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%7k -Reverse Fault-
© 1999 M 7.5 Chi Chi (Taiwan) Earthquake,
Taiwan

) , 24 N = reverse fault
<‘= Cl é] fq ﬁ%‘ ﬁa fé‘ Ly 2 E‘d /éz' o t (dip-slip fault)
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©2010 Mw 7.1 Darfield Earthquake, New
Zealand
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Figure 2. Map showing location and displacements on the 1906 Meishan fanlt trace, after Omori (1907)
Displacements given in centimeters; mumbers with arrows indicate horizontal displacements. Numbers without
arrows indicate vertical displacement; barbs on downthrown side. Letters show localities discussed in text.
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© 1954 M 7.0 Fairview Peak Earthquake, USA
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© 1992 M 7.3 Landers
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nHL#H B (R&ER) MM (197554)
6 April 2009 Mw 6.3 L'Aquila carthquake, Htal
NE2 (201252013 fo ~ = -
11 April 2011 Mw 6.6 Hamadori earthquake, Japan
4. 116 Oct. 1999 Hector Mine earthquake, Ca, USA
7 Ssf: 2 (20025 2012°) :
BSSA 7 6 March 2007 M >6 carthquake doublet, Indonesia
21 Sept. 1999 Mw 7.6 Chichi earthquake, Taiwan
Rf: 3 (20015 2008 : :
20109 8 Oct, 2005 Mw 7.6 Kashmir carthquake, Pakistan
12 May 2008 Mw 7.9 Wenchuan earthquake, China
IGR? 2 Ssf: 1 (2006") 14 Nov. 2001 Mw 7.8 Kunl hquake, China
Rf: 3 (2010) 21 Sept. 1999 Mw 7.6 Chichi carthquake, Taiwan
) 4 |17 and 21 June 2000 Ms 6.6 carthquakes, Ieeland
) Ssf: 2 (2005'; 2006")
Tectonophyics | 3 9 July1997 Ms 6.8 carthquake, Venezuela
RE1(2010') 12 May 2008 Mw 7.9 Wenchuan carthquake, China
ISG* 2 |Ssf: 1 (2004™; 2011") |14 Nov. 2001 Mw 7.8 K China
14 Nov. 2001 Mw7.8 Kunlunsh hquake, China
Other * 2 [Ssf: 1 (20087 2012")
4 Sept. 2010 Mw7.1 Darfield carthquake, New Zealand

'BSSA: Bulletion of theSeismological Society of America ;2JGR: Journal of Geophysical Research-solid earth; *Journal of
Structural Geology; *Science in China Series D: Earth Science.

“Boncio et al. (2012); "Lin et al. (2013); “Treiman et al. (2002); “Daryono et al. (2012); “Kelson et al. (2001); 'Kaned et al
(2008); ®Ren et al. (2010); "Xu et al. (2006); ‘Huang and Johnson (2010); /Clifion and Einarsoon (2005); *Audemard
(2006); 'Li et al. (2010); "Lin et al. (2004); "Lin et al.2011); *Wei et al. (2008); Villamor, P. (2012).
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4 Sept. 2010 Mw7.1 Darfield EQ, New Zealand
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@ Seismically Induced Ground Failure
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Alquist-Priolo Earthquake Fault Zoning Act of 1972
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( Seismic Hazards Mapping Act of 1990 )
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@ 2006- William A. Bryant-California Geological Survey

z 2009-Surface Fault Displacement Hazard Berkeley , CA -
May 20-21, 2009;USGS/California Geological Survey/
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Seismically Induced Ground Failure

¢ %+ william A. Bryant (2006)
& 4o B F (California Geological Survey » CGS)
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Alquist-Priolo Earthquake Fault Zoning Act of 1972
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(This Act resulted from the Mw 6.6 1971 San Fernando earthquake)
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(The AP Act originally was referred to as the Alquist-Priolo Geologic Hazards
Act and was intended to address a broader scope of ground deformation
hazards.)
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(Seismic Ground Failure Zonation Programs)
© 1972 TWEsBE-FLE  ©1990 & ¥R LT L
b BETR R LA E E eI RE
( Alquist-Priolo Earthquake
Fault Zoning Act)
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(' Seismic Hazards
Mapping Act of 1990 )
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(Seismic Ground Failure Zonation Programs)
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(Identify where ground failure hazards are more likely to occur. )
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(Delineate “zones of required investigation”)
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(Trigger “geologic or geotechnical hazards reports” that lead
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to earthquake resilient construction in hazardous areas)
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Alquist-Priolo Earthquake Fault Zoning Act of 1972
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(Surface fault ruprure hazard is mitigated by avoiding placing structures across
traces of hazardous faults)
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(Earthquake Fault Zones-EFZ encompass hazardous faults, which are defined
as those faults that are sufficiently active and well-defined)
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(sufficiently active faults exhibit evidence of Holocene displacement
(approx. last 11,000 years).)
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] (well-defined — trace detectable by trained geologist.)
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( Seismic Hazards Mapping Act of 1990 )
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Seismically Induced

Liguefaction Landslides

1989 Mw 6.9 Loma Prieta Earthquake  Bryant (2006)
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Alqu1st Priolo Earthquake fault zoning Act of 1972
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1971 San Fernando Earthquake
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@ San Andreas Fault —# % 4 |- ;% (Wallace Creek)
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(10 Region Fault
Evaluation and
Zoning Program)
Bryant (2006)
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2= * % 5| -Index to Alquist-Priolo Earthquake Fault
Zone Maps (1974-2005)
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(547 Earthquake Fault
Zone Maps issued as

of 1/1/2006)
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(36 Counties and 104

@) oo Bryant (2006) Cities affected) M

FL B AP Act ¥ SHMA Act

G4 ZpFER AP Actd] AL (1972) - SHMA#]
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(The Seismic Hazards Mapping Act (SHMA) is modeled after the

Alquist-Priolo (AP) Act. Implementation of the SHMA generally
is the same as for the AP Act)
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(An important distinction is that where the AP Act mitigates
surface fault rupture hazard by avoidance, the SHMA allows

mitigation by engineering design)
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(Seismic Hazards Zoning)

© 7% 3415 K (Adopts Mandated Policies)
¢ Hi7c?$ & R L (Receives Review Comments)
© R WP (Provides Technical Advice)

® Ty RELLIER
.a/./ﬁ/r?._j,' ﬁ#g (Evaluates chignnl Seismic Hazard)
# e HEAFRFEAELTFH
Staiio ‘o i (Designates Seismic Hazard Zones)
L IR | © 3% #5539 PRI (Provides Advisory Services)

P ,},’t/f‘?— & LB 3 (Requires Site Investigations)
Cities & @ { #3$1(Updates General Plans)
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=g = (Reviews and Approves Projects)
e FEVY ok BE#EA(Applies For Waivers)
FaEE
Pmperg © FEEHFH X 3 B4 (Determines Hazard at

ra Site)
@) Owners © @i 3 (Mitigates Hazard) Bryant (2006)
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1999# & & 3+ Z (Taiwan)
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(“...if development along the Chelungpu fault had occurred
under AP regulations, the loss of life and property would have
been greatly reduced.”
-from Rubin and others, 2001, EOS, v.82, #47)
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1906 Surface Fault Rupture
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Bonilla, 1982
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(Yasuda et al., 2002)

Photo 2 Damaged gas pipeline at Wu Xi Bridge
in Taiwan

Photo 3 Surface fault rupture at damaged site of gas pipeline
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Building failure caused
by reverse faulting

106

4 #5458

WgH ¢ 3o

— ) Example of reverse X
forethvust (S0% of sip) and
backihrust (50% of sip), (Kelson et al. 2001)
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