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Problem: Efficient Earthquake Safety Inspection

Pre-earthquake
Compile building inventory with seismic attributes
Screen buildings for potential seismic risk
Inform risk mitigation decisions e.g., using HAZUS
Immediate post-earthquake response
Quickly estimate damage for management
Carry out & manage safety inspections
Long-term post-earthquake recovery
Track repairs
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FEMA 154 for pre-earthquake inventory

1-pg paper & clipboard recon tool I

10 min/building to calculate risk ' secomepmon
score S: 0-6  ulidings for Potontial

Seismic Hazards:
A Handbook

S < 2 - detailed eval. required
Used 100,000s of times

Free document:
http://www.fema.qgov/plan/prevent/e
arthquake/pdf/fema-154.pdf

Training materials available
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Rpld'l" ISCN -avalml ngs for Potentinl Ssdemic Hazards

.

L The FEMA 154 form

R Location, name, use

Sketch

Photo

Occupancy

Soil

— Falling hazard

EEr-SEEEE Scoring section
SRy Comments

| Detailed eval required?

[T —— e e e R e il
Ligy D e ) vy W W L

i Figure 3-17  Compieted Dote Collection Form'for Example 2, 3711 Roxbury Street.

FEMA 154 I Exomple Application of Rapid Visual Screening a9
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Automating FEMA 154

ROVER: Rapid Observation of Vulnerability and Estimation of Risk

Client-server software:
Smartphone client for field data (thick client—no data plan required)
Windows, Mac or Linux PC server to compile & manage database
Free and open-source software

High fidelity to FEMA 154—integrates well with existing training

wz._:.;;v 89 H;\Z
gj[ B
N

V'
enver

rkeley ;
penhager, ¥
arisk.com

CENTRAL age




Client Address tab

Building name, address

Building Name Remembers last city/state/zip

University of Memphis Holiday Inn

— Lat/Lon from Bluetooth GPS

3700 Central fve Better than geocoding address
Server can look up soil & site

City State Zip hazard from internal databases

Memphis THN | 33111

Uniform Hazard Response Spectra
and
Seismic Hazard Curves

Standing at Front Door

for the United States

Lat: |35, 12740 | Lon: |-g0,01802

2010-0z2-06 23:59:06 -l

Address | Info | Dccupancy | Soils HazEE

Save Cancel Help

=USGS

k:r',ehyagen Server’s built-in soil and hazard maps from USGS

risk.com



Scoring

Tap building type(s)
Onboard help for types
Tap modifiers (height, etc.)
Calculates score

e 12 2 E Site-specific hazard allows
suitypec i [ 00 [ oo JEER o2 ]9 for site-specific score

il Type Or 106 0.4 -4 0.4 0.4
g el T B Basic score is adjusted
based on Sa(0.2 sec)

4 55

Buikling Type: ' |(URM|.
) | InFy |

Basw Soore & 2.0
Mid Rmed -7 4 0,4
Hgh Reef =) 8 0.8

Wert, Irrege 0 | -1 | -1

Fanrrem 15 1.5

Pre—Coedi 18 | -0.2 | -1,

Fima | Soone, & 2.3

[ 4] [ m | [+ |

Occupancy | Seils | Hazards | Scoring m

Save Cancel Help
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Multiple Captioned Photos

s ’ % Use phone’s onboard camera
%ﬂ = s [ e Photo appears in database
2 A challenge for paper form
f Unlimited captioned photos
8GB = 200,000 VGA jpgs
Photo is later watermarked
There Is also a sketch

UofM Holiday Inn NW facaded []

ER [ [ * |
Scoring | Eval | Sketch | Photo EE

Save Cancel Help
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Server Sync

Screener ID:

roverl’2

Password:

o EEE

[ ] show Password

Please enter your
Screener ID and
Password.

.............

Bi-direction server sync:
Server is user's own PC
Web interface to server
If server is online, 24/7 access

Login Cancel Help
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SPARisk LLC

Edit & Report Site Data from Server

Assign buildings to inspectors from server

r [} ROVER Server- User Login 4 ) ROVER Server - Update a ..,

€« C N | & hitpy//141.22569.54:8000/Raver) > O- &

¥ Gmail [v] Contacts [] W55 [} Google Bookmark [7] Google Calendar [ ShakeCast 2.0 :: Index ,A_ﬂ SPAZ0I0PandL =n= Earthquake Spectra == EQS reviewer keiport... ” Goegle Scholar | 7 CU TAP 192878 »  [C] Other bookmarks

Post-Earthquake Server - Update a worksheet
FEMA 4 £

[} ROVER Server- User Login
&« C | AN | &% hitpy//141.225.69.54:8000/Rover/

P41 Gmail [V Contacts | ] WSS [ Google Bookmark [75] Google Calendar |} ShakeCast 2.0 :: Index ',f‘ SPA2010PandL =~ Earthquake Spectra = EQS reviewer keiport... >" Google Scholz

| ROVER Server - Update a ..,

Enter Worksheet details then click Submit.

Address:s7oo Central Ave Memphis; TN
r Identifiers: Assembly Government  Office
Nbo Stories: 4 Occyl . ISR Histori
pancy: Historic [ EETIEEIEN
Building Info:  Built: 1986 Emer. Services Industrial  School

| Edit| Screener: 14

Humber of Persons: [ p-40

Soil Type: ) & HardRock | B: Ava. Rock (@) £- Dense Soil | D: S Sail || E= 5ot Sail || F: Poor saif | Calculate soil type from Location |

Building LatLan: | 35.122407

[ Unreinforced Chimneys Parapets Cladding

Other.
Falling Hazards:

Seismicity {Ss %) or Region: High ilCaI«:u\ate Ss and Madifier Set from Locationl

Score Modifisr Set:  High (Defanlt used when calculating seismicity)

2707

Basic Scores, Modifiers, and Final Scores |
[Guidingtype || W | e | 51 ‘ w2 | (5 | msmj B | el “: e ‘ “FCt ‘ Pez | R | ‘ uRM |
B wee | @Ry | owm | @ (URM INF) || eRF) wrwine || oy || | e
c Score 41 a8 28 30 32 28 20 25 28 16 26 24 28 15
nA A 02 na NA 04 04 o [ o na 02 04 o4 00
A——/—’7+ HA N 08 (¥ HA og 08 s | gs 03 A 04 A 05 HA
| 7d 25 20 0 15 NA 10 -0 a5 [ 40 | e na A0 40 10 e
N #1. Umiversity of Memplhis Holiday Inn as as 25 25 as as 25 a5 _ as E ] a5 as 05 F ]
(1 0 10 o8 a8 08 02 42 | a4 | 02 08 o8 10 o8 02
24 24 14 14 NA 16 HA 14 | 24 | wa 24 NA 28 25 MA
o 24 04 04 ET 04 04 ++ [IETER o+ 04 £ EV 04 04
Soil Type D 00 48 08 06 08 486 0.4 06 I 0.6 i 04 06 06 48 06 08
[oilypeE | 0o 48 12 12 -0 42 08 12 o8 04 12 E7 08 05
e ———— e

Detailed Evaluation Required:
[Reset || Update Worksheet

Developed by Applied Technology Council, SPA Risk LLC, and IS c. for the

3risk.com



Automatic Watermarks Added

Mame: University of Memphis Hohgay Inn

screeneaer, rover|e2

Date

| 2 ::| .-"- |:| |!_| E 7 |:| |:_1 !

—_

Server adds watermark
to each photo

Building name
Screener ID
Date & time
Lat & lon

Can add captions on
client or server



RedROVER for HAZUS Import

Most AEBM fields are in FEMA 154

Modest interpretation to map fields (occupancy,
model building type, design level, number occs...)

ROVER occupancy types Possible HAZUS-MH occupancy types Default type
Likelihood Occupancy Num occs (could reasonably be any of these) for HAZUS-MH
1 Residential 0-10 — RES1, RES2 — RES1
2 Residential 11+ — RES3A-F, RES4, RES5, RES6 — RES3A
3 Commercial any — COM1,COM2, COM3, COM5, COM10 — COM1
4 Office any — COM3, COM4, COM7 — COM4
5 Industrial any — IND1, IND2, IND3, IND4, IND5, IND6, AGR1 - IND1
6 School any - EDU1, EDU2 - EDU1
7 Assembly any — COM8, COM9, RELA1 — COM9
8 Emer. Services any - COM®6, GOV2 - GOVv2
9 Government any - GOV1 - GOV1
10 Historic any - Any - COM1
Kyoto
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ShakeCast for real-time monitoring

Free USGS software polls NEIC server

When earthquake occurs, ShakeCast estimates damage
states, makes a map or likely red, yellow, and green tags

Pushes likely damage state to user(s)

€ C A T httpy//localhostfadmin/findex phpisid=82f3634a6cd80e12ddbee3e700215060
M1 Gmail | Pv] Contacts [ WSS sogle Bookmark [F] Google Calendar [ ) ShakeCast 2,0 Index [f) SPA 2010 Pand L e Earthquake Spectra =w EQS reviswer keiport,. & Google Scholar [ CU TAP 192878

t\

f’USGS USGS S] h; akeCast 2

science for a changing world

Administration

e
T u Home Earthquakes Search Profile Administration Panel Log out [ scadmin |
Facility Admin
Scenario Earthquake
Management

Jump te: wj i_G_D-l

Backi atabase

ShakeCast Summary

4

Damage Level

Facility Type

Number of facilities evaluated: 9
Peak Gron und. iu:al:mnon( ). 3,

ROVER Import

Peak Spectral Ace. at 3
Estimated Va30 in m's

Supplemental Attribute

Event Admin

cessed Event

M 7.15- SAF_SAP

Upload

Origin Time: 20090922 06“0‘.’)0
Location: -123.31 37367

Profile Admin

Management




ROVER after the Earthquake

r iﬂ ld mmlu m: Choose a Pasting bsed on the "

evaluation and team judgement. Severe
postearthquake safety A

= I h - I dl (@ INSPECTED - Green Placard
E?nl u a t I D n‘ n m n‘ g S ") RESTRICTED USE - Yellow Placard
S gOOE BT (") UNSAFE - Red Placard
INSPECTED

Al Record any use and entry restrictions
| Exactly as wiritten on placard.

[Tl

2

Construction | Eval | Damage | Posting n »

Save Cancel Help
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ATC-20 (1989, 1991, 1996)

ATC-20 Rapid Evaluation Safety Assessment Form

enhagen
isk.com

Ingpection
nspector 1D nspeciion date and fime; O O
\ Affiliation: Neasirﬁpec’.ed:n Exterior only O Exterier and inheric:r)
i Building Description Type of Construction N
Building name: D Wiood frame D Concrete shear wall
Address: D Sieel frame D Unreinforced masonry
[m] Tilt-up concrete [ Reinforced masony ¥
O concrets frame O otrer
Building contactiphone:
=i .
Mumber of stories above grounde— below ground: — Dnr":-lr,u Occupancy o o
. o Cwelling Commercia Govemment
o "Footprint area” (sguare feet)
App M . 3 orther residents O offices O Historic
Mumber of residental units: O putiic assembly O industrial - [ Sehoo
Mumber of residential units not habitabie: O Emergency senvices O other
> <
Evaluation Estimated Building Damage
Investig (excludi =nis)
Obsery 2 O ne
Oo-
-

Applied Technology
Council, 1996. ATC-20:
Procedures for
Postearthquake Safety
Evaluation of Buildings.
Redwood City, CA, 144 pp.

De facto international
standard post-earthquake
safety inspection

Used 100,000s of times
Red/yellow/green tag



SPARiskLLC

ROVER’'s ATC-20 module

Stories Above Ground:

Building Name

‘ Standing at Building Now ‘

University of Memphis Holiday Inn |

Address Stories Below Ground: Inspection Date and Time: (] school (] Industrial
3700 Central Ave ) ) ) |2313-22-35 02:16:04 |A|_| D Offices D Public Assembly
Num Residential Units: | 100 Commercial [ | Emer. Services
- - Inspection Location: [] pwelling [ ] Government
City State Zip Num Residential Units I:I Lot . [] Histor other Residential
[Memphis [ [ +][ze11 | not habitable: '|35-123?4 | Lon: |-5‘3-‘33513| istoric er hesidentia
Building Contact Phone | Footprint area (sq ft): 183600 Other: |
Other Identifiers Calculator {® Inspected Exterior Only
i) Inspected Exterior and Interior
[4] i I[*]

Addrﬁts| Euilding| Inspection | DccupaEI Addrﬁts| Building | Inspection DccupaEI

Save Cancel Help Save Cancel Help

Building | Inspection Dccupancl,r| CDI'ISEI
Save Cancel Help

Plddl'ES| Building | Inspection | DccupaEE
Save Cancel Help

Observed Conditions

Collapse, partial collapse, I—‘
ot building of f Foundation Minor/MNone i

Type of Construction:

a e Ty S
Clear | |Rotate|

|l3amera | |Browse |

Choose a Posting based on the
evaluation and team judgement, Severe
conditions endangering the owverall
building are grounds for an Unsafe

[ ] wood Frame

4 [T

[ ] Steel Frame

[] Tilt Up Concrete

[ ] concrete Frame
Corcrete Shear vl
[ ] Unreinforced Masanry
[ ] Reinforced Masarry

Other: |

€

I Inspection | Dccupancy | Construction EI

Building or story leaning
et S demage.

Chimney, parapet, or
other Falling hazard

Ground slope movernent
or cracking

Other {specify):

5

Occupancy | Construction | Eval DamaEI

|UDfM Holiday Inn My facades | =]

Posting | Actions | Comments | Photo EI

{# INSPECTED - Green Placard
{3 RESTRICTED USE - Yellow Placard
(") UNSAFE - Red Placard

Record any use and entry restrictions
exactly as written on placard.

Construction | Eval | Damage | Posting EI

Save Cancel Help

Save Cancel Help

Save Cancel Help

Save Cancel Help




Summary:. End-to-End Building Data Tool

ROVER ROVER
(FEMA 154) ROVER Server ShakeCast & HAZUS (ATC-20)

‘?4 '? - .?.-l'
No L rLo0 W -

e

Sprint.
| e i
Ak St compd 4] H
nnnnnnnnnnnnn

Sync
/wireless)
oto

i Pre-earthquake Post-earthquake
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arisk.com




Key Features, Key Limitations

Key features Key limitations
Free, open-source s/w for No thin client, Android,
FEER U, A 2 IPhone, or Blackberry
ShakeCast & HAZUS :
| . client
integration _
Use FEMA 154 data for External GPS device
post-earthquake ATC-20 Earthquake only
Web access to server Looking for co-
allows remote assistance developers

Looking for new users
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Development team:

Mike Tong & Cathleen Carlisle, FEMA Mitigation Directorate Program Officers
Tom MclLane, Applied Technology Council project manager

Keith Porter, SPA Risk LLC, technical lead

Sid Hellman & colleagues, |STI, software developer

David Wald & Kuo-Wan Lin, USGS ShakeCast developers

Stuart Moffatt, George Washington University

ATC-67 Project Review Panel (Bell, Holmes, Morelli, Pereira, Reavely, Scawthorn,
Wang, Welliver)

Further information:

Kporter@sparisk.com
(626) 233-9758
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