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Multi-circle ground motions attenuation model of NGA database
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2.Shanghai Institute of Disaster Prevention and Relief, Tongji University, Shanghai 200092, China)

Abstract; To analyze the reliability of the multi-circle ground motion attenuation model, of which the rationality has
been demonstrated by the ground motion attenuation relation analysis of the Wenchuan earthquake, the measure of
dividing fault and getting sub-source epicentral distance were studied based on NGA database. The multi-circle
ground motion attenuation relationship of NGA database was fitted, and the types of fault, hanging/foot wall and
coverage thickness on fitting ground motions were discussed respectively. The fitting results of multi-circle model
have been compared with that of NGA model (BAO8) , and the difference between the two results was analyzed. The
results show that the multi-circle model gives a good fitting result for spatial distribution of ground motion of NGA
database. Due to the simple form and high precision, the multi-circle model with specific theoretical basis would
have further development through this project.
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Fig. 1  Comparing synthetizing acceleration time-series with
recording ones
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Fig.4 The principle of geting sub-source epicentral distance
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Tab.1 Regression results
P P
Fi
¢ H b2 a by B, e b 22
PGA -1.390 2 14.874 4 0.539 6 3.232 1 0.588 5 0.227 5 -0.099 2 0.319 5
PGV -0.953 3 6.787 6 0.539 7 5.769 4 1.122 9 1.169 3 -0.018 3 0.356 8
0.010 s -1.392 8 14.900 3 0.540 4 3.254 1 0.597 9 0.214 7 -0.095 3 0.320 9
0.020 s -1.384 7 14.809 1 0.542 7 3.2345 0.583 8 0.214 4 -0.099 2 0.322 5
0.030 s -1.399 1 14.472 8 0.554 5 3.3190 0.562 7 0.215 6 -0.104 5 0.3355
0.050 s -1.462 8 15.549 0 0.564 6 3.711 8 0.490 8 0.218 0 -0.116 2 0.344 5
0.075 s -1.593 4 18.734 5 0.575 1 4.558 1 0.433 4 0.155 5 -0.123 4 0.373 6
0.100 s -1.745 2 22.549 8 0.580 6 5.449 7 0.436 8 0.132 6 -0.112 3 0.363 5
0.150 s -1.8387 24.385 6 0.580 8 6.171 2 0.540 8 0 -0.107 8 0.341 5
0.200 s -1.764 4 24.033 2 0.586 9 5.9345 0.582 7 0.105 0 -0.126 4 0.362 1
0.250 s -1.590 5 20.484 5 0.588 2 5.080 1 0.652 5 0 -0.124 7 0.338 0
0.300 s —1.460 9 17.861 4 0.599 0 4.347 8 0.574 0 0.191 6 -0.1550 0.3229
0.400 s —1.344 4 16.266 2 0.590 8 3.646 4 0.669 2 0.457 2 -0.115 6 0.329 8
0.500 s -1.165 4 12.244 2 0.592 7 2.663 9 0.765 8 0.429 6 -0.106 9 0.328 9
0.750 s -0.920 6 6.902 4 0.618 1 1.119 5 0.788 5 0.845 7 -0.152 0 0.362 0
1.000 s -0.920 2 7.346 5 0.599 5 0.837 8 0.761 5 1.076 2 -0.208 4 0.366 9
1.500 s -0.852'5 6.156 7 0.606 0 0.172 0 0.783 5 1.244 8 -0.283 9 0.412 6
2.000 s -0.817 2 5.5327 0.621 0 -0.399 4 0.763 2 1.637 2 -0.328 1 0.427 4
3.000 s -0.763 3 5.4533 0.6123 -1.046 0 0.882 9 1.521 4 -0.400 7 0.5253
4.000 s -0.867 5 8.549 4 0.6117 -0.928 8 1.175 2 1.577 8 -0.3312 0.522 3
5.000 s -0.663 6 4.549 4 0.617 3 -2.029 7 1.083 9 1.346 3 -0.416 8 0.5253
10.000 s -0.591 7 4.987 1 0.678 0 -3.261 3 0.899 4 1.450 3 -0.544 8 0.445 6
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Fig.8 Shear wave velocity against basin depth
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