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algorithms in 2008 Wenchuan earthquake
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Abstract; Rapid and reliable estimation of strong ground motion (or seismic in-
tensity) distribution based on instrumental seismic intensity can give security to
earthquake emergency response soon after a destructive earthquake, especially
on the situation of communication interruption. The reliabilities of eight instru-
mental seismic intensity algorithms are discussed using the acceleration records
obtained in Wenchuan earthquake and Lushan earthquake. The results indicate
that the instrumental seismic intensity evaluated by peak parameters of ground
motion, such as PGA or PGV, are of lower reliabilities than the instrumental
seismic intensity derived from response spectra. We suggest that the instrumen-

tal seismic intensity evaluated by Professor Yuan’s algorithm, by Housner’'s
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spectrum intensity, or by response spectra, could be accepted in China until

more data are available to propose a more reliable algorithm.

Key words: instrumental seismic intensity; intensity measure; strong ground

motion; response spectrum; spectral intensity
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, s Mw7.5 90 km, My8.0

200 km(Wells, Coppersmith, 1994). s

b

~

PGA (peak ground acceleration) PGV (peak

ground velocity) (Wald et al, 1999; Wu et al, 2003; Kaka, Atkinson, 2004; Atkinson,

Kaka, 2007; Linkimer, 2008) . (Sokolov, Chernov, 1998; Chernov, Sokolov,
1999; Sokolov, 2002) . (Boatwright et al, 2001; Atkinson, Kaka, 2007),

(Trifunac, Brady, 1975; Trifunac, Westermo, 1977) . CAV (cu-
mulative absolute velocity) (Fahjan et al, 2011) . Arias (Margottini et al ,
1992) JMA (Japan meteorological agency) (Karim, Yamazaki,
2001, 2002; Shabestari, Yamazaki, 2001) ,

ShakeMap PGA PGV; JMA ;
PGA, * ” (1998)
. 7 ( ) (2008)
PGA. PGV (Housner, 1952)
) 8
1
1.1
{ M ,
, 2008) 4.7 , )

PGA PGV (
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PGA PGV ,
, PGV
1
Table 1 Strong ground motion measures suggested in the Chinese seismic intensity scale
PGA/mes ? PGV/mes ! PGA/mes ? PGV/mes !
5 0.22—0. 44 0.02—0.04 8 1.78—3.53 0.19—0. 35
6 0.45—0. 89 0.05—0.09 9 3.54—7.07 0.36—0.71
7 0.90—1.77 0.10—0.18 10 7.08—14.14 0.72—1.41
1.2 ShakeMap
Wald (1999 , ShakeMap PGA PGV
« 2. s PGA ) PGA
7 ; PGV ; PGA 6—7
, PGA PGV ,
2 ShakeMap
Table 2 Strong ground motion measures in ShakeMap of USGS
PGA/mes ? PGV/mes ! PGA/mes ? PGV/mes !
1 <0.017 <0.1 7 1.8—3.4 16—31
2—3 0.017—0. 14 0.1—1.1 8 3.4—6.5 31—60
4 0.14—0. 39 1.1—3.4 9 6.5—12.4 60—116
5 0.39—0.92 3.4—8.1 10+ >12.4 >116
6 0.92—1.8 8.1—16
1.3
JMA s M ( , 2012)
1 )
. 12.87f° 16. 65 f*
H() = — 12. 8777 +16.65/ (D
/4918 +20.77f —1.34f° +0.13
. H(H i f , Hz.
2)
_ B 2 2
a = arw + axs +aip (2
s a s AEwW ~ ANS~ AUD (D N
3)
I=2711gA,;+7.81 (3)
, 1 . H Ao,s
a =0.5s s m/s’.
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1.4
20 90 , (1998)
(PGA, )
4 (8,5, 2 1 Hz) ) ,
1.5
, Sy,
( , 2008, 2010; Wang et al, 2013). Housner(1952) ,
0.1—2.5 s )
1 2.5
Sl = 51| ST par D
, Sy , T , IS 0, 0.05 0. 2. ,
Karim  Yamazaki(2001, 2002)
s (2010)  Wang (2013)
10%°SI, , Tp <<0.1s
10%%SI, , 0.1s<Tp<<0.25s
SIY, = Sl » 0.2s<Tpr < 0.4s (5)
107%*SI, , 0,4s<Tp<1.0s
107%8], , Te >=1.0s
s T £=0.2
ST, ST, 3
3

Table 3 Strong ground motion measures in instrument intensity determination by spectrum intensity

Slp. 2 /cmes™ ! SIY, /emes ™! Slp. 2 /cmes ! SIMy /emes ™!
5— <3.5 <4.5 9 [50, 1007 [50, 80)
6 [3.5,12.6) [4.5, 10.0) 10 =100 [80., 100)
7 [12.6, 25) [10.0, 22.4) 11 =100
8 [25, 50) [22.4, 50)
1.6
(2010) s
[ =2.86+0.1621gPGA + 0. 9121gS, (T = 0.03) + 0. 1171gS, (T = 0. 075) +
0.2661gS,(T = 0.15) 4+ 0. 1581gS, (T = 0. 28) + 0. 1701gS, (T = 8) + 0. 4961gS, (T = 20)  (6)
,» S, (T=T,) ( 0.05) T, ,
cm/s%. , ,
“ ”
2
2.1

2008 5 12 M8.0
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Table 4 Intensity error statistics by different algorithms
0 +1
I, 53.7% 94.5% 0.21 0. 85 1.54
I 36. 0% 90. 9% —0.41 0. 96 0.08
Iy 53.0% 96. 3% —0.46 0.76 0
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