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Research on seismic response of ground fissure site under earthquake
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( School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China )

Abstract: A construction can be greatly damaged by the ground fissure. As the ground fissure in Xi'an has been stabilized and the
need of country development, new requirements on the use of ground fissure sites have been put forward. As the lack of researches
on the seismic effect, finite element method was used in the paper to simulate and analyze a ground fissure site in Xi'an. The peak
acceleration affected by different direction of peak intensity, peak displacement and acceleration of seismic wave were analyzed. The
“amplification-effect” and “hanging wall and footwall effect” were quantitatively analyzed and the seismic response of the ground
fissure sites were found. A basis on the research of earthquake resistance of engineering structures on the ground-fissure site was

provided.
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Fig.1 Finite element model of ground fissure site
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Tab.l Material parameter of the soil

+ES ¥R /m %% i /kgm” TR BI° 7 o/N'm”
1 0~2 1 600 0.35 38.7 9.3 33516
2 2~9 1720 0.35 379 9.0 55106
3 9~11 1 680 0.34 38.4 9.2 57 131
4 11~15 1780 0.34 38.1 9.1 64 978
5 15~20 1900 0.34 37.5 8.9 74 879
6 20~25 1960 0.32 37.5 8.9 74 879
7 25~35 1990 0.27 38.3 9.2 61 864
8 35~45 1 990 0.3 38.7 9.3 52 668
9 47~57 1990 0.33 42.8 11 36512
10 57~65 1990 0.3 41.3 10.3 75 837
11 65~75 1990 0.3 42.8 11 398 314
12 75~85 2 000 0.3 43.5 11.3 108 881
13 85~95 2 000 0.3 44.2 11.7 83 251
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Tab.2 The parameters of the soil boundary condition

g VOB WRE R4 K G K G
/MPa /m-s /m-s /N-m /Ns-m /N-m /Ns-m
1 62.16 197 410 559977 656 474 279 989 315360
2 100.40 242 503 904 481 865 040 452 240 415552
3 113.74 260 528 1024710 887 827 512355 437 136
4 138.66 279 567 1249 156 1009 002 624 578 496 798
5 164.56 294 598 1 482 556 1 135680 741278 559 170
6 194.48 315 612 1752 081 1120010 876 041 617 400
7 238.51 346 617 2148 742 1227376 1074 371 688 938
8 310.49 395 739 2797 205 1470 565 1398 602 786 050
9 341.08 414 822 3072775 1635560 1536388 823 860
10 401.19 449 840 3614288 1671 604 1807 144 893510
11 489.57 496 928 4410 557 1846 583 2205279 987 040
12 570.31 534 999 5137 946 1998 045 2568973 1 068 000
13 629.44 561 1050 5670 649 2099 070 2835324 1 122 000
14 720.00 600 1122 6 486 486 2244994 3243243 1200 000
£ HHAHRIER—NE
Tab.3 The seismogram for calculation
MRS S R RAL R A BEBAm s
P0227 Anza 1980.02.25 10:47 Pinyon 13 10.3
P0514 N.Palm Springs 1986.07.08 09:20 5224 Abza 45.6 11.0
P0559 Chalfant Valley 1986.07.21 14:51 Tinemaha Res 40.6 23.4
P0O715 Whittier Narrows 1987.10.04 10:59 24399 Mt Wilson 20.4 15.2
P0806 Cape Mendocino 1992.04.25 18:06 89005 Cape Mendocino 8.5 13.9
P0915 Northridge 1994.01.17 12:31 LA-Wonderland 22.7 19.5
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Fig.2 Acceleration time history without considering the ground fissure zone
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Fig.3 Acceleration time history without considering the ground fissure zone
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Fig.4 The monitoring points on the model of the ground
fissure site
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Fig.5 The positive and negative peak acceleration
under different peak intensity seismic wave
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Fig.9 Time-history curve of points T, B, under P0715 seismic wave
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