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Application of Hypersingular Integral Equation Method to Study
Earthquake Fault in Wenchuan

ZHU Bojing, LIU Chang, SHI Yaolin

College of Earth Science, Graduate University of Chinese Academy of Sciences, Betjing 100049, China

Abstract Based on the nonlinear houndary element and the main—part analysis method, the problem of earthquake fault in Wenchuan is
reduced to a set of hypersingular integral equations coupled with nonlinear boundary integral equations, in which the unknown functions
are the general displacement discontinuities. The behavior of the general singular stress indexes around the crack front terminating at the
fault surface is analyzed and the stress intensity factors are defined. A numerical method for the problem is put forward with the extended
displacement discontinuities being approximated by the product of basic density functions and polynomials. Finally, the radiation
distributions simulated by stress intensity factors against fault length, width and height at the crack surface are obtained, which can reveal
the mechanism on co-seismal slip. The future work will focus on using the extended volume energy density function and Richter magnitude
scale geophysics theory to analyze the extended macro/micro electromagnetic earthquake fault mechanism.
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Fig. 2 Dimensionless SIFs (radiation) distribution as functions of earthquake fault length, width and height
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Table 1 Dimensionless SlIFs radiation distribution as functions of earthquake fault length, width and height
L/km
W/km H/km

0~40 50~80 90~120 130~160 170~200 210~250 260~300

0 2.3176 2.3946 2.3936 2.3922 2.3619 2.2954 2.0351

3 1.8869 1.9496 1.9488 1.9477 1.9230 1.8388 1.6569

0-5 6 1.5369 1.5879 1.5873 1.5864 1.5662 1.5221 1.3495
- 9 1.2525 1.2941 1.2936 1.2928 1.2764 1.2405 1.0998
12 1.0338 1.0682 1.0678 1.0671 1.0536 1.0239 0.9078

15 0.8781 0.9073 0.9069 0.9064 0.8949 0.8697 0.7711

0 2.2980 2.3743 2.3734 2.3720 2.3419 2.2760 2.0179

3 1.8710 1.9331 1.9324 1.9312 1.9067 1.8530 1.6429

6-10 6 1.5239 1.5745 1.5739 1.5730 1.5530 1.5093 1.3381
- 9 1.2419 1.2831 1.2826 1.2819 1.2656 1.2300 1.0905
12 1.0251 1.0592 1.0587 1.0581 1.0447 1.0153 0.9002

15 0.8707 0.8996 0.8992 0.8987 0.8873 0.8623 0.7646

0 2.2363 2.3106 2.3097 2.3083 2.2790 2.2149 1.9637

3 1.8208 1.8812 1.8805 1.8794 1.8555 1.8033 1.5988

11~15 6 1.4830 1.5322 1.5316 1.5307 1.5113 1.4687 1.3022
9 1.2086 1.2487 1.2482 1.2475 1.2316 1.1970 1.0612

12 0.9976 1.0307 1.0303 1.0297 1.0166 0.9880 0.8760

15 0.8473 0.8754 0.8751 0.8746 0.8635 0.8392 0.7440

0 2.1157 2.1859 2.1850 2.1838 2.1561 2.0953 1.8578

3 1.7225 1.7797 1.7790 1.7780 1.7554 1.7060 1.5125

1620 6 1.4030 1.4495 1.4490 1.4481 1.4297 1.3895 1.2319
9 1.1433 1.1813 1.1808 1.1802 1.1652 1.1324 1.0040

12 0.9438 0.9751 0.9747 0.9741 0.9618 0.9347 0.8287

15 0.8016 0.8282 0.8279 0.8274 0.8169 0.7939 0.7039

0 1.9054 1.9687 1.9679 1.9668 1.9418 1.8871 1.6732

3 1.5514 1.6029 1.6022 1.6013 1.5810 1.5365 1.3622

21-25 6 1.2636 1.3055 1.3050 1.3042 1.2877 1.2514 1.1095
9 1.0297 1.0639 1.0635 1.0629 1.0494 1.0199 0.9042

12 0.8500 0.8782 0.8779 0.8774 0.8662 0.8418 0.7464

15 0.7219 0.7459 0.7456 0.7452 0.7357 0.7150 0.6339

0 1.4360 1.4839 1.4831 1.4822 1.4634 1.4222 1.2609

3 1.1691 1.2079 1.2075 1.2068 1.1912 1.1579 1.0266

26-30 6 0.9522 0.9838 0.9835 0.9829 0.9704 0.9431 0.8362
9 0.7760 0.8018 0.8015 0.8010 0.7909 0.7686 0.6814

12 0.6406 0.6618 0.6616 0.6612 0.6528 0.6344 0.5625

15 0.5441 0.5621 0.5619 0.5616 0.5545 0.5388 04777

z 6
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Fig. 3 Dimensionless SIFs (radiation) distribution as functions (References)

of crack plane at fixed length of 300km
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Fig. 4 Schematic diagram of multiple earthquake faults
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