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SUMMARY

The long- and short-period characteristics of ground motions from a heterogeneous source are expressed as the
outer and inner fault parameters following a multi-asperity model. The stress drop on each asperity is
determined as a function of total seismic moment, total rupture area, and combined area of asperities. The
short-period source spectra and slip on asperity are related to the product of the stress drop on asperity and the
square-root of the combined asperity area. We propose a revised recipe of predicting strong ground motions for
constructing the source models kinematically given following the above constraints. Influence of variances of
estimated source parameters on ground motions are discussed from synthetic waveforms based on our recipe.
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Fig. 1. Rupture area versus seismic moment. Thick broken line

shows the empirical relation obtained in this study. Shadow
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Fig. 2. (a) Combined asperity area versus rupture area (thick

broken line). (b) Area of largest asperity versus rupture area

(thick broken line).
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Fig. 3. Characterized source model and stations using strong

ground motion simulation for the 1995 Hyogo—ken Nanbu

earthquake.
W, S D Ao A
dyne-cm km? cm MPa | dyne-cm/sec?
total fault area 3.29 x10% 1062 103 2.3 1.70 x 10%
segment 1 (total) 8.43x10%® 300 94 2.3 9.03 x10%
(asperity) 3.57x10% 64 186 10.5 7.29x10%
(background) | 4.86x10% 236 69 4.0 5.33x10%
segment 2 (total) 1. 60 % 10% 462 115 2.3 1.12x10%
(asperity) 6.96 x 10 100 232 10.5 9.12x10%
(background) | 9.04x10% 362 83 4.0 6.50 x 10%
segment 3 (total) 8.43x10% 300 94 2.3 9.03x10%
(asperity) 3.57x10% 64 186 10.5 7.29 x10%
(background) 4.86x10% 236 69 4.0 5.33x10%

Table. 1. Source parameters for case 4 estimated by revised

recipe.
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Acceleration (gal)

200 Obs. 145. 3gal
0
0 5 10 15
-200
200 case 1 Syn. 157.1gal
0
0 5 10 15
-200
200 case 2 Syn. 152.4gal
0
0 5 10 15
-200
200 case 3 Syn. 154gal
0
0 5 10 15
-200
200 case 4 Syn. 149.5gal
0
0 5 o 15

-200

Velocity (om/sec)

50 Obs. 41.2cm/s
0
0 5 10 15
=50
50 case 1 Syn. 18.5cm/s
0
0 5 10 15

case 2 Syn. 16.7cm/s

0
0 57 N 1o 15

case 3 Syn. 16.9cm/s

0 ﬁ/’\\/’w
0 5 10 15

case 4 Syn. 16.5cm/s

0
0 Y N o 15

Fig. 4. Strong ground motion simulation for the 1995 Hyogo

—ken Nanbu earthquake based on revised recipe. Observed

and synthetic waveforms of longitudinal (LG) component at

HTK station are shown in acceleration (left) and velocity

(right).
Acceleration (gal) Velocity (cm/sec)
500 Obs. 269.9gal 60 Obs. 55cm/s
0 0
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-500 -60
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Fig. 5. Observed and synthetic waveforms of NS component at

KBU are shown in acceleration (left) and velocity (right).
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Fig. 6. Response spectra for observed and synthetic (case 4)
waveforms at HTK (left) and KBU (right) stations.





