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PROGRAM FOCUS

Reoccupy safe buildings
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Original ATC-20 Presentation Modified by:
WAsafe Steering Committee

California Governor’s Office of
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updated graphics
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MORE RESOURCE DOCUMENTS

3/28/2024

[1320]
PROCEDURES FOR POSTEARTHOUA
EVALUATION OF BUILDINGS

Addendum to the ATC-20
postearthquake building
satety evaluation procedures

WASAFE BSE TRAINING OUTLINE

LOGISTICS

Restrooms
Breaks and Lunch
Tech devices to silent mode

Registration, forms, photos
(don’t leave early)

Seismic Hazard Overview

Field Safety

Posting System & Evaluation Procedures
Politics of Response

WAsafe Program & Procedures

OUTLINE (CONT.)

Structural Basics
Wood-Frame Structures
Masonry Structures
Concrete Structures
Steel-Frame Structures

Hybrid Structures

OUTLINE (CONT.)

Manufactured Housing
Nonstructural Elements
Habitability
Geotechnical Elements
Non-seismic Hazards

Politics of Recovery

WAsafe BSE Module 1
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USGS SEISMIC HAZARD MAP (2018)

EA UsGs Highest hazard

scionce fora changing world

SEISMIC HAZARD
OVERVIEW

EARTHQUAKE
POINT
HISTORICAL PACIFIC NW EQs pa

‘WS BSE Moouts 2

KNOWN
FAULT
ZONES

Washington State

Affected Area

Expect Subduction Zone WWA, OR, CA M9 500-600 yr
aftershocks <
Crustal Faults W.WA, OR, CA M7+ 300-1000 yr
Aftershocks Deep (Intraplate/ W.WA, OR M7+ 30-50 yr
unlikely BenioffZone)

Source: USGS/WSU

‘WS BSE Moouts 2

WAsafe BSE Module 2 1
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RICHTER SCALE

Richter Magnitude (M, ) 4 =) 6 =) 3
Energy Increase Ratio 1,000 1,000

Moment Magnitude (M) more commonly used today
MODIFIED MERCALLI INTENSITY SCALE
MMI VI Windows broken. Books off shelves. Weak
plaster cracked.

Damage to weakest masonry. Weak
chimneys broken. Fall of plaster, loose
bricks, tiles, unbraced parapets.

L7 7 T T
T—Sirer Cagey | J SKRNT TR AN G
White Rock \| (Epfbtstord. s 77

Belingtiam

KNOWN
FAULT
ZONES

Puget Sound

MMI VIl

MMI Vil

Damage to weak masonry, partial collapse.
Frame houses moved on foundations.

Jont
MPIa o Lwis
Aberdeen F - g hard

Source: Pacific Northwest Seismic Network
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Frightemsmany: | Many objects fall from

people move | shaves.

unsteadity. |and isolated liquefaction.
( ] rmppﬁmmﬂ\ o negligible in bu 5 B
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Afew instances of fallen plaster roken windows. | Some fall of tree bmbs and tops,

i

PERSENED | strong |Very strong|  Severe
POTENTAL | Light | Moderate y
PEAK ACC.(%g) | 9.2-18 18-34 34-65
PEAK VEL(om/s) | 8.1-16 |  16-31 31-60
INSTRUMENTAL Vi /
INTENSITY
12 COAST AND GEODETIC SURVEY

1949
OLYMPIA
EQ

WAsafe BSE Module 2

1965
KENT/DES
MOINES EQ




2024 WABO AEI 3/28/2024

= TaThquake PTG SCenane

ShakeMap for Cascd 0 Scenario
Scenario Date: JUL 16 2009 0:00:00 PM PSTPST MS.0 N45.00W124.50 Depth: 10.0km

NEAR THE EAST COAST OF HONSHU, JAPAN
ot wso oo

Tabe 1. Closest Distance in k) for Varous Cies to Fault Rupture
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TSUNAMIS

Southern Puget Sound —
shallow crustal events e.g.,
Tacoma or Seattle Fault event

TSUNAMIS

Tsunami-resistant
design provisions in
ASCE 7-16 (2018
WSBC), ASCE 7-22

Major issue on coast,

northern Puget Sound, Hood (2021 WsBC)
Canal, in Cascadia subduction > Mandatory for RCIII
event &IV

o Optional for RC Il

o https://www.dnrwa.
gov/wa-tdz

‘WS BSE Moouts 2
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FIELD SAFETY

Photos: Cal OES SAP.

‘WS BSE Moouis 2

ATC20

1 2

FIELD SAFETY FIELD SAFETY (CONT.)

Travel in teams of two Be alert for falling objects
o Watch for stress symptoms

o Take care of yourself (eat, sleep, take breaks, . .
pace yourself) Avoid downed power lines

In case of fire, evacuate area and alert fire department

Use safety equipment Report gas leaks

Survey building before entering Dangerous animals or pets

Enter only if safe Flood response — don’t wade through standing water

Avoid hazardous materials Fire response — create carcinogens

ATC20 ATC20

3 4

FIELD SAFETY — ROAD CONDITIONS FIELD SAFETY — HAZARDOUS MATERIALS

Recognition —Type of facility
National Fire Protection
Association (NFPA) diamond
marker

Fumes, odors
Visible spills

Actions — Leave immediately
— Post building/area

— Notify jurisdiction (usually Fire Department)

WAsafe BSE Module 3 1
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COMMON FAILURES CAUSING
HAZMAT RELEASES

Building structural failures

Dislodged asbestos

Underground pipeline breaks

Short connector pipe breaks

Elephant’s foot buckling of vertical cylindrical tanks
Overturning of elevated tanks

Sloshing from open-topped tanks

Falling containers

Equipment sliding or overturning

ATC20

3/28/2024

Nine Classes of Hazardous Materials
Class 2: Gases  Class 3: Flammable  Ciass 4: Flammable  Class 5: Oxidizer and
Dwvisions: 21, 2.2, 2.3 uid an Solid, Spontanecusly  Organic Peroxide
Combustible Liquid Combustible, and witions B.1,6
<ﬁ\ Dangerous When Wet A
v il ol ke
@3/ ﬂ@
o ‘oumamn
T
punons's
v
Class 6: Poison (Toxic) and  Class 7: Radioactive  Class 8: Corrosive Class 9 Dangerous
Poison Inhalation Hazard Miscellaneous N
Federal Motor Carrier o U3, Department of Transportation
Safety Administration. wweeifmcsa dot gov.
Wasare BSE Moo 3

NFPA DIAMOND (CHEMICALS)

SPECIFIC HAZARD
OXY - Oxidizer
ACID - Acid

ALK - Alkali

COR - Corrosive
- Use NOWATER
¥y Radiation Hazard

4

0 - Stable

- May Detonate
3 - Shock and Heat

2 - Violent Chemical Change
1 - Unstable If Heated

REACTIVITY

May Detonate

HMIS/OSHA LABELS

Sodium Aluminum Tetrafluoride

FLAMMABILITY

‘Wasare BSE Moouts 3

WAsaFe BSE MoouLe 3

11

WAsafe BSE Module 3
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US&R MARKING SYSTEM STRUCTURE/HAZARDS MARKS

US&R/USAR teams generally on site before BSA teams

Building Safety Evaluators (BSEs) may encounter markings on buildings

Understanding the markings

BSEs are not to mark the buildings

§I0NO
I HM | HM NATURAL GAS
OR

FEMA SEARCH ASSESSMENT
MARKING FIELD SAFETY

= Single slash upon entry
[, into structure
18SEPOD = TF ID, date & entry time

1800
noted
* Indicates ongoing search
o0
2

= Crossing slash upon exit

= Upon exit, date and time
noted in top field

* Additional information
placed in open areas of “X”

* Right - hazards
* Bottom - # of victims

L
»
ssdeo0 * When new search
A completed, cross out
PA-TF1 previous, and complete
1800 new search assessment

marking

WAsafe BSE Module 3 3
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PRINCIPAL SAFETY CONCERNS

Collapse

POST'NG SYSTEM & Falling hazards
EVALUATION PROCEDURES Other hazards

WASAE BSE Mooule & ATC20

1 2
JUDGMENT IN ASSESSING RISK FROM
BASIC APPROACH OBSERVED DAMAGE
Right to evaluate Amount of risk is not always proportional to
Observe expected damage amount of damage
Quickly assess unexpected damage Structural aspects of assessing risk from damage
Methodically evaluate structure ° Redundancy
o Assume that significant aftershocks will occur, depending on EQ . .

mechanism (if known) o Brittleness and Ductility
Utilize checklists and safety criteria Over-conservatism
Exercise judgment in assessing risks from damage
Communicate risks to public with posting system
Collect and report damage data to jurisdiction

ATC20 ATC20

3 4

GOOD POSTING PRACTICES THIS IS NOT CLEAR

Be timely

Be consistent
Be visible

Be clear

Who’s the audience?

ATC20

5 6

WAsafe BSE Module 4 1
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POSTING SYSTEM

INSPECTED/NO APPARENT HAZARD (Green):
Appears safe for occupancy, unrestricted use or
entry allowed

RESTRICTED USE/LIMITED ENTRY (Yellow): Some
restriction/limitation on use or entry

UNSAFE (Red): Entry not allowed

ATC20

7

EVALUATION LEVELS

Windshield — Overall scope of damage

Rapid — Assessment sufficient for
most buildings

Detailed — Closer assessment of difficult and
essential buildings

Engineering — Consultant engaged by owner

WAsafe BSE Module 4

3/28/2024

STANDARD EVALUATION
PROCEDURE

ATC20

8

| )

EVALUATION STEPS

1.

Examine entire exterior of building

2. Examine ground for distress or other geotech

N o v oA~ w

hazards

Enter if safe and continue evaluation
Discuss observations; evaluate by criteria
Tape off hazardous areas

Complete forms and post building at all entrances

Inform occupants and management of hazards

ATC20

10
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WASAE BSE Mooule & WAsaFe BSE Mooute 4

RAPID EVALUATION RAPID EVALUATION CRITERIA

Collapse, partial collapse

Cursory evaluation (~20-30 minutes), focus on big-

picture structural damage Building/foundation displacement

Sufficient to evaluate and post most buildings Building or story noticeably leaning

Recommend detailed evaluation for questionable Severe racking of walls, obvious severe damage
buildings Chimney, parapet, or other falling hazard
Severe ground displacement or foundation damage

Other hazard present

ATC20 ATC20

15 16

EXAMPLE - EXAMPLE — CHIMNEY,
PARTIAL PARAPET, OR OTHER
COLLAPSE FALLING HAZARD

Edwards

i

WAsafe BSE Module 4 3
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— Y
EXAMPLE - SEVERE
§ GROUND DISPLACEMENT
| | OR FOUNDATION DAMAGE

INSPECTED/NO APPARENT HAZARD

Original vertical-load or lateral-load carrying
capacity not significantly decreased, no potential
instabilities

No falling or other life-safety risks

No evidence of significant foundation damage,
uplifiting, erosion, or ground displacement

Main exits operable and accessible

No other apparent unsafe condition

21

3/28/2024

WAsafe BSE Module 4

INSPECTED/NO APPARENT HAZARD

Observed damage, if any, does not appear to pose
a safety risk

Unlimited entry, occupancy, and use permitted

INSPECTED

24

LIMITED ENTRY/RESTRICTED USE

Some risk from damage in all
or part of building

Restricted ESTRICTED USE

o duration of occupancy
o areas of occupancy
°usage

Restrictions enforced by
owner / manager
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ATC20

25

LIMITED ENTRY/RESTRICTED USE

Safety issues can only be resolved by removal of
architectural elements or by an Engineering
Evaluation

Cladding damage may result in further damage

Interior finishes or ceilings...may lead to falling
hazards or air quality issues

WhsaFe BSE Mooue &

27

LIMITED ENTRY/RESTRICTED USE

3

Photo: ATC 20 Photo:

29

WASA BSE Mooul 4

LIMITED ENTRY/RESTRICTED USE

iy —

WAsafe BSE Module 4

3/28/2024

LIMITED ENTRY/RESTRICTED USE

Possibility of further damage due to foundation
conditions & occupant load

Possible presence of other risks (toxic materials
release, etc.)

Portion of the building cannot be safely occupied

ATC20

Caution: This structure has been Date
inspected and found to be damaged as
described below: Time
(Caution: Aftershocks since inspection
— e may increase damage and risk.)
ntry, occupancy, and lawful use are This facility was inspected under
restricted as indicated below: emergency conditions for:
[0 Do net enter the following areas:
isdiction)
[0 Brief entry allowed for access to contents:
Inspector ID / Agency
[ Other restricti V4
4
Facil e and address: NS >
Do Not Remove, Alter, or Cover this Placard
until Authorized by Governing Authority
e

UNSAFE

Falling, collapse, or other
hazard

Does not necessarily indicate
that demolition is required

Owner must mitigate hazards
to satisfaction of jurisdiction
to gain entry

ATC20

30



2024 WABO AEl 3/28/2024

UNSAFE UNSAFE

Obvious safety risks are present

Structure is believed to be in danger of collapse
from static conditions, subsequent events, or
addition of occupant loads

Another unsafe condition is present

UNSAFE UNSAFE

WAsafe BSE Module 4 6
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NOTES ON POSTING

Consider earthquake mechanism

o Large aftershocks very unlikely in deep event (e.g.,
Nisqually)

o Aftershocks likely in subduction or shallow fault
events (i.e. Cascadia & Seattle Fault)

Consider if other hazards or political issues are
greater

WAsaFe BSE Mooute 4

38

JUDGMENT IN ASSESSING RISK —
OVER-CONSERVATISM CHANGING A POSTING

“There is a benefit to the community if a building Correct oversight or mistake in judgment
can safely be posted Restricted Use instead of
Unsafe.”

Removal of hazard

o . o Significant aftershock
“It is important that posting decisions be carefully ) ) )
considered, particularly those that will displace Engineered reevaluation and repair
individuals and businesses.”

“Unnecessarily conservative postings must be
avoided”

WASAE BSE Mobule 4 ATC20

39 40

I ATC-20 Rapid Evaluation Safety Assessment Form I
Inspection

Inspectar 10: Inspection date and time: [mPtm BV
Affiliation: Areasinspected: [ Extesior anly [ Exterior and interior
( Building Description Type of Construction N 4 Posting
i [ Wood trame O Goncrete shear wall Choose a posting based on the evaluation and team j the averall building are grounds far
Address: [ steel frame 3 unseinforced masonry an Unsafe posting. Localized Severe and overall Moderate conditions may allow a Restricted Use posting. Post INSPECTED
[ Tilt-up concrete 3 Reinforced masonry placard at main entrance. Post RESTRICTED USE and UNSAFE placards at all entrances.

[ concrete frame [ Other: _

‘Building contact/phane: [ INSPECTED (Green placard) E (Yellow placard)  [] UNSAFE (Red placard)
3 Primary Oceapancy Record any use and entry restrictios exactly as written on placard:
. [ Dweling L Commercial [ Government

[ Other residential O offices L Histaric
[ Public assembly al
Emergency services, Other: o

fFurﬁ‘!el Actions Check the boxes below only if further actions are needed.
[] Barricades neaded in the followi 9

( Evaluation

Investigat the bikingfor the conftions below ang

Gbasrved Gonaitions:
Collapse, partial collapse, or building off foundation

stimated Bullding Damag)

Tthe appropriate column.
MinoriNone  Moderate
|

Building or story lsaning o [ Detailed Evaluation recommended: O stuewal O 3 Other:
Racking damage to walls, other structural damage m} 1 Ot

Chimney, parapet, ot other faliing hazard a er

Ground slope movement or cracking o Comments:

Dther ispecify) a

Comments:

Download forms: www.atcouncil.org/placards-and-evaluation-forms

ATC20 ATC20

41 42

WAsafe BSE Module 4 7
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DETAILED EVALUATION OF
DETAILED EVALUATION ESSENTIAL FACILITIES

Careful exterior and interior visual examination by Health care facilities
more qualified team

Police and fire stations

Follows rapid evaluation when required Jails and detention centers

Important for essential facilities .
Emergency operations centers

High-occupancy shelters

(schools, community centers)

ATC20 ATC20

43 44

DETAILED EVALUATION CRITERIA

Vertical load capacity not significantly decreased

Lateral load capacity not significantly decreased
No falling or other hazards present

No evidence of foundation damage or ground
displacement

Main exits are usable

No other unsafe condition

EXAMPLE — VERTICAL LOAD
CAPACITY SIGNIFICANTLY
DECREASED

ATC20

45 46

EXAMPLE - EXIT NOT
USABLE

ATC-20 Detailed Evaluation Safety Assessment Form

Inspection Final Posting
Inspector 10: from kage 7
s L Inspected
Affiliation: [ Restricted Use
Inspection dateandtime: — [JamClem [ unsafe

Building Description Type of Construction
Building name: [ Wood frame [ Concrete shear wall
Addrasse:_ O steel frame [ unreinforced masonry
[ Tilt-up concrete O Reinforced masonry
[J Concrete frame O Other:

Building contactiphone:
Number of stories above ground: befow ground: E""'"" Oatipanay: O o
R Dwelling Conmercial [ Government
Approx. “Footprint area” (square feet): i b
2 p N " 4 ) L Other residential [ offices [ Historic
Number of residential units: [ public assembly O industial [ School
Number of residential units not habitable: [ Emergency services [ Other:

47

WAsafe BSE Module 4 8
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EO
Evaluation
Investigate the bukding for ions below and check i a
sketch.
MinoriNone  Moderate Severe  Comments
Overall hazards:
Callapse or partial collapse a o a -
Building o story leaning a a o & =
(A b | =] o —_—
Structural hazards:
Faundations o o o
Roas, floors (vert ds) o =] o
Columns, pilasters, corbels o o o
Disphragms, harizontal bracing o o o
Wals, vertical bracing o o a
Pracast connections a o a
Other. o o o
Nonstructural hazards:
Paragets, ornamentation a ] a
Cladding, glazing 5] =] o
Ceilings, light fxtures o o o
Interior walls, partitions a o =]
o o o
Stairs, exits a o o
Electric, gas o o o
Other a o o
Geotechnical hazards:
Slape failure, debris a =] [u]
Ground movement, fissures: o o o
o o o
/

g posting from a previous evaluation, check the appropriate hox.
[ insPECTED (] RESTRICTED USE () UNSAFE  Inspector ID: Date:

If necessary, revise the posting based an the new evaluation and team judgment. Severe conditions ing the overall
building are grounds for an Unsafe posting. Local Severe and overall Maderate conditions may allow a Restricted Use pusting.

Indicate the current posting below and at the top of page one.

[ INSPECTED (Green placard) [J RESTRICTED USE (Yellow placard)
Record any use and entry restrictions exactly as written on placard:

[J UNSAFE [Red placard)

AN

[ 0ther

Comments:

Further Actions Check the boxes below only if further actions are needed.
[ Barricades needed in the fallowing areas:
O Engineering Evaluation recommended: [ Structural [ Geotechnical O other:

INITIAL CORDON DISTANCE
(RAPID EVAL)

“Immediately after the
damaging event, armed only
with the knowledge of
obvious serious damage or
visible lean of a building, an
initial emergency cordon 4
distance, D, equal to the —!
height of the building above {
the significant damage or A A
hinge point is prudent.” :

D

Source: FEMAP-2055-2

WASAFE BSE MoouLE 4

53

WAsafe BSE Module 4
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Building name: Inspector 1D:

Sketch (op
Provide a sketch of the building or
damaged portions. Indicate damage
points.

Estimated Building Damage
If requested by the jurisdiction,
estimate building demage (repair
cost + replacement cost, excluding
contents).

O None

O o-1%
0 1-10%
0 10-30%
O a0-60%
[ 60-100%
O 100%

ESTABLISHING CORDON AREAS

FEMA P-2055-2
> Guidance on how far to
cordon from failed buildings
(“collapse/fall shadow,”
“debris shadow”), how to
manage cordon areas

° Based on research on how

buildings and components Recommendations for Cordoning
fail and lessons from Earthquake-Damaged Buildings
multiple-year closure of R
Christchurch central business
district

& rema @

Whsase BSE Moou 4

REFINED CORDON DISTANCE
(ENGINEERING EVAL)

Visible Dama

Structure Type

Frame (steel
concrete, wood)

45-degree circular wedge area,
Sidesway mechanism: Progressive | oriented along azimuth of tilt, with
collapse mechanism likely per cordon distance D, where:

engineering evaluation

See Section 3.2.2: Story
Mechanism

D= height of building

Source: FEMA P-2055-2

WASAE BSE Moouls 4

54
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DEBRIS SHADOW

10 20 30 40 SO 60 70 80 90 100 110 120 130 140
Building height, H [ft]

WAsafe BSE Module 4 10
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WASAsE BSE Mobule 5

1

POLITICS OF
RESPONSE

ATC20

3

“THE LOMA PRIETA QUAKE:
WHAT ONE CITY LEARNED”

“The city was ... under enormous pressure to provide access to
damaged buildings.”

“Residents wanted to remove ... valued personal belongings ...
cash and essential documents.”

“Business owners wanted to remove inventory ... computers ...

files.”
“At each afternoon’s city council meeting they pleaded for

access.”

“We had to decide whether to err on the side of access or
safety. The needs for access were urgent and compelling, but
the dangers were real and manifest.

MANAGE EXPECTATIONS

Expect chaos in the beginning
Police/Fire/Emergency Management call the shots

1st priority — to establish $ value of damage for Presidential
declaration (limited timeframe)

Tagging is not a first response
Pre-plan priority buildings
Plan before doing

Manage upwards (don’t let politicians make promises w/o
checking with you)

Manage public expectations (esp. in moderate event

WASAsE BSE Mobul 5

WAsafe BSE Module 5

“THE LOMA PRIETA QUAKE:
WHAT ONE CITY LEARNED”

Richard C. Wilson
City Manager
Santa Cruz,
California

Published by
International City/County Management Association

ATC20

2

“THE LOMA PRIETA QUAKE:
WHAT ONE CITY LEARNED”

“Many of the occupants of even the three most seriously
damaged buildings were more than prepared to risk their
lives to remove contents.”

“Final decisions about access of course fell to me.”

ATC20

4

COSTS & FEMA

Begin tracking costs immediately

FEMA will reimburse for consultant contracts, and
supplies/equipment

Includes inspection kits, supplies for volunteers, etc.

FEMA will not reimburse for regular staff time — only
overtime

WASAFe BSE MoouLE 5

6
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DEALING WITH OUTSIDE HELP

Options for deploying:

* WAsafe

* Accelerated Building Reoccupancy
(ABR) Programs
* FEMA P-2055-1 (January 2023)
* Authorized Evaluator Program

* Advisory Evaluator Program

* Owner/private sector professional
agreement

* WABO/SEAW White Paper 5-2021

‘Wasare BSE Moouis 5

7

* Pre-deputize private sector professional

* Deputize mutual aid & volunteers ad hoc

Guidance for Accelerated
Building Reoccupancy
Programs

& rova i

1. Contract (Owner/Professional) 2. Event
/agreement (Owner/Jurisdiction)

4. Professional Posts )
Advisory Placard 5. Professional

Notifies Jurisdiction

‘Wasare BSE Moouts 5

9

ADVISORY EVALUATOR PROGRAM

3. Professional
ATC-20 eval

6. Jurisdiction Posts
Official Placard

CORDONING IS POLITICAL

February 22, 2011 ~April 11,2017

WASAFE BSE MoDULE S

11

WAsafe BSE Module 5

December 21,2011 ‘Ogtober 15, 2012

Figure 2-2 Evolution of the CBD cordon in Christchurch (Image from (Shrestha et al. 2022)).

Source: FEMAP-2055-2

3/28/2024

AUTHORIZED EVALUATOR PROGRAM

‘- (%) - '\
T =
1. Owner/Professional 3. Event

Contract, Develop Plan 2. Jurisdiction

Approves Plan

4. Professional
ATC-20 eval

; 6. Professional
5. Professional Posts  Notifies Jurisdiction
Jurisdiction Placard

WABO/SEAW WHITE PAPER 5-2021

WABOSEAW
Li

WHITE PAPER 5-2021

Available at

www.wa bo.org Oor WWW.Seaw.org

WASAFE BSE MoouLe 5

10
CORDONING IS POLITICAL
Figure 2-1 lllustration of cordon around a 520 ft tall building at radius equal to 1.5 times the %
building height it d i San Francisco following a é
12
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WASAsE BSE Mobul 6

1

WASAFE AND VOLUNTEER
DEPLOYMENT

WASAsE BSE Mobul 6

3

OVERVIEW:
WHAT IS WASAFE?

WASAsE BSE Mobuls 6

5

WHO IS WASAFE?

Coalition formed in 2015

o Washington Chapter, American Institute of Architects
(AIA Washington)

o Structural Engineers Association of Washington (SEAW)
o Washington Association of Building Officials (WABO)

o American Society of Civil Engineers (ASCE) Seattle Section
(2019)

With key assistance from the Washington State Department of
Health (DOH) — providing the WAserv registry

MOU with WA EMD => WAsafe recognized as a resource

WAsafe BSE Module 6

3/28/2024

WASAFE AND VOLUNTEER DEPLOYMENT

WAsafe Overview

Concept of Operations in WA
> Incident Command System (ICS)
o Activation and Deployment of WAsafe Responders
° Roles of WAsafe Responders and Local Government (AHJ)

Washington Law — Emergency Management Worker Program,
Good Samaritan Law, Workman'’s Comp

Enrolling in WAsafe (WAserv)
Interstate Operations - EMAC

WASaFe BSE MoouLs 6.

State Safety Facility
ii - AIA
ASCE Washington Council
SEATILE SECTION
Wasare BSE Moo 6

WASAFE OBJECTIVES

Assist building officials with
building safety assessments
following a disaster (earthquake,
flood, storm, etc.)

Develop a group of qualified volunteers
o Provide WAsafe BSE training
° Include information on authority, liability & field safety
° Maintain registry of volunteers
Assist WA State EMD in calling up and dispatching WAsafe
responders to where they are needed in large events
o Share resources

WASAFe BSE MoouLE 6.
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BUILDING SAFETY EVALUATORS (BSEs)

California Office of
Emergency Services
Safety Assessment
Program (Cal OES SAP)

_ . Missouri SAVE : A
Missouri Safety and Coalition C‘ ﬁ

Visual Evaluation

Coalition (Missouri SAVE) [ESNSEERE-HR o 5 s
Safety Ina = ] A 77,
i

Disaster

‘Wasare BSE Moouis 6.

7

GUIDANCE DOCUMENTS

ATC

Field manual:

safely evaluation of
buildings afier wind-
storms and floods

Field manual:
postearthquake safety
evaluation of buildings

ATC-20-1 (2005):  ATC-45 (2004):
Earthquakes  Floods, Windstorms

WASAE BSE Mobul 6

9

WASAFE BSEs — DESIRED QUALIFICATIONS

General knowledge of construction
Professional experience
Broad building review capability

Good judgment
- Balance

WASAsE BSE Mobuls 6

11

WAsafe BSE Module 6

3/28/2024

Reoccupy safe buildings

WASaFe BSE MoouLs 6.

8

WASAFE CAPABILITIES

Volunteer enrollment
managed by WAsafe
member orgs

Response/deployment
managed by WA State
Emergency Management
Division (EMD)

Multi-Hazard

WASAFE BSE MooULE 6

10

WAsafe
Evaluator Type Responsibilities
| |
[ T 1 T 1
TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPES
Structural Engineer, Residential Any ICC EIT's,
Engineer or Architect, CBO, Plans Certification Unregistered
Civil with Building Examiner, Archite_cts,
structural Inspector, Plans Residential Per‘m‘lt
specialty Examiner Building technicians
Inspector |
Structural a.Non- Single family As assigned by
Evaluation Structural Wood-framed, residences Incident
All Structures Eallatol multi-family & C
b. Structural commercial
Eval. of non- structures up
complex to 3 stories
structures up
to 5 stories

12
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WhsaFe BSE Mooue 6
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WASAFE RESOURCES — TYPES AND QUAL'S

e Structural evaluation only: all
buildings, including multi-family
and commercial structures over 5
stories and buildings w/complex
structural systems

a.  Non-structural evaluation: all

single family residential, multi-
family and commercial buildings

b.  Structural evaluation: single

family residential, multi-family

and commercial buildings upto5 e

stories with non-complex
structural systems

Duties/Limitations Minimum Qualifications

Registered structural engineer or
civil engineer with structural
specialty

*WAsafe BSE training

Certified Building Plans Examiner,
Commercial Building Inspector,
Building Inspector, Certified
Building Official; or Registered
Architect or Engineer

*WAsafe BSE training

* For first-time enrollees in WAsafe: ATC-20 (or combo ATC-20/45) plus this
WAsafe-specific module (online) will be accepted in place of WAsafe BSE training

Wood-framed single family
residential, multi-family and
commercial structures up to 3
stories

* Single family residences and

* As assigned by Incident

other AHJ)

FEMA IS TRAININGS

Independent Study (IS), Online, Free

https://training.fema.gov/is/

Recommended for WAsafe BSEs (Boots-on-the-Ground);
Required for NIMS “Post-Disaster Building Safety Evaluator"

associated accessory structures

Command (or building official or

WAsAFe RESOURCES — TYPES AND QUAL'S (cont.)
m

Certified Residential Building Plans
Examiner or Residential Building
Inspector

*WAsafe BSE training

Any ICC Certification
*WAsafe BSE training

EITs, Unregistered Architects,
Permit Technicians

Relevant Experience
*WAsafe BSE training

* For first-time enrollees in WAsafe: ATC-20 (or combo ATC-20/45) plus this
WAsafe-specific module (online) will be accepted in place of WAsafe BSE training

WASaFe BSE MoouLs 6.

14

NIMS vs WAsare RESOURCE TYPES

B—
—
m\

X 1S-100  Introduction to the Incident Command System (2 hours)
X 1S-200  ICS for Single Resources and Initial Action Incidents (3 hours)
X 1S-230  Fundamentals of Emergency Management (6 hours)

X X 1S-700  An Introduction to the National Incident Management

System (NIMS) (3.5 hours)

X 1S-800  National Response Framework, An Introduction (3 hours)

L Required for WAsafe Coordinators

WAsaFe BSE Mooue 6

WASAFE BSE MooULE 6

15

WhsaFe BSE Mooue 6

17

CONCEPT OF OPERATIONS

WAsafe BSE Module 6

16

EMERGENCY RESPONSE HIERARCHY

response.

concept.

Local Government is always in charge in emergency

- Upper levels supply aid to local level

- Hierarchy established by the Incident Command System
(ICS), a standardized, all-hazards incident management

WASAFe BSE MoouLE 6.

18
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WASAFE — PART OF A LARGER SYSTEM WASAFE — PART OF A LARGER SYSTEM

Other responders:

What Is ICS?

Lk Red Cross Fire Fighters
= |s a standardized, on-scene, all-hazards
incidentmanagementconcept. Insurance companies Medical personnel
= Enables a coordinated response among
various jurisdictions and agencies. Media Haz Mat teams
= Establishescommon processes forplanning
and managementofresources. FEMA Law Enf "
aw eEntorcemen

Allows for integration within a common

organizational structure.
Small Business Administration Utility workers
19 20
ICS ORGANIZATION CHART i ‘ WAsAFe PROCESS FLOW - IDEALIZED

Incidont Commandar 1 ¥ z
Whsafe o m? o State

Coordinator(s) “Public Information
Officer

Safe,
offcar

Counties,
Regions

|

Jurisdictionq

Aneuren o, serise
(] i Braer

ano
g

Shuation st
e e

H

Strke Toum

Tasi Force WAsafe

Fane
unt

ﬁ Wasafe

Singhe Renonice

(Boots-on-the-ground)

‘Wasare BSE Moouis 6. WASAFE BSE MooULE 6

21 22

WAsAFE PROCESS FLOW — REALITY! WASAFE ACTIVATION

1. Eventtriggers local response
) === a. Includes mutual aid

N f agreements

2. Local building official

E ’ requests additional

resources through local EOC

3. Local EOC sends request to
County

4. County cannot fulfill request
=> forward request to State

5. State initiates contact with
WAsafe Coordinators

WASAE BSE Mobul 5 WASAFe BSE MoouLE 6.

23 24

WAsafe BSE Module 6
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WASAFE RESPONDER EXPECTATIONS

WAsafe Coordinator
dispatches BSEs to staging
area

On first day:
> Report to staging area (local
EOC or building department)

o Register as Temporary
Emergency Worker

° Receive briefing instructions
and refresher

> Deputized by building official

WASAsE BSE Mobul 6

25

WASAFE — DEPUTIZING

+ Non-jurisdiction personnel cannot post official jurisdiction
placards unless deputized

WASAE BSE Mobul 6

27

WASAFE BSE’s ROLE (CONT.)

Do NOT provide COST estimates Footprint area

= DO provide % DAMAGE estimates,
if required by jurisdiction

Do NOT evaluate compliance of
grandfathered conditions to
current code

Do NOT provide escort or
property retrieval services

% Damage estimate —/

Do NOT leave business cards

WASAsE BSE Mobuls 6

29

WAsafe BSE Module 6

3/28/2024

WASAFE RESPONDER EXPECTATIONS

Each day (until assignment is
done):
> Report to staging area (local
EOC or building department)
o Signin
° Receive assignments
° Follow guidance of jurisdiction
while in field
o At the end of the day

° Report to staging area to
review assessment forms with

jurisdiction
= Sign out

26

WASAFE BSE’s ROLE

Provide rapid evaluation of buildings

Provide detailed evaluations as directed by the local
jurisdiction

WASAFE BSE MooULE 6

28

LOCAL GOVERNMENT ROLE

Provide jurisdictional contact

Issue local placards
Deputize WAsafe Responders
Coordinate WAsafe Responder activities

WASAFe BSE MoouLE 6.

30
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WASAsE BSE Mobul 6
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LOCAL GOVERNMENT ROLE (CoNT.)

Briefing information

= Key contact information for Building Official, law enforcement,
fire, haz mat, utilities, and animal control

- Relevant local policies
Lodging & Meals information
Ensure necessary authorization exists to allow WAsafe work

Provide EMD with Disaster Data if requested

WASAE BSE Mobul 6

33

WA EMERGENCY WORKER PROGRAM

Program established/regulated by state law

Legal Foundation
o RCW 38.52 — Emergency Management Act (Authority)
o WAC 118-04 — Emergency Worker Program (Rules)
http://www.leg.wa.gov/CodeReviser

The WA Emergency Management Division (EMD)
developed and runs the Emergency Worker Program

WAsafe is set up to comply

WASAsE BSE Mobuls 6

35

ARCHITECT AND ENGINEER LIABILITY

Liability Protection under RCW 38.52.180

RCW 38.52.1951:

For purposes of the liability of an architect or engineer serving as a volunteer emergency
worker, the exemption from liability provided under RCW 38.52.195 extends to all
damages, so long as the conditions specified in RCW 38.52.195 (1) through (5) occur.

RCW 38.52.195 conditions:

(1) Where, at the time of the incident the worker is performing services as an emergency
worker, and is acting within the course of his or her duties as an emergency worker;

(2) Where, at the time of the injury, loss, or damage, the organization for emergency
management which the worker is assisting is an app d ization for

management;

(3) Where the injury, loss, or damage is proximately caused by his or her service either with
or without negligence as an emergency worker;

(4) Where the injury, loss, or damage is not caused by the intoxication of the worker; and

(5) Where the injury, loss, or damage is not due to willful misconduct or gross negligence
on the part of a worker.

WAsafe BSE Module 6

3/28/2024

WASHINGTON STATE LAW

WASaFe BSE MoouLs 6.

32

WA EMERGENCY WORKER PROGRAM

State coverage:
° Immunity from liability (“Good Samaritan”), and
o Injury/Damage to Individual (Workers’ Comp)

Must be a registered Emergency Worker

o Typically this is “temporary registration” under a State-
issued Mission Number

o The jurisdiction gets the Mission Number from EMD
o WAsafe Volunteers register when reporting to jurisdiction!

WASAFE BSE MooULE 6

34

WA EMERGENCY WORKER REGISTRATION
(WAC 118-04-080)

Government employees — Covered!

Considered as registered with local emergency
management agency if within own jurisdiction;

Qutside their jurisdiction:
o Acting under a Mutual Aid agreement; or
> Deployed by State EMD (through WAsafe)

WASAFe BSE MoouLE 6.

36
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WA GOOD SAMARITAN IMMUNITY FROM

LIABILITY FOR NON-MEDICAL ASSISTANCE WASAFE — REIMBURSEMENTS
Housing, meals, travel, and other necessary expenses may
RCW 4.24.311 Immunity from liability for certain care or or may not be reimbursed by requesting agency

assistance at scene of emergency or disaster
Volunteers must be on their own time (e.g., vacation)

Immunity from liability outside of the Emergency Worker Program

Public employees may be reimbursed by the requesting

jurisdictions

Good Samaritan Law for volunteers: J
° Members of a Community Emergency Response Team (CERT)

= Neighbors helping neighbors

WASAsE BSE Mobul 6 WASaFe BSE MoouLs 6.
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WASAFE — ENROLLMENT

Associated with a professional e
organization (WABO, SEAW, AIA, WASHINGTON
ASCE) or ”Other" SAFETY ASSESSMENT

E N RO LLI NG I N WASAFE Meet minimum qualifications,

including WAsafe BSE class taught by
approved trainer

Digital picture & documentation

Enroll through WAserv w::o“,:"v::"':z

Refresher training (online) every 5
years

WASAE BSE Mobul 6 Whsase BSE Moou 6

39 40

JOIN WASAFE AT https://www.waserv.org/

INTERSTATE EMERGENCY

e — MANAGEMENT (EMAC
Washington State gency Regi is for citizens who
b i - it Yo bl P =
Hesth, ol st neihbor, and aierswho noed ssslstace —

—

Register for WAserv
e e
Pkt
177
W Health

See https://wasafecoalition.org/volunteer/how-to-enroll for “How-To” guide

WhsaFe BSE Mooue 6 WASAFe BSE MoouLE 6.
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WASAsE BSE Mobul 6
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EMERGENCY MANAGEMENT ASSISTANCE
COMPACT (EMAC)

EMAC — HURRICANE KATRINA (2005)

)

> <
gy

* State-to-state mutual aid agreement through which
states can assist one another directly

* Al 50 States are signatories to EMAC and can
provide or receive aid

*  Workers’ comp and immunity coverage is carried
forward through EMAC, along with licenses

WASAE BSE Mobul 6

45

RECAP -
WASAFE AND VOLUNTEER DEPLOYMENT

WAsafe Overview

Concept of Operations in WA
° Incident Command System (ICS)
° Activation and Deployment of WAsafe Volunteers
° Roles of WAsafe Volunteers and Local Government

Washington Law — Emergency Management Worker Program,
Good Samaritan Law, Workman’s Comp

Enrolling in WAsafe (WAserv)
Interstate Operations - EMAC

See www.wasafecoalition.org for more information

WAsafe BSE Module 6

WASaFe BSE MoouLs 6.
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STRUCTURAL BASICS

Walls and frames

Redundancy

STRUCTURAL BASICS Brittleness/ductility

Dynamic behavior

Degradation of structural
o Strength
o Stiffness
o Stability

1 2

STRUCTURAL SYSTEMS STRUCTURAL SYSTEMS

Diaphragm Diaphragm

Z

e’ eve /I7<V/‘
A

Nmem Resisting Frames

Braced Frames

STRUCTURAL SYSTEMS

= EE

DETERMINATE

Va

\A o m m

REDUNDANT

—

WAsafe BSE Module 7 1
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REDUNDANCY DUCTILE BEHAVIOR

FORCE < YIELD STRENGTH FORCE > YIELD STRENGTH

Deformed Shape Deformed Shape ~ §

When a Force ™ 4 When Force © £

is Applie H xceeds Yiel 4
-\5 Stength~__ H

FORCE <e—¢ FORCE <=¢

BRITTLE BEHAVIOR BRITTLE VS DUCTILE BEHAVIOR

e

FORCE

BUILDING DYNAMIC BEHAVIOR RESONANCE

Pendulum Action
Bending Deformation

Shear Deformation

MOTION =~

aTc20

11

WAsafe BSE Module 7 2
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BUILDING RESPONSE
https://youtu.be/LV_UuzEznHs

RESONANCE

Tacoma Narrows Bridge (Galloping Gertie)
https://www.youtube.com/watch?v=gbOjxPCfaFk

EARTHQUAKE FORCES - WALL
caurvaLeny  VERTICAL GRAVITY FORCES
TR e YAV Y Yy
FORCES

EARTHQUAKE FORCES

EARTHQUAKE MOVEMENT

EARTHQUAKE FORCES - WALL X-CRACKING
EQUIVALENT  VERTICAL GRAVITY FORCES |N BRITTLE
iy YYYVY VY Y MATERIAL
FORCES

CONCRETE SHEAR CRACKING

17

WAsafe BSE Module 7
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EARTHQUAKE FORCES - HIGHRISE

TENSION —>,
I <§— COMPRESSION

FLEXURAL STRESSES IN A TALL SHEAR WALL

20

@ : EARTHQUAKE FORCES - FRAME
_ FQUIVALENT  VERTICAL GRAVITY FORCES
LATERAL
o EARTHRUAKE ¢ ‘L ¢ $‘L J’¢ ¢ {,
O S a X <A rorces  — - EENEEEE
TA",/ / i /
| ;f / % i/
' Al A
21

EARTHQUAKE FORCES -

CONCRETE FRAME
VERTICAL GRAVITY FORCES

CRACKING AT GIRDER-
COLUMN CONNECTION

EQUIVALENT ¢ ¢
LATERAL =
EARTHQUAKE
FORCES

WAsafe BSE Module 7
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EARTHQUAKE FORCES —
BRACED FRAME

VERTICAL GRAVITY FORCES

EQUIVALENT g ¢ ¢ i ¢¢¢ ¢ ¢

LATERAL B>

EARTHRUAKE
FORCES

BUCKLED STEEL
DIAGONAL MEMBER

25 26

VERTICAL GRAVITY FORCES

EQUIVALENT —p
LATERAL
EARTHQUAKE
FORCE

X X X X X X X X X X X X X X
WA NN NN

FLEXIBLE
MOMENT

FRAME
STRUCTURAL STABILITY

EQUIVALENT —p|
LATERAL
EARTHQUAKE
FORCE

BRITTLE
SHEATHING

P-DELTA EFFECT ON RECTANGULAR FRAME

29 30

WAsafe BSE Module 7



2024 WABO AEI 3/28/2024

STRUCTURAL STABILITY STRUCTURAL STABILITY

SMALL P-DELTA LOADS IN A GARAGE

NONSTRUCTUAL - CONTENTS

N .

———————————————
OVERTURNING SLIDING
OF TALL OBJECT OF LOW OBJECT
34
PLAN IRREGULARITY VERTICAL IRREGULARITY
000 TOO000
ooao 000000
] P ==t =r=t=r= _
“oooooo Uﬂﬂﬂﬂu
loooooao _
L-SHAPED T-SHAPED U-SHAPED SETBAGKS HILLSIDE
-
] ] -
00000
EARGEOPENING! WEAB}TJIFEEIJFNBGEJLNA%‘E/_’\\‘RLE/?\RSGER SHORT COLUMN SOFT STORY

35 36
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VERTICAL IRREGULARITY — SOFT STORY

VERTICAL IRREGULARITY - SETBACK
I

OTHER
STRUCTURAL
ISSUES -
COUPLED

SHEAR WALL

41

WAsafe BSE Module 7
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VERTICAL IRREGULARITY — SOFT STORY

OTHER STRUCTURAL ISSUES - POUNDING

' ~ EFFECTS OF POUNDING
4 BETWEEN BUILDINGS
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WOOD-FRAME
CONSTRUCTION

3/28/2024

WOOD-FRAME CONSTRUCTION

Single-family residential

Multi-unit residential and commercial

FIRST-FLOOR

FOUNDATION _

WAsafe BSE Module 8

COMMON WOOD FRAME FAILURES

Inadequate bracing => collapse or shifting
o Cripple walls
° Reduced wall area
o Material failure (e.g., GWB)
° Soft stories
o Hillside construction
° Appendages

° Porch roofs

Unanchored/unbraced masonry chimneys
° Veneer

Inadequate foundation anchorage => sliding

CONCRETE
PERIMETER
WALL
FOUNDATION
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GWB SHEAR
WALL

‘Wasare BSE Moouis Photos Cityof Seattle

RACKING OF UNFINISHED
LOWER LEVEL B SIS INSTALLED

WAsafe BSE Module 8 2
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_

FAILURE OF
REINFORCED
CHIMNEY

WAsafe BSE Module 8
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Photos: As:

WASAE BSE Mobue 8

14

FAILURE OF
UNREINFORCED
CHIMNEY

BRICK VENEER
FAILURE
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MASS TIMBER

MOD 1 Heavy timber/mill construction
SUPERSTRUCTUR (old) »
SLIDING ON [ < Lateral systems unlikely to be

designed for seismic

FOUNDATION

Engineered wood products

> Glu-lam beams/columns

< Composite laminated timber (CLT)
° Other composite components

Evaluate connections for damage,
gaps, displacement

WAsafe BSE Module 8 4
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MASONRY
CONSTRUCTION

MASONRY CONSTRUCTION

Unreinforced brick masonry bearing wall buildings

Unreinforced concrete block masonry bearing wall buildings

Reinforced masonry buildings

ROOF TRUSS SEPARATION
FROM VERTICAL SUPPORT

Unreinforced Brick

— %‘.\‘\\; .

“=_e==> Masonry Bearing
S Wall Building

FLOOR FRAMING
7 SEPARATION FROM
/ WALL

CORNER CRACKING AT WINDOWS

.

PARTIAL COLLAPSE
| OF WALL

_———— PARAPET
" DAMAGE

SHEAR CRACKING \
IN PIERS FALLING HAZARDS ASSOCIATED
WITH BADLY CRACKED MASONRY

ATC:20

CRACKED WALLS

WAsafe BSE Module 9

WHAT ISA URM?

-
Header/Tie
Course “IT FLOOR
—
L WALL
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EARTHQUAKE (MIS)BEHAVIOR

FALLEN
OUTER
WYTHE

7
FAILURE OF
UNREINFORCED
MASONRY BARRICADED
PARAPET AND AREA SUBJECT
WALL TO FALLING
HAZARD

UNREINFORCED
MASONRY PARAPET

11

WAsafe BSE Module 9 2
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SECTION OF CANOPY ROOF
COLLAPSED BY FALLING
PARAPET MASONRY

13
\
BEAM POCKET
HEADER/TIE
COURSE
15

EARTHQUAKE (MIS)BEHAVIOR MASONRY WALL ANCHORAGE

‘«

Whsase BSE Moou.e 9

17

WAsafe BSE Module 9 3
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STAIRSTEP CRACKS
USUALLY INDICATE -
UNREINFORCED
CONCRETE BLOCK
WALL

21

3 UNREINFORCE
g BRICK MASONR!

REINFORCED -
CONCRETE BLOCK_%"\

WAsafe BSE Module 9
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Reinforced Masonry Bearing

Wall (RM)

Reinforcing bars

Wire ties

N
‘0’}'%.

R
RN
R \\7\&\\\\’@"

NN

O

2%

CSSEES

;l

7

7/
u

N
R

)

7.

Rk

AN
ARLLRRVARN

7L

WXSAN

CONCRETE
BLOCK
MASONRY

24

Psw AND VERTICAL

<& HORIZONTAL

REINFORCING
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CONCRETE CONSTRUCTION

CONCRETE Structural walls or frames
CO NSTRUCTI O N Cast-in-place or precast

Combinations of the above

DIAPHRAGM DISTRESS

F
H B Aagnaag O0mnm

£ 0 5 & 8800 0000
(00

PARAPET DAMAGE

FALLING HAZARDS

S:;Em;‘gn%zn 1 CORNER CRACKING AT OPENING
STRENGTH AND STIFFNESS OF MASONRY PARTITIONS STORY OUT SHEAR FAILURE OF PIER
REINFORCED CONCRETE OF PLUMB (AT ALL LEVELS)

DIAGONAL & i
CRACKS IN
CONCRETE

WAsafe BSE Module 10 1
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SHEAR WALL
OR NON-
STRUCT
PARTITION?

“Flag Wall”

WAsafe BSE Module 10
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DIAPHRAGM
DISTRESS ~

PANEL ZONE
CRACKING

BEAM CONCRETE /
SPALLING EXPOSURE
OF REINFORCEMENT

CRACKED INFILL WALL
(WITH CRACKS EXTENDING N O N -

THROUGH CONCRETE FRAME)
RACKING OF CLADDING D U CTI LE
CONCRETE
‘ FRAME

.\\ DAMAGED CLADDING
N CONNECTIONS

\.
COLUMN CONCRETE COLUMNS ouT
SPALLING EXPOSURE OF PLUMB
OF REINFORCEMENT (AT ANY LEVEL)

DUCTILE
BEHAVIOR

WAsafe BSE Module 10

3/28/2024




2024 WABO AEl

U UNOUE CREAONS v

CROSS-GRAIN LEDGER FRACTURE
AT TILT-UP ROOF-TO-WALL CONNECTION

WAsafe BSE Module 10

3/28/2024

* ALSO CHECK FOR
IN-PLANE WARPING
OF DIAPHRAGM

ROOF FRAMING SEPARATION

/ FROM VERTICAL SUPPORT

SPREADING OF
PLYWOOD SHEETS

, DIAPHRAGM
/ CHORD FAILURE
IN TENSION

FAILURE AT TIE
BETWEEN PANELS

R—
DAMAGE TO CONCRETE =~  OUTWARD LE;N!?.

—
CLOSURE STRIPS

CORNER CRACKING AT OPENING

TILT-UP WALL ANCHORAGE

NEW STEEL ANGLE

EXISTING WOOD LEDGER
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CONFINEMENT Vo j Pocuar

AT ANCHORAGE R G ; (in oD
o S 9qn
il [ Oaaa

0o I [0 ooos

= |
N
=y
=]

‘Wasare BSE Moouis 10

eroto: ASCE Chile Recannaissance Team

PRECAST
DOUBLE-T ROOF
MEMBERS

WAsafe BSE Module 10 6
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STEEL FRAME
CONSTRUCTION
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STEEL-FRAME CONSTRUCTION

WAsafe BSE Module 11

Multi-story fire resistive frame

Pre-engineered light frame
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STEEL MOMENT FRAMES

FEMA Building Type 51 STEEL MOMENT FRAMES

Verncal shabn of nonswcaural raseriah

The S1A b
ooy

Mot ssberior -
<hakbrg chen mndoe

h sarmdbent bt hen
o 1ok e 1 Bl

BRITTLE
STEEL??

WASAE BSE Mobu 11

Quake Cracks Steel Buildings

steel
bre:

Although they did ot

Two types of cracks

T |- ftange

Moment resisting frame

STEEL BRACED FRAMES

FEMA Building Type 52 STEEL-BRACED FRAMES

Bexod irman ohen, ploced wibn shah waks Thase buskdogs

WASAE BSE Mobu 11
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STEEL MOMENT FRAME

Column Slab

Welded or Bolted Shear Connection

Girder or Beam

WELDED MOMENT CONNECTION

8

MOMENT
FRAME
CONNECTION

‘WS BSE Moouts 11

STEEL BRACED FRAME

SINGLE DIAGONAL DOUBLE DIAGONAL

Beam Special
Sifengthened at
Ecceninc Joints

CHEVRON ECCENTRIC BRACED FRAME

WAsafe BSE Module 11
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BRACED
FRAME
DAMAGE

Brittle steel?

| )

BRACED FRAME DAMAGE BRACED FRAME DAMAGE

Concentric braced frame (connections)

BRACED FRAME DAMAGE BRACED FRAME DAMAGE

Concentric braced frame (gusset buckling) Eccentric braced frame (link beams)

17

WAsafe BSE Module 11 3
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STEELLIGHT FRAME

CORRUGATED
PANELS

STEEL ROD
X-BRACING

WASAE BSE Mobu 11

19

STEEL LIGHT
FRAME

“Butler” or “Pre-Engineered”
Buildings

3/28/2024

HYBRID
CONSTRUCTION

ATC20

23

WAsafe BSE Module 11

STEEL FRAMES W/ CONCRETE SHEAR

WALLS

“Punched” concrate exterior walls

are an dhterate shea-wall configuration

Vertical shafts often constructed of concrete

Concrete slab or concrete
over mefal deck floors

Steel beams and columns.

FEMA Building Type 54 STEEL FRAMES with concrete shearwalls

These buldings consis: of an essentially
complets frame assemaly of steel beams
and steel columns. The floors are concrete
slabs or concrete fill over metal deck. The
buildings featurs a significant number of
concrste walls effectively acting as shear

walls, either as vertical transportation cores,

isolated in selected bays, or as a perimeter
wall system. The steel column-and-beam
system may act only te carry gravity loads
or may have rigid connections to act as a
moment frame. This building type is
generally used as an alternate for steel
moment cr braced frames in similar
circumstances. Thess buildings will sually
be mid- or low-rise.

Concrete wals placed in
selected interior and and

exterior bays in each direction

‘WS BSE Moouis 11

24
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STEEL FRAME W/ CONCRETE SHEAR
WALLS

CONCRETE
SHEAR WALLS

STEEL FRAME W/ MASONRY INFILL

WALLS
wmm-::lllnn FRAMES

It perttions or shal welly
olten bt with chay e
Samad bacms and co

WAsafe BSE Module 11

3/28/2024

Feo

CRACKED CONCRETE __—¥
WALL AT INTERIOR 2

ELEVATOR CORE

STEEL FRAME W/ URM INFILL

Ledger for 3-Wythe
Exterior Wythe z e Brick Infill Wall

Steel Frame

Wood Framing

CONCRETE FRAME W/ MASONRY INFILL
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CONCRETE FRAME W/ MASONRY INFILL MASS TIMBER W/ CONCRETE CORE

WAsafe BSE Module 11 6
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MANUFACTURED
HOMES

ATC20

1

MANUFACTURED HOME EVALUATION
PROCEDURES

Stability of the jack stands

Safety of accessories, awnings, etc.
Condition of utilities

Home ingress and egress

Geotechnical

WAsafe BSE Module 12

3/28/2024

DAMAGE TO MANUFACTURED
HOMES

Off their piers, blocks, or jack stands either partially or
totally

Piers penetrating the interior floor decking

Fully or partially burned

Energizing of metal skin in older units

Utilities damaged and turned off

Water heater movement effecting venting and/or gas
supply
Displaced sewer connections

ATC20

2

Example of a well-worn jack
stand used to support
manufactured home.

NONSTRUCTURAL
ELEMENTS

ATC20
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NONSTRUCTURAL ELEMENTS

) . DISLODGED CLAY i
Parapets, chimneys, ornamentation ROOF TILES CREATE i

X . AFALLING HAZARD
Cladding and glazing

Partitions

MANDARIN

Suspended ceilings, raised floors
Tanks, piping, and ductwork
Equipment

Furnishings and contents

ATC20

7 8

Photos:Siu

‘WS BSE Moouts 12

PIERS CRACKED FROM

POUNDING AT LEVEL%{
ADJACENT ROOF :
(no steel in 2" and 5 piers)

WAsafe BSE Module 12 2
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<y ANCHORAGE FAILURE
ELEVATOR SHA|
F MECHANICAL AND ENCLOSUI

Ol

ELECTRICAL EQUIPMENT
s

CAR OUT OF
GUIDE RAILS

-— CAR TOP INSPECTION
STATION (NOT SHOWN)

JAMMED DOORS

BROKEN
OR BENT

~ BRACKETS
(ALSO CHECK
SPREADER
BEAMS)

L DAVAGED
— OR BENT

BRACKETS COUNTERWEIGHT

ROLLER GUIDE

ASSEMBLY

WAsafe BSE Module 12

PIPE FLANGE

FAILURE CAUSED
BY EARTHQUAKE
LATERAL FORCES

CAR
ROLLER
GUIDE
ASSEMBLY

3/28/2024

HABITABILITY

‘WASAFe BSE MoouLE 4
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HABITABILITY = WHAT IS IT?

Used in FEMA P-2055
Equated with “occupiability”
Not limited to residential

Evaluation based on factors other
than structural

Post-disaster Building
Safety Evaluation

WAsaFe BSE Mobue 12

31

HABITABILITY POLICIES

Building Official needs to decide:

° Add habitability as a criterion for
placards?

° Which issues must be evaluated?
° What is unsafe?

° Flexibility in larger events?

Develop and communicate
standards to BSEs

WAsafe BSE Module 12

Source: FEMA P-2055-1

3/28/2024

HABITABILITY EVALUATION

=

C-Iabitability EvaluatioD

Environmental Hazards
(Section 4.4]

H Crrr— { suiing
+ Carbon monoad (Section 4.5)
+[cnemicatrelease | * Sanitation
+ Soctand fumes * lighting

» Ventilation

= Heating/cooling
2 * Electricity
* Parasites * Potable water

* Smoke and carbon monoxide
alarms |
k Fire ‘wyrmmncsvﬂnilm)//

* Wild, stray, and dead animals

*+ Biting and stinging insects
+ [Debrishnd refuse
—

Source: FEMA P-2055-1

‘WS BSE Moouts 12
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HABITABILITY POLICIES (POLITICS!)

Building Official needs to decide:

< Add habitability as a criterion for
placards?
o PROGRAM FOCUS
° Which issues must be evaluated? —
° What is unsafe?

° Flexibility in larger events?

Develop and communicate
standards to BSEs

Reoccupy safe buildings
WAsafe encourages erring on side
of allowing safe buildings to be
reoccupied

‘Wasare BSE Moouis 12

34
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GEOTECHNICAL
HAZARDS

FAULT

RUPTURE

3/28/2024

GEOTECHNICAL HAZARDS

Fault rupture

Basin amplification

Soft Soil Effects
° Increased shaking
o Liquefaction/Lateral spreading

Landslides

o T B~
\ T—Surrey Langley
\ y
\ White Rock \| AN

FAULT
RUPTURE

Puget Sound

WAsafe BSE Module 13

BASIN AMPLIFICATION

Isostatic Residual Gravity

o0 2 % 4 s ot m . s sokw

Figure 2. Maps of A, gravity residuals and B, sediment thickness, showing the Seattle and Everett sedimentary
basins. Figure from Brocher and others (2001)
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SOFT SOIL EFFECTS —
INCREASED SHAKING

.+ RED - POSTED
* BUILDINGS

STABLE
BEDROCK

UNSTABLE
BEDROCK

UNCONSOLIDATED|
SOIL

LIQUEFACTION EFFECTS

Settlement and differential
settlement (bearing capacity
failure)

Loss of deep foundation
capacity (settlement or
breakage of piles)

Lateral spreading

Slope failure

Effect on ground motions
Flooding and uplift of utilities

Damage over very large areas

‘WAsFe BSE Moouts 13

9

", 4 BUILDING FOUNDATION
4 SETTLEMENT DUE TO
SOIL LIQUEFACTION

WAsafe BSE Module 13

SEAW Tohoku Reconnaissance Team

3/28/2024

SOFT SOIL EFFECTS - LIQUEFACTION

Phenomenon in which soil
strength and stiffness are
significantly reduced by
earthquake shaking

Strength loss in soil due to
build-up of water pressure

Occurs in loose, saturated,
sandy and silty soils

Source: httpi//throughthesandglass typepad.com

8

PILE SUPPORTED, SHALLOW (RAFT)
NO SETTLEMENT 4 FOUNDATION,

27” SETTLEMENT

= S
= 2N
s P W ’

GROUND, 15”

Photo: SEAW Tohoku Reconnaissance Team

WhsaFe BSE Mobue 13

12
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BUILDINGS LEANING
BECAUSE OF FOUNDATION
SETTLEMENT DUE TO
LIQUEFACTION

‘WAsFe BSE Moouts 13

LIQEFACTION/LATERAL SPREADING

(- X-T-1-X-1 ¥
i
€
¥

http://geologyportal.dnr.wa.gov/

WhsaFe BSE Mobue 13

18
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v, ¥ ‘ﬁ“" \ LIQEFACTION/LATERAL SPREADING
( R iy (LYNNWOOD)
LIQUEFACTION/ a8 s
LATERAL ¥ " o F
SPREADING s P R &
Puget Sound o “fa% g"
23‘7/.//geologyportal.dnnwa. 5 Y = 5 /,w
0 e AT \ K3 80
¢ ‘\-}:;nﬁa b 4 3 - 52 -
_' ‘\..‘ > ; SR .? : http://geologyportal.dnr.wa.gov/

20

LANDSLIDES

Considerations for tagging:

Risk to life-safety - potential

LANDSLIDES
for near-term sliding

Cause of slide

Geology, groundwater, typical
slide types in area

uses

Cracks, leaning trees, running
groundwater, bulges at toe of

slope
22
Considerations for tagging (cont.): f;'::‘;f’atims for tagging
Likelihood of aftershocks Undamaged but threatened=>
) Yellow tag (Restricted Use) for

Foundation system of structure recovery of belongings

May be able to be conservative because of limited effect Evaluate damaged buildings

N using standard structural
of tagging criteria
May need help from geotechnical consultant Heavy damage, loss of
- . foundation support => Red tag
Likelihood of damage to buildings above/below (Unsafe)

23 24

WAsafe BSE Module 13
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HOUSE PUSHED
INTO STREET

LANDSLIDE STUDY MAPS

Photos: SEAW Tohoku Recannaissance Team

http://geologyportal.dnr.wa.gov/

ATC20

‘WAsFe BSE Moouis 13

26
LANDSLIDE STUDY AREAS (LYNNWOOD) LANDSLIDE EVALUATION

H
s
@ A
° \ T\ :
. v
! P = it
‘ S R ‘,;.
VY L e g : '
= 7 = e,
Ll wREE ST,

http://geologyp:)rtaIAd nrwa.gov/

ATC20 WhsaFe BSE Mobue 13

27 28

LANDSLIDE DOCUMENTATION

Site damage (cracks in slope)

Structural vs minor/cosmetic damage to structure
o Collapse/partial collapse of structure

o Severe racking of walls or other obvious damage/signs of
distress

o Foundation damage or loss of support
Ongoing slope movement under current conditions
Debris stacked up against structure

Obvious drainage/seepage issues

‘WAsFe BSE Moouis 13

29

Photos City of Seattle

WhsaFe BSE Mobue 13

WAsafe BSE Module 13 5
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OTHER NON-SEISMIC
HAZARDS

Whsase BSE Mooue 13

31

GENERAL PRINCIPLES

Structural safety principles are same as seismic
> Focus on immediate stability/imminent hazard
> Assume no immediate following event

Follow instructions/policies of local jurisdiction
° Placards required, even if no structure remaining?
> Do we know the structure belongs on the site?

Be aware of, protect self from additional hazards
© Mold, chemicals (floods)

° Hazardous dust (blast)

> Airborne carcinogens (fire)

Whsase BSE Mooue 13

33

WIND EFFECTS ON BUILDINGS

wpift
) ot

Upjj
\\\\‘W”fffffpf;
/
111114y,

— —
e —/] [/ -

Direct —_— Itarnal — Suction

Pressure __, Pressure __, Pressure

L

‘Wasare BSE Moouis

WAsafe BSE Module 13
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NON-SEISMIC HAZARDS

Wind Events (ATC-45)
o Hurricanes

e Tornados

o Other Wind Storms

Floods (ATC-45)
Blast (explosions)

Fires

Photo: CLOES SAP.

‘Wasa BSE Moouis 13

32

RESOURCE DOCUMENT (WIND & FLOOD)

L] 45]

Field manual:
safety evaluation of
buildings after wind
storms and floods

Appled Teshnalogy Councl

Whsase BSE Mooue 13

34

convection
currents eye

=
ATC-45 2 :),

H U R RICAN ES hurricane winds warm

and rain moist air

cool dense air

> 74 mph winds

Building damage:
External & internal
pressures (wind
force)

Storm surge/

flooding
Debris impact

CWOES SAP

36
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ENHANCED FUJITATORNADO SCALE

Scale Speed (mph) Typical Damage

. Mi d
EF0 65-85 Paak sufac off amé oo, some dmage 1o guttrs o sding
EF1 86-110 Moderate damage

Roofs severely stripped,
Mobile homes overturned or badly damaged;
Loss of exterior doors; windows and other glass broken.

EF2 111135

Considerable damage

Roofs torn off well-constructed houses;

foundations of frame homes shifted; mobile homes destroyed; light-object missiles
generated.

EF3 136- 165

Severe damage
f well houses destroyed;

Severe damage to large buildings;
Structures with weak foundations are badly damaged.

EF4 166-200

Extreme damage

Well-constructed and whole frame houses completely leveled;
Cars and other large objects thrown

Small missiles generated.

EF5 Over 200

Total destruction of buildings

Well-built houses leveled off foundations;
Reinforced concrete structures critically damaged;
Many tall buildings collapse.

Whsase BSE Mooue 13

41

WAsafe BSE Module 13

Source: Missour SAVE

3/28/2024

ATC-45

TORNADOS

Smaller area,
greater intensity
vs hurricanes

Building damage:
Strong winds near
center (> 200 mph)

Pressure drop at
center

CHOES SAP

TORNADO DESTRUCTION

Photo: Preuss

ATC4s

42
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Roof Uplift

Linear wind
storms (West
Coast)

3/28/2024

ATC
WIND
STORMS

Building damage:

High wind
Wind-driven waves

CALOES SAP

LINEAR WIND STORM DAMAGE

45 46

WIND SPEED-UP EFFECT - SEATTLE MAPS

https://seattle.gov/sdci/resources/wind-load-factors

47

WAsafe BSE Module 13

WIND SPEED-UP EFFECT

Expect increased
damage behind tops of
escarpments, ridges,
and hills

‘20MD0E0R 30 ASPSNTACAL WL

ASCE 7-22, Figure 26.8-1. Topographic factor, Kzt

‘WAsre BSE Moouts 13 WASAE BSE Mobue 13

ATC-45
FLOODS

Flash floods/other
swift water

Inundation (slow-
moving water)

Building damage:

Water force on lateral
force resisting system

Foundation scour
Unanchored buildings

Mold, contaminated
water

CALOES SAP
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BLAST/
EXPLOSIONS

Building damage
Overpressure on/in
structures

Evaluate nearby
buildings

BLAST EFFECTS ON BUILDINGS

w8 iV Yl FIRE
RUS gy

I Large-scale (wildfire) g

— Individual buildings

— :
—* Suction
—

— Pressure
—

Internal
Pressure

‘Adapted from Missouri SAVE.

‘Wasare BSE Moouis 13

53
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3/28/2024

FIRE — LARGE-SCALE (WILDFIRE)

May still require
placarding
° See AHJ

Free-standing
masonry/concrete
walls & chimneys

55

WAsafe BSE Module 13

FIRE - INDIVIDUAL BUILDINGS

Assess effect on
structural stability
° Sagging floors
° Spalled concrete

> Burned wood
beams/bearing
walls

> Out of plane wall
stability

Source: USFA

10
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POLITICS OF
RECOVERY

WASAE BSE Mobue 14

1

PUBLIC SAFETY VS ECONOMIC RECOVERY

Pressure to reopen businesses

o ATC-20 by contract engineers for
building owners (WP 5-2009

Pressure to reopen streets

Hazard mitigation/abatement of
unrepaired, tagged buildings
(enforcement)
o Adjacent buildings affecting
undamaged property

= Coordinate with Public Works
departments on hazards to public
right-of-way

o Historic preservation

Beware fly-by-nighters

WASAE BSE Mobue 14

3

WAsafe BSE Module 14

KOBE, JAPAN; JANUARY 1995
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NEXT STEPS

WAsAe BSE Mobue 14.

NEXT STEPS (Building Officials)

Personal preparation (work and home)
Prepare before the event happens
° Gather supplies (or plan how to procure them quickly)
= ATC-20 placards, forms
= Electronic or paper forms (or both)

o Other supplies (e.g., barrier tape, clipboards, volunteer ID cards, waterproof markers
& tape)

 Prepare policies/procedures for onboarding volunteers
= Engage with local/regional Emergency Managers
= Preparation to request, register/deputize, and care for WAsafe BSEs
© See WAsafe Coalition website for more information
(https://wasafecoalition.org/requesting-help)
Explore mutual aid agreements with neighboring jurisdictions

Engage with local building owners and design professionals to explore
establishing Accelerated Building Reoccupancy programs

ATC20

11

SLIDE CREDITS

ASCE/SEI Chilean Earthquake Assessment Teams
Christopher Arnold

J. Marx Ayres

Ross Boulanger/UC Davis

Gregg Brandow

California Office of Emergency Services

Prof. Misko Cubrinovski/University of Canterbury
H. J. Degenkolb Associates

Jon Egan

Ronald P. Gallagher

Geotechnical Extreme Events Reconnaissance (GEER) Teams
GeoEngineers (J. Gordon)

Dr. Les Harder

Doug Lindquist

Los Angeles Department of Building and Safety
Los Angeles County Department of Building and Safety
John Meehan

National Fire Protection Association

National Oceanic and Atmospheric Administration
National Paint and Coatings Association

National Research Council

WAsafe BSE Module 14

3/28/2024

NEXT STEPS (Individuals)

Personal preparation (work and home)

Decide if want to volunteer
° In-state — WAsafe
o See WAsafe Coalition website (https://wasafecoalition.org/volunteer)

o Apply through member organization (AIA, ASCE, SEAW, WABO) via
WAserv database (www.waserv.org)

o Unaffiliated => apply through WABO
o Out of state (private sector)

o California Office of Emergency Services Structural Assessment
Program (Cal OES SAP) (www.caloes.ca.gov)

> Search for Safety Assessment.
o Disaster Response Alliance (ICC/NCSEA) (www.disasterresponse.org)

‘WS BSE Moouis 14

NEXT STEPS (Emergency Managers)

p. | ion k-and-home)

prep t 1
Engage with/support local/regional building official(s)
° Preparation to request, register/deputize, and care for WAsafe BSEs

© See WAsafe Coalition website for more information
(https://wasafecoalition.org/requesting-help)

Prepare for post-event supply procurement/resupply
Explore mutual aid agreements with neighboring jurisdictions

Engage with local building owners and design professionals to explore
establishing ABR programs

‘WS BSE Moouis 14

10

SLIDE CREDITS (CONT.)

Pacific Northwest Seismic Network

San Francisco Bureau of Building Inspection
Seattle Department of Construction and Inspections
Shannon & Wilson, Inc.

Stephen D. Pfeiffer

RDD Consultants, Inc.

Reid Middleton, Inc.

Robert Reitherman

Jonathan C. Siu

Yet M. Siu

SEAW Tohoku Reconnaissance Team
Steinbrugge Slide Collection, EERC

James Stratta

U.S. Geological Survey (Art Frankel)

Tom Wangerin

Washington Department of Labor & Industries
Wiss, Janney, Elstner Associates

Kit Wong

ATC20

12



2024 WABO AEI 3/28/2024

WASAFE

BUILDING SAFETY EVALUATIONS
(ATC 20/45 PLus)

THANK YOU FOR ATTENDING!

WAsafe BSE Module 14 3



