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Abstract: To develop scaling laws for source models, two data sets of global parameters are com-
piled from the data of reference [3] with modified and supplied by the NGA data bases. These da-
ta include parameters of 189 and 204 earthquakes, among which 127 from reference [3], 31 mod-
ified from NGA, 31 and 46 newly collected respectively from the two versions of NGA data bases.
Empirical and semi-empirical relations between moment magnitude and four source global param-
eters; the area, width, and length of the rupture plane; and the average slip on the plane are
presented for three rupture types and five (three) magnitude intervals. The result coefficient val-
ues of the relations do not differ significantly from those in reference [3], and the largest relative
differences are 12.4% and 8.4%. The deviations of data to the relations appear to decrease, i.e.,

the larger the data set, the more stable the statistical relation. To demonstrate the effect of the
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improvement in this paper, high-frequency ground motions at four near fault points are synthe-

sized by means of source models established for a M7.0 strike slip shock with the scaling laws.

The results show higher mean spectral amplitudes and peak values than those determined by ref-

erence [3]. The relative differences of the means are about 4.6% ~23.0% and decrease with in-

creasing distance.
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Table 1 The data numbers in the three faulting types

and three magnitude intervals

il R i S H A S BObER A
4.57<<M,<6.5 124/128/107
4 = 189/204/158 6.5<M,<.7.0 35/42/28
7.0<M,<7.9 30/34/23
4.57<M,<6.5  54/56/61
E W M 86/93/85 6.5<<M<7.0 16/19/13
7.0<M,<7.9 16/18/11
4.7<M,<6.5 69/72/46
o5 ¥ b 7 103/111/73  6.5<<M,<7.0 20/23/15
7.0<M,<7.6 14/16/12
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Fig.1 The distribution of fracture surface area,width.length and the displacement average with
the magnitude of the earthquake
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Table 2 Coefficient values of the empirical relations
, “ REH o
i & FA M H C bR 2 2 P
a oy
Eoand 189/204/158 0.87/0.88/0.88 —3.19/—3.25/—3.29 0.26/0.27/0.26 4.57~7.90
lgS=aM,+Cs fHi¥t 103/111/73 0.87/0.88/0.90 —3.23/—3.27/—3.41 0.31/0.29/0.29 4.70~7.59
& W 86/93/85 0.88/0.88/0.87 —3.28/—3.23/—3.22 0.21/0.22/0.22 4.57~7.90
423 189/204/158 0.56/0.57/0.57 —2.25/—2.28/—2.29 0.18/0.18/0.18 4.57~17.90
lglL =aM,+C. ¥ 103/111/73 0.49/0.51/0.53 —1.84/—1.96/—2.10 0.19/0.18/0.18 4.70~7.59
e 86/93/85 0.61/0.60/0.60 —2.54/—2.53/—2.48 0.15/0.16/0.16 4.57~7.90
EtY 189/204/158 0.31/0.31/0.32 —0.94/—0.96/—1.00 0.17/0.17/0.16 4.57~7.90
IgW=aM,+Cw Wi 103/111/73 0.37/0.38/0.37 —1.30/—1.31/—1.32 0.17/0.17/0.16 4.70~7.59
& 86/93/85 0.26/0.27/0.27 —0.68/—0.69/—0.75 0.14/0.14/0.14 4.57~7.90
Eoasis 189/190/158 0.61/0.61/0.62 —2.10/—2.11/—2.15 0.27/0.27/0.26 4.57~7.90
lgD=aM,+Cp W 103/103/73 0.59/0.59/0.61 —1.94/—1.96/—2.05 0.31/0.30/0.29 4.70~7.59
& 86/87/85 0.62/0.62/0.63 —2.16/—2.17/—2.21 0.22/0.22/0.22 4.57~7.90
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Table 3 Coefficient values of three semi-empirical relations

4.57/4.7<M,<6.0 6.0<<M,<6.5

6.5<M,<7.0

7.0<M,<T7.5

7.5<M.<T7.9

S 3.94/3.93/4.00
KoY L 1.91/1.91/1.90
w 2.03/2.02/2.00
S 3.95/3.94/4.00
it o L 1.94/1.92/1.95
w 2.03/2.02/2.10
S 3.94/3.92/4.00
A L 1.90/1.90/1.90
w 1.99/1.98/2.00

3.94/3.93/4.00
1.91/1.91/1.90
2.03/2.02/2.00
3.95/3.94/4.00
1.91/1.89/1.90
2.03/2.02/2.10
3.94/3.92/4.00
1.90/1.90/1.90
2.12/2.11/2.13

4.05/4.05/4.05
1.86/1.85/1.85
2.20/2.20/2.20
4.05/4.07/4.05
1.91/1.89/1.90
2.15/2.17/2.20
4.05/4.02/4.05
1.79/1.78/1.90
2.26/2.24/2.25

4.18/4.17/4.20
1.68/1.67/1.55
2.30/2.31/2.32
4.20/4.20/4.25
1.96/1.96/1.90
2.24/2.23/2.30
4.17/4.17/4.20
1.54/1.52/1.55
1.23/1.22/1.20

4.18/4.17/4.20
1.68/1.67/1.55
1.30/1.34/1.37
4.20/4.20/4.25
1.96/1.96/1.90
2.24/2.23/2.30
4.17/4.17/4.20
1.54/1.52/1.55
1.23/1.22/1.20
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Table 4 Coefficient values of the semi-empirical relations
between average slip with magnitude
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4.57/4.7<M,<6.5 6.5<M,<7.0

g 1.51/1.50/1.45  1.41/1.37/1.35
i ¥ 1.50/1.48/1.45 1.40/1.35/1.35
e 1.51/1.52/1.45 1.41/1.43/1.35

7.0<M,<17.9
1.34/1.25/1.15
1.26/1.22/1.15
1.30/1.27/1.25
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Table 5 Mean and standard deviation values of three

global parameters for a strike slip earthquake

with M7.0
EEE 21 WM bR 22
S/km? 680/680/640 0.19/0.22/0.22
W/km 17/17/16 0.11/0.14/0.14
L=(S/W)/km 40/40/40 -/-/-
D/cm 158/170/178 0.19/0.22/0.22
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Table 6 Scaling law and mean values of parameters of asperity

and K square model
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Table 7 Regional parameters and relations
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Fig.2 Comparison of the three mean response spectra of synthesized motions at 4 ground points
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Table 8 Comparison of motion PGAs (gal) at the 4

ground points

B MR RS 2 RS 3 RS 4

1 111/138/94  192/188/174 254/254/171 196/145/153
2 130/152/125 163/154/163 362/369/260 150/185/142
3 84/158/83  140/165/139 199/163/204 133/119/130
4 99/126/85  168/143/125 268/250/232 178/163/213
5 160/101/138 162/176/164 271/218/212 183/176/173
6 62/129/59  81/198/61  123/406/128  62/222/82
7 142/147/144 199/205/186 172/262/161 166/194/162
8 82/61/66 150/82/110  127/119/99  125/94/110
9 116/123/105 258/205/247 316/245/294 169/175/163
10 108/110/103 260/145/256 239/207/223 163/203/160
11 118/122/120 176/129/171 424/286/272 180/234/170
12 90/91/88  173/169/171 231/167/225 162/168/152
13 113/100/103 192/127/145 327/186/285 142/133/142
14 102/108/88 166/209/140 220/258/195 170/161/153
15 77/134/76  124/152/119 163/212/159 143/141/137
16 142/128/78 145/156/118 282/214/257 147/149/163
17 111/76/140 112/122/115 177/256/137 131/160/113
18 107/97/97 114/177/93  196/275/175 181/165/157
19 149/104/146 161/140/158 340/249/187 171/217/163
20 145/110/140 164/167/156 167/212/163 139/162/134
21 118/85/135  227/143/169 191/233/116 193/158/148
22 70/114/49 114/225/99  246/164/191 143/247/130
23 92/105/132  169/172/192 193/297/202 144/215/203
24 107/145/92 173/200/175 248/152/142 152/174/142
25 128/114/116 191/198/184 238/242/221 210/142/204
26 122/140/124 198/229/133 232/255/203 163/153/135
27 104/110/100 133/180/96 169/191/110 215/209/182
28 111/104/79 161/127/188 193/217/177 131/151/108
29 134/143/113  246/122/217 245/197/190 163/136/156
30 107/121/102 138/233/128 248/246/152 138/157/146
M 111/117/104  168/168/153  235/233/191  158/170/151
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