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HIGH RISK of a fire developing after an earthquake:

Guidelines for prevention against earthquakes and safety rules

Department of

onservation

Earthquakes

EFORE, DURING AND AFTER
AN EARTHQUAKE | |

L . After an Earthquake |
Pacific  @Monterey Check for fire or fire hazards.
Oceal ' ersh If you smell gas, shut off the main gas valve. If there's
evidence of damage to electrical wiring, shut off the power at
the control box.
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City of Berkeley
Earthquake Home Safety Guide

FAMILY EMERGENCY LIST

PREVENT FIRES

Fires caused by earthquakes are great threats to life and property. Duning an carthquake, unsecured water heaters
can topple or move, causing their gas lines o leak and resulting in on explosion or ire.

e

ACT NOW;

I. Strap yvour water heater securely to the wall,

2, Install smoke detectors in several locations, The Berkeley Fire Code recommends a smoke detector in
each bedroom and in hallways serving sleeping areas on each [loor.

3, Install fire extinguishers in high-risk arcas, like the Kitchen and garage. Make sure they are easily
accessible.

4. Leam the location of utility shutofl points,

o Locate your main gas shutoff valve and obtain a wrench that fits the valve, After a major disaster, shut off’
the gas immediately only ifvou smell gas, or il vou notice the dials on the gas meter wming quickly.

o Locate vour water serviee shutoff,

o Locate your main electricity panel. Shut it oft after a quake if vou see sparks or broken wires, or smell

buming insulation
3, Move gasoline, other lammable hguids, pesticides, household chemicals, and other haardows matenials

to o shed or other ventilated location.
6. Store hazardous matenals in unbreakable containers away from sources of ignition

lattpefowew o berkeley oo s Tire carthaquake htm (3 of THl 402207 105400




HIGH RISK of a fire developing after an earthquake:

Guidelines for prevention agajinst earthquakes and safety rules
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Pacific Monterey |
Ocean  _ L. sakersfien What to Do After an Earthquake

Obispa L

Santa

CALIFORNIA Look for and extinguish small fires. Eliminate fire
hazards. Putting out small fires quickly, using available
resources, will prevent them from spreading...

—q Fire is the most common hazard following

San Diego | . earthquakes....

LS ‘- Fires followed the San Francisco earthquake of 1906

; for three days, creating more damage than the

earthquake.
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HIGH RISK of a fire developing after an earthquake:

Guidelines for prevention against earthquakes and safety rules
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LI safe

2) HbW 'l kno se Is safe to live |

| ‘earz‘hquake
F) Whats ulﬂjl I? e afire ﬁt%
earthquaKe7 | ‘
4) Wi ire can | go to der foo and s. /t r /)F /70use
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rom
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) Why ouldn't I use my te/ephon /mmed/az‘e/y afz‘er
- earthquake?

7)\ ~ Howcan | check on my family after an earthquake?

Pacific  ewonterey  ° 3) What should I do if I have a fire after the
Ocean sakersfield earthquake?

San Francisco

Make sure that everyone is out of the house, and then call the

fire department (911) from a neighbor's house or by cell

phone. If it is a small fire, you may be able to put it out

Santa Catalina Is. yourself. If you have a gas line going into the home, and a fire
In the home, turn off the gas at the gas main If at all possible.
Keep in mind that there will be many fires and the fire
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departments may not have enough equipment and
personnel to respond immediately.



HIGH RISK of a fire developing after an earthquake:
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HIGH RISK of a fire developing after an earthquake
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HIGH RISK of a fire developing after an earthquake:
San Francisco, California, USA, 1906 The Bancroft library

Fire in the Western Ajdditidn
taken from Lafayette Square.
sSacramento and Gough 5ts

Jackson Street near
Mason Street




after the earthquake of
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HIGH RISK of a fire
San Francisco, California, USA, 1906 .«

Courtesy of The San Francisco
Museum of Modern Art
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HIGH RISK of a fire developing after an earthquake:
San Francisco, Callfornla USA, 1906 The Bancroft library

Dynamiting near the Emporium

T Iﬂll’m“ B TR “m.lr[l.

= e 1!""“%"?“4"‘!"'!""""‘%'1'#‘"# [ ‘ ; ‘ - ‘ =
A F/restorm From Hell | : A B e SRR
The unexpecz‘ea’ earthquake caused most of ‘fhe a’aaths — SOmeWhere between 3,000 ano’ 5,000 people. i
Firestorms fed b y fierce winds raged far thrée aays in San Francisco and caused the majority dgf the
damage... B |
The water sysz‘em s distribution pipes'in the city broke /ea ving little water with which to fight the many fires that
flared up within the first hour. Horse-drawn fire engines sped from one hydrant to another, but frustrated firemen
found very little water to pour on the fast-spreading flames. Underground cisterns were tapped for what little
warter they contained, and a few hoses were coupled together and sucked water from the bay. The hot, dry
desert winds blowing from the northeast fanned the flames, whose great heat — exceeding 2,000 degrees — was
enough to combust the interiors of steel-framed buildings. There was nothing to do but use the only tool
that was avallable, and that was explosives. The extensive dynamiting only spread the flames... The intent was to
demolish buildings to create firebreaks that would contain the flames...But perhaps the worst damage was the
creation of even more fires as flaming debris ignited ruptured gas lines....

the earthquake and fires combined to cause the nations' greatest urban tragedy.




Northridge, California, USA, 1994
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Natural gas leaking
from a distribution
main on Balboa
Blvd. ignites
following the 1994
Northridge
Earthquake

‘An félectrical
station burns .
following the

_ Northridge
Earthquake
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HIGH RISK of a fire developing after an earthquake:
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Hyougoken-Nambu, Kobe, Japan, 1995
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HIGH RISK of a fire developing after an earthquake:
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1. Fires Following the Great Hanshin Esrthguaka in
2nd Asiz Symposivm on Fire Science and Technolof

ta

The Performance of Fire Protection of Buildings ag:
Awaji Earthquake, HOETGD Akihiko, Proceading
and Safety, March 1994 (in Englizsh)

. Spread of Fires Following the Great Hanshin Earthyg
Svmposian on Fires and Earthquake, MMay 1995 (in|
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. An investization on urban fires after The Hyvogoken
fires and their burnt areas -, HAY ASHI Yoshihiko ]
HASENMI Yuji and TANAFA Takeyoshi, Proceedings of annual meeting, Aungast 1993 (in
Japanasa)

L

. An Irvestngation on urban fires after The Hyogoken IMNambn Earthouake (part 2] -Large Scals
Fire and charactarisics of the cifies-, ITOIGAWA Enchi, HOEUGD Akihike, HASEMI T uji,
TAMNAKA Takeyoshd, HAYASHI Yoshihike, Architectural Instinute of Japan, Summaries of
Techpical Papers of Annual Meenng 1985, pp 175-176, Augast 18995 .(in Tapapese)

. An investigation on urban fires afier The Hyvogoken Mambu Eamhauake (Part 3) - Fire Spraad 18
and fire stopping elements - HOKUGD Akihike, ITOTGAWA Eiichi, HASEMI Ywi, TANAILA
Takeyoshi and HAY ASHI Voshiliko, Proceedings of annonal mesting, Anzust 1995 (in Tapanase)

17.
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. An investigation on urban fires afier The Hyvogoken Mambu Eamhauake (Part 4) - Mathod and
Example of On-site Investigatdon -, HASEMI Yuji, [ITOIGAWA Eiichi, HOEU GO Akihiko,
TAMNATCA Takeyoshi and HAYASHI Yoshibiko, Proceedings of annnzl mestng, Augast 1995
(in Japaness) 18

. Fire Stow Factors of the Urban Fires followime the Great Hapshin Earthonake, HOELIGD

Akihike, Mammal for Weoden Honsing, Eenchikn Chishik:, Tanuary 199§ (in Japanesa) 1%.

. Investization intoe Fires and Genseral Public Behaviors followmg the Great Hanshin Earthoguske
(Pam 3) - Damages inside the dwellings and buonan responsa to stoves inuse -, HOEUGO

. Diamage by Fires in Urban Area soack by 1995 Hyogoken MNambu Ezrthaquake, ITOIGATW A

Eiichi, The City Flanning Institute of Japan Fegeneration of Cites after 1995 Hyogoken MNambu
Earthquake -Feports, Proposal. Matenials-, pp.81-88, My 1995 (in Fapanese)

. Promotion and Fesistant Factors of Urban Fires in an Urban Area after 1995 Hyogoken Mambu

Earthquake, ITONZAWA Eiichd, Architectural Institure of Tapan, Architecmiral Instimate of JTapan,
Klaterizls of the Conference "Whart are the problems? -From the Expenence of Damage of Urban
Fire after 1995 Hyogoken Mambu Earthguake- pp.7-12, August 1994 (in Japansze)

. Urlran Ddsaster Mitization Problems and Measares for Densely Built-up Area, ITOIGATWA

Eiichi, Japan Housing Associzstion, The TUTAKD A Monthly of the Housing, Vel 44, pp 77-11,
Diecember 1995 (in Japanese)

. Weasures agzinst Urban Foes, ITOIGAWA Eiichi, Tapan Associaton for Fire Sciepce and

Enginsering, Post Earthquake Fire n an Urban Area and MMeasures, pp.35-43, JTanuary 1994 (m
Japansase)

. Wleasures agzinst Urban Fires -Diamiage by Urban Fires afrer 1993 Hyozoken IMambn Earthguake

and its problems-, ITOIGAWA Eiichd, Shiznoka Prefecmre, Building Tirban Disaster Mingaton
Froblems and Measures against Largs Scale Earthquake, pp 35-43, Febmary 1996 (in Japanesa)

. Frres mwvolving single nlding, HOETGD Akibvko, An Investigation Feport on the fires

following the 1995 Southem Hyogo Prafacmire Earthguake, Tapan Associzfion for Fire Science
and Engineermg, Movembser 1996 { in Tapanese )

Diamages to the Buildings and the People around Burt Area, HOKUGD Akihiko, An
Investigation Fepor on the fires following the 1905 Southem Hyogo Prafacmare Earthquake,
Japan Associatien for Fire Science and Enginesring. Movember 18998 ( in Japanese )

Graphic darabase for the fires, HOEUGD Akihiko, An Investigation Feport on the fires
following the 1995 Sonthem Hyogo Prefecmire Earthquake, Japan Associztion for Fire Science
and Engineering, Movewmber 1096 ( in Japanese )

Diamages to the Buildings around Bt Area, HOKLUIGD Akihiko Fasai, Vol 47, 2, Japan
Aszpriation for Fire Science and Engiveering, April 1996 {in Tapanesa )

The Perfermance of Fire Protection of Butlding: agamst the Fires Following the Grear Hanshin-
Anwaji Earthquake, HOETUGD Akihiko, Procesdings of the 5th Intermational Symposium on Fire
Safery Science, March 1997 { in English )

Akihike, SUZUEI Eeiko, NAKADATR A Karntaka, IREHATA Yuka, HAYASHI Hiroaki,
EAFEEGAWA Swyi, Proceedings of aumal meeting, Mzy 1995 (in Tapanese)
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HIGH RISK of a fire developing after an earthquake:
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PERFORMANCE BASED DESIGN APPROACH
for Structural Fire Safety

/ Initiation of
| oot ) Design Process
\/
Devign for | o~ CooaDalined Loads
Gravity Loade -
LI Bulding Stasderds Design
£ N Considerations
JAND T ! for Normal
' < - Operating
v Tomparaturaes
Conzideration of Congderation of
Wind |oade Salrric Loads
| |
¥
4 Outcome of
Structural Deskgn Traditlonal
t: Nonnlr' Structural Design
Conditions Process
Protaction tor Fire Structural Design
Conditons at Time of Fire
\,/
Design for Fire Conslderation
Impact of Fire Impact
FI |7
N
Freliznd Dusign ) Completion of
o Design Process

Performance-based structural fire safety Johann et al. 2006
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a building to be considered i

PERFORMANCE BASED DESIGN APPROACH

for Structural Fire Safety

CATEGORIES OF STRUCTURAL MODIFICATIONS occurring during the service life of
he design process:

Orlginal Swruzhura
.rgE:::a: MD Initial Input
f stru ra*l’ Mérjnbers foR
oatings, | {g o <Y
| I - !Iaﬁsl d
2 pecC Inspection HsHes an —
1 ion Fallure Rales
)4[\ Identify Possible
— Changes 1o
ik J Lol L Original Concition
ksl IRV Y,
5 2 ‘ \\ - /
P As-Bullt impact of Posi-Fire )
C \ Candition Pre.Fira Evanl Condition
I ear t
otecti
L
; v 1/ \/7 Describe Resull of
Erescribe [ne Changes to
0 1 Bervice Conditlon Original Design
1 blas
/
*,
I (l\
f \1 y Johann et al. 2006




.

PERFORMANCE BASED DESIGN APPROACH
for Structural Fire Safety
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ASSESSMENT OF POST-EARTHQUAKE FIRE
BEHAVIOUR OF STRUCTURES
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Della Corte et al.,2003
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ASSESSMENT OF POST-EARTHQUAKE FIRE
BEHAVIOUR OF STRUCTURES
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SSESSMENT OF POST-EARTHQUAKE FIRE
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ASSESSMENT OF POST-EARTHQUAKE FIRE
BEHAVIOUR OF STRUCTURES
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ASSESSMENT OF POST-EARTHQUAKE FIRE
BEHAVIOUR OF SjTRUCTURES
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grade plastic hinge grade plastic hinge
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FIRE AFTER EARTHQUAKE NATURAL FIRE

CONCEPT
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Fire compartment / Fire Area =324 m?

B,5m

HEB 330/ | HEB 330| | HEB 330 | HEB 330]
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Occupancy: Office
Characteristic fire load density ¢,,= 511 MJ/m?2
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@4,5m

HEB 330|

HEB 330 | HEB 330|| HEB 330 | HEB 330 | HEB 330|

HEB 330 | [HEB 330|| HEB 330 | HEB 330| | [HEB 330|

Design fire load dens 9 4 =qf’k'm'5q1'5q2'5n

HEB 330

Access Smoke Total
Routes Exhaust
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