [N/A LS-not required; PR-MH.
TOPS: The tops of ceiling-high framed or
O [] | panelized partitions have lateral bracing to the
structure at a spacing equal to or less than 6 ft.
(Commentary: Sec. A.7.1.4, Tier 2, Sec. 13.6.2)

(=

SUSPENDED LATH AND PLASTER: Suspended lath
IR and plaster ceilings have attachments that resist
seismic forces for every 12 ft2 of area.
(Commentary: Sec. A.7.2.3. Tier 2: Sec. 13.6.4)

NC | N/A LS-MH; PR-LMH.

SUSPENDED GYPSUM BOARD: Suspended
HigNIEN gypsum board ceilings have attachments that
resist seismic forces for every 12 ft? of area.
(Commentary: Sec. A.7.2.3. Tier 2: Sec. 13.6.4)

g
(=

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School

Project Number 215416

N/A

L S-not required; PR-MH.

INTEGRATED CEILINGS: Integrated suspended
ceilings with continuous areas greater than 144
ft2, and ceilings of smaller areas that are not
surrounded by restraining partitions, are laterally
restrained at a spacing no greater than 12 ft 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.
(Commentary: Sec. A.7.2.2. Tier 2: Sec. 13.6.4)

g}

NC

N/A

[l

LS-not required; PR-MH.

EDGE CLEARANCE: The free edges of integrated
suspended ceilings with continuous areas greater
than 144 ft2 have clearances from the enclosing
wall or partition of at least the following: in
Moderate Seismicity, 1/2 in.; in High Seismicity,
3/4 in. (Commentary: Sec. A.7.2.4, Tier 2: Sec.
13.6.4)

N/A

LS-not required; PR-MH.

CONTINUITY ACROSS STRUCTURE JOINTS: The
ceiling system does not cross any seismic joint
and is not attached to multiple independent
structures. (Commentary: Sec. A.7.2.5. Tier 2: Sec.
13.6.4)

N/A

<

LS-not required; PR-H.

EDGE SUPPORT: The free edges of integrated
suspended ceilings with continuous areas greater
than 144 ft2 are supported by closure angles or
channels not less than 2 in. wide. (Commentary:
Sec, A.7.2.6. Tier 2: Sec. 13.6.4)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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ProjectName  Lowell High School
Project Number 215416

¢ I NcINAl u LS-not required; PR-H.

SEISMIC JOINTS: Acoustical tile or lay-in panel
HigN 1| ceitings have seismic separation joints such that
each continuous portion of the ceiling is no more
than 2500 ft2 and has a ratio of long-to-short
dimension no more than 4-to-1. (Commentary:
Sec. A7.2.7. Tier 2: 13.6.4)

LS-MH; PR-MH.
INDEPENDENT SUPPORT: Light fixtures that weigh
. [] | more per square foot than the ceiling they
penetrate are supported independent of the grid
ceiling suspension system by a minimum of two
wires at diagonally opposite corners of each
fixture, (Commentary: Sec. A.7.3.2. Tier 2: Sec.
13.6.4 and 13.7.9)

[}
=z
N
=
=
>
C

LS-not required; PR-H.

PENDANT SUPPORTS: Light fixtures on pendant
O [] | supports are attached at a spacing equal to or less
than 6 ft and, if rigidly supported, are free to
move with the structure to which they are
attached without damaging adjoining
components. (Commentary: A.7.3.3. Tier 2: Sec.
13.7.9)

C | NC|N/A

(==

NC | N/A LS-not required; PR-H.

LENS COVERS: Lens covers on light fixtures are
RN [T} | attached with safety devices. (Commentary: Sec.
A.7.3.4. Tier 2: Sec. 13.7.9)

(@)
c

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown

© 2014 American Society of Civil Engineers 8 Rev.41-31.1



ATIN
C | NC

Cladding and Glazing

ESCRIBTION S
LS-MH; PR-MH.
CLADDING ANCHORS: Cladding components
weighing more than 10 Ib/ft2 are mechanically
anchored to the structure at a spacing equal to or
less than the following: for Life Safety in Moderate
Seismicity, 6 ft; for Life Safety in High Seismicity
and for Position Retention in any seismicity, 4 ft.
(Commentary: Sec. A.7.4.1. Tier 2: Sec. 13.6.1)

Project Name  Lowell High School

Project Number 215416

N/A

LS-MH; PR-MH.

CLADDING [SOLATION: For steel or concrete
moment frame buildings, panel connections are
detailed to accommodate a story drift ratio 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.
{Commentary: Sec. A.7.4.3. Tier 2: Section 13.6.1)

N/A

<

LS-MH; PR-MH.

MULTI-STORY PANELS: For multi-story panels
attached at more than one floor level, panel
connections are detailed to accommodate a story
drift ratio 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
seismicty, 0.02. (Commentary: Sec. A.74.4. Tier 2:
Sec. 13.6.1)

N

NC

N/A

[ow

LS-MH; PR-MH.

PANEL CONNECTIONS: 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.
(Commentary: Sec. A.7.4.5. Tier 2: Sec. 13.6.1.4)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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Project Name  Lowell High School
Project Number 215416

NC |N/A| U LS—MH; PR-MH.

BEARING CONNECTIONS: Where bearing
NI [ | connections are used, there is a minimum of two
bearing connections for each cladding panel.
{Commentary: Sec. A.7.4.6. Tier 2: Sec. 13.6.1.4)

M

INSERTS: Where concrete cladding components
O 3 [] | use inserts, the inserts have positive anchorage or
are anchored to reinforcing steel. (Commentary:
Sec. A.7.4.7. Tier 2: Sec. 13.6.1.4)

(@)

OVERHEAD GLAZING: Glazing panes of any size in
] g curtain walls and individual interior or exterior
panes over 16 ft? in area are laminated annealed
or laminated heat-strengthened glass and are
detailed to remain in the frame when cracked.
(Commentary: Sec. A.7.4.8: Tier 2: Sec. 13.6.1 .5)

o

Masonry Veneer

TIES: Masonry veneer is connected to the backup
arg [] | with corrosion-resistant ties. There is a minimum
of one tie for every 2-2/3 ft?, and the ties have
spacing no greater than the following: for Life
Safety in Low or Moderate Seismicity, 36 in.; for
Life Safety in High Seismicity and for Position
Retention in any seismicity, 24 in. (Commentary:
Sec. A.7.5.1. Tier 2: Sec. 13.6.1.2)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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ProjectName  Lowell High School

Project Number 215416

N/A

LS-LMH; PR-LMH.

SHELF ANGLES: Masonry veneer is supported by
shelf angles or other elements at each floor above
the ground floor. (Commentary: Sec. A.7.5.2. Tier
2:Sec. 13.6.1.2)

N/A

c

LS-LMH; PR-LMH.

WEAKENED PLANES: Masonry veneer is anchored
1o the backup adjacent to weakened planes, such
as at the locations of flashing. (Commentary: Sec.
A.7.5.3. Tier 2: Sec. 13.6.1.2)

N/A

LS-LMH; PR-LMH.

UNREINFORCED MASONRY BACKUP: There is no
unreinforced masonry backup. (Commentary: Sec.
A.7.7.2. Tier 2: Section 13.6.1.1 and 13.6.1.2)

N/A

LS-MH; PR-MH.

STUD TRACKS: For veneer with metal stud backup
stud tracks are fastened to the structure ata
spacing equal to or less than 24 in. on center.
(Commentary: Sec. A.7.6.1. Tier 2: Section 13.6.1.1
and 13.6.1.2)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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ProjectName  Lowell High School

Project Number 215416

C |NC[NA| U

LS-MH; PR-MH.

ANCHORAGE: For veneer with concrete block or
masonry backup, the backup is positively
anchored to the structure at a horizontal spacing
equal to or less than 4 ft along the floors and roof.
(Commentary: Sec. A.7.7.1. Tier 2: Sectjon 13.6.1.1
and 13.6.1.2)

C | NC|N/A

(==

LS-not required; PR-MH.

WEEP HOLES: In veneer anchored to stud walls,
the veneer has functioning weep holes and base
flashing. (Commentary: Sec. A.7.5.6. Tier 2: Section
13.6.1.2)

c

C | NC|N/A

LS-not required; PR-MH.

OPENINGS: For veneer with metal stud backup,
steel studs frame window and door openings.
(Commentary: Sec. A.7.6.2. Tier 2: Sec. 13.6.1.1 and
13.6.1.2)

Parapets, Cornices, Ornamentation, and Appendages

i
LS-LMH; PR-LMH.
URM PARAPETS OR CORNICES: Laterally
unsupported unreinforced masonry parapets or
cornices have height-to-thickness ratios no
greater than the following: for Life Safety in Low
or Moderate Seismicity, 2.5; for Life Safety in High
Seismicity and for Position Retention in any
seismicity, 1.5, {(Commentary: Sec. A.7.8.1. Tier 2:
Sec. 13.6.5)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School

Project Number 215416

C | NC | N/A

LS-LMH; PR-LMH.

CANOPIES: Canopies at building exits are
anchored to the structure at a spacing no greater
than the following: for Life Safety in Low or
Moderate Seismicity, 10 ft; for Life Safety in High
Seismicity and for Position Retention in any
seismicity, 6 ft. (Commentary: Sec. A.7.8.2. Tier 2:
Sec. 13.6.6)

C | NC|N/A

LS-MH; PR-LMH.

CONCRETE PARAPETS: Concrete parapets with
height-to-thickness ratios greater than 2.5 have
vertical reinforcement. (Commentary: Sec. A.7.8.3.
Tier 2: Sec. 13.6.5)

C | NC|N/A

LS-MH; PR-LMH.

APPENDAGES: Cornices, parapets, signs, and
other ornamentation or appendages that extend
above the highest point of anchorage to the
structure or cantilever from components are
reinforced and anchored to the structural system
at a spacing equal to or less than 6 ft. This
checklist item does not apply to parapets or
cornices covered by other checklist items,
{Commentary: Sec. A.7.8.4. Tier 2: Sec. 13.6.6)

O o
X
[

NC | N/A

Masonry Chimneys

falll

DESCRIPTIO
LS-LMH; PR-LMH,
URM CHIMNEYS: Unreinforced masonry chimneys
extend above the roof surface no more than the
following: for Life Safety in Low or Moderate
Seismicity, 3 times the least 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. (Commentary:
Sec. A.7.9.1. Tier 2: 13.6.7)

Remove chimney.

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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ProjectName  Lowell High School
Project Number 215416

¢ |NCINA| U |LSLMH; PR-LMH. Remove brick chimney.
ANCHORAGE: Masonry chimneys are anchored at
NI [} | each floor level, at the topmost ceiling level, and
at the roof. (Commentary: Sec. A.7.9.2. Tier 2:
13.6.7)

Stairs

LS-LMH; PR-LMH.

STAIR ENCLOSURES: Hollow-clay tile or

I [] |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, 12-to-1. (Commentary: Sec. A.7.10.1.
Tier 2: Sec. 13.6.2 and 13.6.8)

C [ NC{N/A

<

LS-LMH; PR-LMH.

STAIR DETAILS: In moment frame structures, the
IR [1 | connection between the stairs and the structure
does not rely on shallow anchors in concrete.
Alternatively, the stair details are capable of
accommodating the drift calculated using the
Quick Check procedure of Section 4.5.3.1 without
including any lateral stiffness contribution from
the stairs. (Commentary: Sec. A.7.10.2. Tier 2:
13.6.8)

g}

NC |N/A

<

Contents and Furnishings

ATING DESCRIBTION
INDUSTRIAL STORAGE RACKS: Industrial storage
O [ ] | racks or pallet racks more than 12 ft high meet the
requirements of ANSI/MH 16.1 as modified by
ASCE 7 Chapter 15. (Commentary: Sec. A7.11.1,
Tier 2: Sec. 13.8.1)

@]
<

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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ProjectName  Lowell High School

Project Number 215416

N/A

LS-H; PR-MH.

TALL NARROW CONTENTS: Contents more than 6
ft high with a height-to-depth or height-to-width
ratio greater than 3-to-1 are anchored to the
structure or to each other. {(Commentary: Sec.
A.7.11.2. Tier 2: Sec. 13.8.2)

N/A

c

LS-H; PR-H.

FALL-PRONE CONTENTS: Equipment, stored
items, or other contents weighing more than 20
Ib whose center of mass is more than 4 ft above
the adjacent floor level are braced or otherwise
restrained. {Commentary: Sec. A.7.11.3, Tier 2: Sec.
13.8.2)

(g}

NC

N/A

L.S-not required; PR-MH.

ACCESS FLOORS: Access floors more than 9 in.
high are braced. (Commentary: Sec. A.7.11.4. Tier
2: Sec. 13.8.3)

N/A

LS-not required; PR-MH.

EQUIPMENT ON ACCESS FLOORS: Equipment and
other contents supported by access floor systems
are anchored or braced to the structure
independent of the access floor. (Commentary:
Sec. A.7.11.5. Tier 2: Sec. 13.7.7 and 13.8.3)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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ProjectName  Lowell High School
Project Number 215416

(@]

NC

N/A

LS-not required; PR-H.

SUSPENDED CONTENTS: items suspended
without lateral bracing are free to swing from or
move with the structure from which they are
suspended without damaging themselves or
adjoining components. (Commentary. A.7.11.6.
Tier 2: Sec. 13.8.2)

C [ NC

Mechanical and Electrical Equipment

<

LS-H; PR-H.
FALL-PRONE EQUIPMENT; Equipment weighing
more than 20 Ib whose center of mass is more
than 4 ft above the adjacent floor level, and which
is not in-line equipment, is braced. (Commentary:
A7.12.4.Tier 2:13.7.1and 13.7.7)

@)

NC

N/A

c

LS-H; PR-H.

IN-LINE EQUIPMENT: Equipment installed in-line
with a duct or piping system, with an operating
weight more than 75 Ib, is supported and laterally
braced independent of the duct or piping system.
(Commentary: Sec. A.7.12.5. Tier 2: Sec, 13.7.1)

N/A

c

L.S-H; PR-MH.

TALL NARROW EQUIPMENT: Equipment more
than 6 ft 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,
(Commentary: Sec. A.7.12.6. Tier 2: Sec, 13.7.1 and
13.7.7)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School

Project Number 215416

N/A

[on

LS-not required; PR-MH.

MECHANICAL DOORS: Mechanically operated
doors are detailed to operate at a story drift ratio
of 0.01. (Commentary: Sec. A.7.12.7, Tier 2: Sec.
13.6.9)

N/A

LS-not required; PR-H.

SUSPENDED EQUIPMENT: Equipment suspended
without lateral bracing is free to swing from or
move with the structure from which it is
suspended without damaging itself or adjoining
components. (Commentary: Sec. A.7.12.8. Tier 2
Sec. 13.7.1 and 13.7.7)

N/A

LS-not required; PR-H.

VIBRATION ISOLATORS: Equipment mounted on
vibration isolators is equipped with horizontal
restraints or snubbers and with vertical restraints
to resist overturning. {Commentary: Sec. A.7.12.9.
Tier 2: Sec. 13.7.1)

N/A

[en

LS-not required; PR-H.

HEAVY EQUIPMENT: Floor-supported or platform-
supported equipment weighing more than 400 Ib
is anchored to the structure. (Commentary: Sec.
A.7.12.10. Tier 2: 13.7.1 and 13.7.7)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Project Name  Lowell High School
Project Number 215416

c Incinal u LS-not required; PR-H.

ELECTRICAL EQUIPMENT: Electrical equipment is
HIEN [] |1aterally braced to the structure. (Commentary:
Sec. A.7.12.11. Tier 2: 13.7.7)

c | NcIn/a LS-not required; PR-H.

CONDUIT COUPLINGS: Conduit greater than 2.5
HiEE 1 |in. trade size that is attached to panels, cabinets,
or other equipment and is subject to relative
seismic displacement has flexible couplings or
connections. (Commentary: Sec. A.7.12.12. Tier 2:
13.7.8)

<

y |LS-notrequ ed; PR-H.
FLEXIBLE COUPLINGS: Fluid and gas piping has
HIEN [] | flexible couplings. (Commentary: Sec. A.7.13.2,
Tier 2: Sec. 13.7.3 and 13.7.5)

¢ | nC|n/al u [LS-not required; PR-H.

FLUID AND GAS PIPING: Fluid and gas piping is
HIE [] |anchored and braced to the structure to limit
spills or leaks. (Commentary: Sec. A.7.13.4, Tier 2:
Sec. 13.7.3 and 13.7.5)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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c INcINAl U LS-not required; PR-H.

C-CLAMPS; One-sided C-clamps that support

O g 1 piping larger than 2.5 in. in diameter are
restrained. (Commentary: Sec. A.7.13.5. Tier 2: Sec.
13.7.3and 13.7.5)

c IncIn/al v |LS-notrequired; PR-H.

PIPING CROSSING SEISMIC JOINTS: Piping that

] ] [] | crosses seismic joints or isolation planes or is
connected to independent structures has
couplings or other details to accommodate the
relative seismic displacements. (Commentary: Sec
A7.13.6. Tier 2: Sec.13.7.3 and Sec. 13.7.5)

C NC [N/A| U LS-not required; PR-H.

DUCT BRACING: Rectangular ductwork larger than
O O [ 1|6 f2in cross-sectional area and round ducts larger]
than 28 in. in diameter are braced. The maximum
spacing of transverse bracing does not exceed 30
ft. The maximum spacing of longitudinal bracing

does not exceed 60 ft. (Commentary: Sec. A.7.14.2
Tier 2: Sec. 13.7.6)

c INCINAl U LS-not required; PR-H.

DUCT SUPPORT: Ducts are not supported by
O [ | piping or electrical conduit.(Commentary: Sec.
A.7.14.3.Tier 2: Sec. 13.7.6)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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N/A

[

LS-not required; PR-H.

DUCTS CROSSING SEISMIC JOINTS: Ducts that
cross seismic joints or isolation planes or are
connected to independent structures have
couplings or other details to accommodate the-
relative seismic displacements. {Commentary: Sec|
A.7.14.5. Tier 2: Sec. 13.7.6)

Elevators

LS-H: PR-H.

C |NC|N/A| U
. RETAINER GUARDS: Sheaves and drums have

O Oa [] | cable retainer guards. (Commentary: Sec. A.7.16.1.
Tier 2: 13.8.6)

C NC | N/A U LS‘H; PR-H.
RETAINER PLATE: A retainer plate is present at the

Ol [] | top and bottom of both car and counterweight.
(Commentary: Sec. A.7.16.2. Tier 2; 13.8.6)

c | nc{nal u |LSnot required; PR-H.
ELEVATOR EQUIPMENT: Equipment, piping, and

1 O [[] | other components that are part of the elevator
system are anchored. (Commentary: Sec. A.7.16.3.
Tier 2: 13.8.6)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U= Unknown
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M

NC

N/A

c

LS-not required; PR-H.

SEISMIC SWITCH: Elevators capable of operating
at speeds of 150 ft/min or faster are equipped
with seismic switches that meet the requirements
of ASME A17.1 or have trigger levels set to 20% of
the acceleration of gravity at the base of the
structure and 50% of the acceleration of gravity in
other locations. (Commentary: Sec. A.7.16.4. Tier
2:13.8.6)

N/A

LS-not required; PR-H.

SHAFT WALLS: Elevator shaft walls are anchored
and reinforced to prevent toppling into the shaft
during strong shaking. (Commentary: Sec.
A.7.16.5. Tier 2: 13.8.6)

N/A

C

LS-not required; PR-H.

COUNTERWEIGHT RAILS: All counterweight rails
and divider beams are sized in accordance with
ASME A17.1. {Commentary: Sec. A.7.16.6. Tier 2:
13.8.6)

N/A

LS-not required; PR-H.

BRACKETS: The brackets that tie the car rails and
the counterweight rail to the structure are sized in
accordance with ASME A17.1. (Commentary: Sec.
A.7.16.7. Tier 2: 13.8.6)

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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C NC |N/A| U LS-not required; PR-H.

SPREADER BRACKET: Spreader brackets are not
g [} | used to resist seismic forces. (Commentary: Sec.
A.7.16.8. Tier 2: 13.8.6)

c | ncina LS-not required; PR-H.

GO-SLOW ELEVATORS: The building has a go-slow
1 1 [] | elevator system. (Commentary: Sec. A.7.16.9. Tier
2:13.8.6)

[

Legend: C = Compliant, NC = Noncompliant, N/A = Not Applicable, U = Unknown
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Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA-154 Data Collection Form HIGH Seismicity
e g e e e e e e e | Address: 65 PiOneer Street
; Lowell, OR zip 97452
' 1| Otherldentifiers
No. Stories __ 1 Year Buiit _ 1942
Screener _R. Kernan Date _10-29-15
-+ { Total Floor Area (sq. f.}
, il Building Name __Lowell High School
k/“_“_ 1] use _School
[
1 l‘[
Y
g
)
Bcale: I B
QCCUPANCY SOIL TYPE FALLING HAZARDS
Assembly Govt Office Numberof Persons HAd AB DC D sEft PF
Commercial Historic  Residential 11~ 100 ar vg. bense Oit  POOT | Unrainforced  Parapets  Cladding  Other:
Emer. Services  Industrial < School > - 1000+ | Rock Rock Soil Soil  Soil | Chimneys P *
BASIC SCORE, MODIFIERS, AND FINAL SCORE, §
BUILDING TYPE Wi W2 st 82 83 S4 S5 [ c2 c3 PC1  PC2 RM{  RM2 URM
{MRF) {BR} {L¥) {RC SW} {URM INF) {MRF) ($W) {URM INF} {TV) (FD} {RD}
Baslc Score 44 @ 28 30 32 2.8 20 25 28 1.6 26 24 28 28 18
Mid Rise {4 to 7 stories) NIA A +02 404 N/A 0.4 +04 +04 04 +0.2 NA 02 404 404 0.0
High Rise (> 7 stories) NIA  NIA 406 408 NA +0.8 +08 406 408  +03 NA 404 NA 408 NA
Vertical lregularity 25 20 A0 45 NA 4.0 4.0 45 A0 10 NA 40 40 40 10
Plan imegularity 05 @ 05 05 05 05 0.5 05 05 -0.5 05 05 05 05 05
Pre-Code 00 (19 -0 08 08 08 02 412 40 02 08 08 -0 08 02
Post-Benchmark +24 24 +14  +14 NA +18 NA 14 424 NIA 24  NA 428 28 NA
Soil Type C 00 D4 D4 04 04 04 04 04 04 0.4 04 04 04 04 -04
Soil Type D 0.0 @ 06 06 06 0.8 04 06 08 0.4 06 06 06 06 08
Soil Type E o0 08 12 42 -0 1.2 0.8 42 08 -0.8 04 12 04 08 08
FINAL SCORE, § 2.3
COMMENTS
Detailed
Evaluation
Required
YES
* = Estimated, subjective, or unreliable data BR = Braced frame MRF = Moment-resisting frame  SW = Shear wall
DNK = Do Not Know FD = Fiexible diaphragm  RC = Reinlorced concrete TU=Tikup

LM = Light metal RD = Rigid diaphragm

URM INF = Unremforced masonry infill



APPENDIX C

STRENGTHENING SCHEME

Lowell High Schoo! KPFF Project No. 215416
Seismic Evaluation and Conceptual Seismic Strengthening Scheme 1211515
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Lowell High School Seismic Upgrades
Scope of work

1. At new interior shear walls
o Demolition:
= Remove existing finishes on one side of the wall
= Remove existing ceiling finishes within two feet of the existing wall — extend the
length of the wall
= Remove existing floor finishes the length of the wall
o Footings
x  Excavate for new footings below interior shear walls
= [nstall new 4’-0” wide by 15” thick strip footings with #4 Rebar at 8” o/c each
way
o Shear wall
= |nstall sill plate at the footing with AB at 2’-0” o/c
®  Install new studs from the footing up to the bottom of the existing wall 16” o/c
» |Install 15/32” plywood sheathing full height of wall w/ 10d@4” o/c at edges and
12” o/cin the field.
= [nstall a HDUS at each end of the shear wall
»  Attach the top of the shear wall to framing with appropriate metal straps to
provide a positive connection between the shear wall and the roof structure
o Finishes
» Install new veneer plaster wall finish with hardwood trim and wainscot to match
existing finishes.
= Paint all materials to match existing
2. At new perimeter shear walls
o Demolition:
= Remove existing finishes on the interior side of the wall
= Remove existing ceiling finishes within two feet of the existing wall - extend the
length of the wall
= Remove existing floor finishes at the wall ends
o Footings
= |nstall one HDUS at each end of the shear wall
o Shear wall
» Install 15/32” plywood sheathing full height of wall w/ 10d@4” o/c at edges and
12” o/cin the field.
= Attach the top of the shear wall to framing with appropriate metal straps to
provide a positive connection between the shear wall and the roof structure
3. Atall perimeter walls
o Install Simpson universal foundation plate, UPF at 6” o/c
4. At the new seismic joint



o Demolition:
= Temporarily shore existing roof structure at hallway
= Cuta2” joint through the existing wood decking along the existing wall
o New supports:
= |nstall a new 2x4 wall. studs at 16” oc
» [nstall new veneer plaster finish with wainscot and wood trim to match existing
= Paint all to match existing
o Seismic joint cover
= [nstall new seismic joint cover at the exterior roof to wall connection.
=  Patch roofing and wall as necessary
5. Remove existing chimneys.
o Remove existing chimneys down to the roof level
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