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ATTENUATION OF SIMULATED PEAK ACCELERATIONS
TAKING INTO ACCOUNT FAULT EXTENT
AND RUPTURE PROCESS

By Kenzo TOKI, Tadanobu SATO, Junji KIYONO
and Jiro WAKABAYASHI

Synopsis

The effect of strike, dip angle of a fault and a starting point of rupture on an attenua-
tion of peak acceleration was investigated. Accelerograms used in this study were synthe-
sized by superposing small events simulated statistically using the AR-MA process. The
attenuation characteristic of peak accelerations obtained from these accelerograms were
studied in order to investigate the relation between peak accelerations and positions of the
fault to the observation points by making use of the Quantification Method. The peak
acceleration at the region near the fault was much influenced by the difference of the starting
point of rupture as well as the magnitude and the epicentral distance.
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Table 2 Regression coefficients (DATABASE 1) Table 3 Regression coefficients (DATABASE 2)

B, B. | B ay B, B, B, a
108 due | 2.5454 | 0.3870 ) 2.1422 | 0.3516  log ope| —4.91 | 0.659 | —1.48 | 0.288
te |—21.2477 | 1.0849 | 9.9054 | 2.6788 t, | —6.58 | —0.408 | 7.85 | 1.65
log fa | 0.8590 | 0.0976 | 0.4007 | 0.147 log f | 0.366 0.0895 0.0301 0.0202
f, | 0.0495 | 0.0046 0.0253 | 0.0299 fa | 0.0632 0.0193 —0.0396 0,0077
log hy | —0.8191| 0.0532 |—0.0631 | 0.2170  log h, | 0.234| —0.137 | —0.132 | 0.0453
hs | 0.0665 | 0.0042 | 0,0355| 0,0503 hy | 0.0448 0.0126) —0.0203 0,004
| —0.1617 | 0.2004 | 0.2814 | 0.2794 Bi | 0.0442 0.266 | 0.009 | 0.0493
fr | —0.0595 | 0.0395 | 0.0202 | 0.1093 B | —0.189 | 0.283 | —0.149 | 10,0483
T |—65.1381 | 2.1087 | 41,0481 |12.2636 T | 0.4 |-1L0 | 27.0 5.25
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CASE Magnitude| Distance | point of | Dip angle Observation | Multiple corr. | | Coeft of
|_rupture :

1 o @) | 92.5 0.85

2 ) ) @) ‘ 94.5 0.89

3 o o o o 94.7 0.90

£ | O o) o) o | o 9.4 0.91
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(a) dip angle
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(b) starting point of rupture (c) observation site

Fig. 5 Classification of category
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Table 5 Results from Quantification Method
(DATABASE 1)

| Partial
Category| Ig;“ggg Cit:h%%ry Range| corr.
coeff.
5.5 43 —0.88
Magnitude{ 6.0 45 33.37
Ms 6.4 29 80.76 242.2] 0,935
7.0 33 241,34
b 30~-50 50 61,43
istance
(km) 50~70 57 22,76 | 61.4]0.586
70~90 43 0.00
1 25 2.02
2 26 0.28
. 3 26 4,11
Dip angle '
4 35 a7l 17.8 0,158
5 21 |-13.65
6 17 0.00
ob 1 52 4,05
serva-
tion site 2 54 0.82 4.0} 0,051
3 44 0.00
1 27 24.07
S 2 25 44.64
tarting 3 17 | 18.49
point of : 49,8 0,437
rupture 4 32 26.21 o 3
5 24 —b5.16
6 25 0.00

Multiple corr. coeff. : 94.2%
Coff. of determination : 0. 887
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RELHY, BREHNECBEIRODWTHRRR Table 6 Results from Quantification Method

N2 B BEBRBAICDVTREE, 5T (DATABASE 2)

) —BEDRNEOFOKRBKEL LTS, Partiai

CRBBRAORET 50 5B TR, 7 Category i Gata) vatoe. | Renee] o

b BERAERLICH LTROFTHRE D, B 5.5 | 47 |-103.80 ‘

CEHEDD B HNETT 5881k AIERES  Magnitude| 6.0 35 23,14

K&ELBBTEEEKRL, —BOF v 77 —HR Ms 6.4 34 | 168.35 554.6 0.845

HBBEFHSEA TS O LRI N3, chue 7.0 34 | 450.78

T, WEOENA, BRSOMEOH 7Y 10 45 279.14

— i (R A5 A B T, Di?{(alg)ce 20 44 | 125.98| 279.1] 0.660
4.4 BHEBARE OHE 30 61 0.00)
CRFTRTAFLELTE DD 2 —4 % 1 9 |—100.63

BALIH, BEBHEOKBEIEL AL E 5 29 | —80.70

WS BRIBONLDOT, UATOXS TBEET Dip angle 3 24 &jgw3203%

Hotce 3, BRAOMABI X » TRKXIEE 4 18 | —56.03 T

ICRIET BB AOEENED LS KED D 5 24 | —71.23

RPN, RICERBEBERL2CAE LTV 6 36 0.00

BRI AOLEIED LS 1T 5 1 53 | 165.05

I Obserya- 2 50 | 72,65 165.1 0.462
B AR HBOERFHH»S50° 45° 90°D 3 3 47 0.00

FHRKEELT, Ba</=F2—F, BRI 1 2 191.73

B OMAY, BMBAASD 4 DER X ICBA 2 | 28 | 22503

®TF—2 2R L, HEHR 1 Fick 38T Starting ' 3 28 107. 21

%fF-720 Table 7 FF—2~—2 2B 28 ﬁﬁﬁg ‘ 4 25 n&%zmAij

BERULIbDTHB, CASE1, CASE 2, .5 27 | —51,46

CASE 3 32 hEhEBRADHEL 0°, 45° 90° B 8 | 0.00

ICHIE LTV 5o 2hXD, BEBIOL Y I Multiple corr. coeff.: 89, 5%

BREAONBICE > TRELEDL>TVBT &M Coeff. of determination : 0. 801

bbb, Hic CASE 1 ks 2BEERRED L

VUMBRIES XD RSN EREBTNEZETH B RICHEHREADN 73 ) —BlOKRICERT
2&, CASE L kB0 TlRAFT) —BED1, 2, 3, 4 DKEENS, 6iHETHEIYREVDIHL,
CASE 3 Ci23, 4DEBLMPKEAEEG > TS, chid, WEDCERFRICMET ZHATIH,
Fig. 3 ® Z-¥ %12 X ATEAS & K filh & BEssie ¢ A ICBAMEEAOFSsKE <, WE
ot UCEAFMICET 3 A TRITBE T RmAE D S BEE C 2 B4R bRKRIEEDEFESH
KENENS T EDDP B,

Table 8 (3, BB AEOEENEREHOEIICL > TEDL S KET B2 B0I, BRE
#% 30km, 50km, 70km, 90km C[EgE UCERIT LR TH 5, BEEHMERER LTS 5L, BRE
ST B IC DM CRABEIRMIIRA T 2. BRI L0V v VOEEMEICET T L3TELY
OT, BEBBREDL YV ET/=F 2~ FOL YV EDRENHEERALTHENTATHPRDBRE
B33 ¢ I BICONTHOMEIINE Lo TW Lo 2O &Y, BRIEHMHL 251, BEBBRADORK
IEEIC 52 2B ILB->TVAT EEBRTEHDLELON 5,
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Table 7 Results from Quantification Method CASE 1~CASE 3 (observation site fixed)

CASE 1 CASE 2
Number [Category Partial Number [Category Partial
Category| of data| value Range| corr. Category| of data| value Range| corr.
coeff. coeff.
5.5 43 —224.5 5.5 43 7.3
Magnitude| 6.0 40 —18.8 Magnitude| 6.0 40 96.7
. 6] 0. 86
Ms 64 | a4 | 69 SB0H0 M 6.4 | a4 | 2155 00051
7.0 23 618. 6| 7.0 23 612.9
Dista 10 63 400.9 Dist 10 63 250. 8|
istance istance
(km) 20 47 195. 5| 400.9] 0.637 (km) 20 47 112, 7} 250. 8| 0.663
30 40 0.0 30 40 0.0
1 19 28.2) 1 24 —60.7
2 31 95.9 2 31 —15.5
: 3 24 82.2 . 3 19 82.0
Dip angle . Dip angle 711427 0.4
4 27 73.8 95.9 0.179 4 97 19 1 0.438
5 20 27.5 5 20 ~43.8
6 29 0.0 6 29 0.0
1 22 348.7 1 22 131.9
Start 2 30 528.9 Start 2 30 148.2
arting arting
point of 3 21 1954 o747/ 0,721 point of 8 2z 2.5 185.1) 0.512
rupture 4 21 227.4 rupture 4 21 96.5
5 23 —45,7 5 23 —36.8
6 33 0.0 6 33 0.0
Multiple corr. coefl.: 89.82% Multiple corr. coeff.: 94.2%
Coeff. of determiration: 0.806, 6: 0.0 Coeff. of determiration: 0,813, 6: 45.0°
CASE 3
Partial
Number |Category|
Catego R ,
80T/ of data | value "|“AnE® fgé&_ Table 8 Results from Quantification Method
5.5 43 32.5 (epicentral distance fixed)
Magnitude| 6.0 40 115.2 . .
M, 64 | 1 | 21| 50550649 I;Ils:a.n?e | sokm | 50km 70km | 90km
o |z | s copape. | 94.1% | 97.0% | 96.4% | 95.8%
Distance ' Magnitude | 0,935 | 0.969 | 0,963 | 0,957
(km) 20 4 90.9 | 257.4) 0.729 Ms) 334,7| 277.0 | 226.4| 170.7
30 42 0.0 02031 0
1 24 —32.6 Dip angle 5 .249 | 0,321 | 0.215
2 31 9292 29.1 21.7 20.0 13.5
. 3 19 29.4 Observation | 0,112 0,066 | 0.031 | 0,807
Dip angle | o7 | _199| 76.90.213 site .7 413| 1.74| 4.05
5 20 —47.5 Stating point| 0,443 | 0,409 | 0.309 | 0.267
6 29 0.0 of ruptur(P)| 61.4 34.6 21.7 15.2
1 gg 7.8 - ‘P
: 2 19.9 — a1 0,183 | 0.125| 0,096 | 0.090
Starting _ ! M . E . .
pomtof | 3 | 2 50-8| 55.20.163 s
rupture 5 23 82 upper: Partial corr. coeff.
6 33 0.0 lower: Range

Multiple corr. coeff.: 89.1%
Coeff. ot determiration: 0.793, 6: 90.0°
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REFTE, BROLED ZBETEROE S SEERERTORBHREEE Y L — L, Bkl
BECEHTACLICLY, Chit@BE 52 3ERICOVTERENA ko —ic, EdbEEH ¥ Ekn
D EOREEME T~/ =F 2 — N L BRI, 2 U THRRETERIIMERE OIS 5 cie
BTE50, HEBHEEROMEORAIIIEHA HBONBEEFECHIBEEOBESEERERICE 3
TERboTco AFICARITTRONIEREENT 5,

(1) RAEERED 100km DT OLBIEERTOMBTRUERDPOEZ SN TV B>/ =F o — F, EBREE
BEDO MRS DB S R Z T HBOUHRORE LD, BREROREEL IRECEbb0
9%

2) BRGOMEEHBOERBICOVTRF —4~—21, 2&KBRBERSENSESAT, T
174DV Y Y ENENT EDLBRIGEENOFERUTRN 3 20ER L H/AE W,

3) BHERRHORKNIEE~OFER, BHAOFABESETT 340K %, HCRESES,
BEARNI,

4) BRIEBZNESTRE, w7/ =F 2~ FEMBBRREOL Y PORLSHF LT, BAIMERICHT
BIEBIE R OHEDBIR 2 Tk E {155, BcBREERE DS 30km DIFOEIEEETIL, BUBBRIG S D & B
HIEEIC K& 125,

FHRiC, REFTTHEALIMETHIR, 7 —4 ~—% 1icDWTid Carifornia Institute of Technology,
Earthquahe Engineering Research Laboratory i & 3 Strong Motion Earthquake Accelerograms Vol.
I 2, 7—2~N—2 220 TREHFRFFHR LHEEAFcEG SN LESOB/NERTES2E B L
oo CCREBLUTRHBOEEREDLTRETD %0
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