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Abstract: Subduction zone usually has complex geological structure and frequent seismic events which is located
in the junction of the land plate and the ocean plate or ocean plates. Manila Trench subduction zone is crucial to the
implementation of China’s marine strategy and offshore engineering in the South China Sea. In the absence of actual
seismic data, in order to analyze the characteristics of ground motion and its attenuation relationship in Manila
trench subduction zone, stochastic finite fault model is used to simulate the ground motion in this subduction zone,
and analyzes the characteristics of ground motion acceleration time history and response spectrum. At the same
time, based on the simulation data and derivative method, the attenuation relationship of ground motion at the

plate edge of Manila trench subduction zone is established. The results show that the difference between the
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simulation method of attenuation relationship and the derivative method for peak acceleration (PGA) and short—

period response spectrum (Sa)is small, which can be applied, and derivative method is more accurate for long

period than simulative ones. The attenuation relationship of slab—subduction ground motion in subduction zone

established in this paper can provide an important basis for offshore engineering construction in the South China Sea.

Keywords: Manila Trench; Sbduction zone; Plate margin earthquake; Attenuation relationship
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Table 2 Simulated attenuation relation coefficient of ground motion at the plate edge

of the Manila Trench subduction zone
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Table 3 Simulated attenuation relation coefficient of ground motion in the subduction zone of northeast Japan

JE] a b d e f S, S, o
PGA 1.287 73 -0.008 96 0.001 83 1.328 99 0.025 95 0.806 31 -1.313 94 0.063 76
0.10 1.264 19 -0.010 48 0.004 38 1.201 99 0.026 50 0.951 77 -0.439 73 0.071 17
0.25 1.250 59 -0.009 23 0.015 94 1.012 20 0.027 75 0.809 84 -0.225 60 0.072 78
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5.00 2.159 97 -0.004 69 0.000 00 2.508 18 0.017 37 -2.779 20 -5.766 20 0.13561
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Table 4 Coefficient of magnitude and distance

JE ¢ d e

PGA 0.990 95 0.000 000 3.218 93
0.10 0.997 80 0.000 000 4.285 54
0.25 0.991 35 0.000 000 3.887 10
0.50 0.984 63 0.000 000 3.567 03
1.00 0.985 69 -0.000 053 1.784 77
1.50 0.987 63 -0.001 099 1.391 23
2.00 0.993 20 0.000 000 2.779 45
2.50 0.995 23 -0.000 023 1.860 47
3.00 0.996 33 -0.000 011 1.943 54
4.00 0.993 11 -0.000 021 1.882 42
5.00 0.990 89 -0.000 001 2.245 14
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Table 5 Derivative attenuation coefficients of ground motions in the sbduction zone of the Manila Trench

JE1 a b ¢ d e I S, S,
PGA 0.733 86 -0.006 73 0.990 95 0.000 000 3.21893 0.000 06 1.975 60 0.512 95
0.10 0.664 60 -0.009 58 0.997 80 0.000 000 4.285 54 0.001 32 2.352 59 1.793 20
0.25 0.736 15 -0.007 97 0.991 35 0.000 000 3.887 10 0.000 77 2.222 57 1.38173
0.50 0.890 10 -0.004 57 0.984 63 0.000 000 3.567 03 -0.001 89 2.320 58 -0.450 90
1.00 1.215 40 -0.002 43 0.985 69 -0.000 053 1.784 77 -0.002 62 0.778 60 -2.04193
1.50 1.370 43 -0.001 98 0.987 63 -0.001 099 1.391 23 -0.003 15 0.219 79 -3.131 62
2.00 1.495 67 -0.002 11 0.993 20 0.000 000 2.779 45 -0.004 51 -0.996 28 -2.978 93
2.50 1.546 15 -0.001 69 0.995 23 -0.000 023 1.860 47 -0.002 05 -0.300 11 -4.406 97
3.00 1.582 39 -0.001 45 0.996 33 -0.000 011 1.943 54 -0.002 81 -0.350 71 -4.853 13
4.00 1.624 10 -0.001 57 0.993 11 -0.000 021 1.882 42 -0.003 97 -0.363 51 -5.565 90
5.00 1.629 15 -0.001 68 0.990 89 -0.000 001 2.245 14 -0.002 84 -0.533 70 -5.782 12
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