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FE - 1IE - INE Model for Dynamic Interaction between Soil
Nonlinearity and Underground Tunnel
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(1. College of Civil Engineering, Shandong University of Science and Technology, Qingdao,Shandong 266510, China;
2. Faculty of Civil and Architectural Engineering, Tianjin University, Tianjin 300072, China )

Abstract; Based on the principle of soil — structure interaction, the FE —IE — INE model is adopted to simulate
the layer structure, nonlinearity, and status of slipping, tension crack between soil and reinforced concrete wall.
The introduction includes the principle of instituting contact interface element, the element stiffness matrix of par-
allel infinite element and the method of coupling the different element. Through the analysis of the response of a
double hole with rectangle section to earthquake, suggestions are made on aseismic design.
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Tab.1 Parameters of Soil

HE fLE I it B S IBPERREL R AL RoREhEl EBokuiy)

==}
i /KN « m’ e /kPa ©/(°) 1, ZHK " M. J1/kPa  #iht/MPa
1 19.5 0.79%4 23.1 5.20 13.6 0.909 3 0.42 24.6 36.4
2 19.4 0.792 20.1 16.6 8.90 0.7194 0.42 32.4 58.7
3 18.4 1.044 20.5 5.50 12.5 0.904 2 0.42 27.9 54.0
4 18.7 1.040 9.73 3.70 18.7 0.9355 0.42 17.4 66.5
5 18.7 1.040 9.70 3.70 18.7 0.9355 0.42 20.1 77.3
6 20.4 0. 660 21.3 12.2 12.6 0.788 7 0.42 59.1 148.1
7 19.54 0.700 28.8 29.5 8.20 0.507 8 0.42 82.4 141.6
x2 HHMEFENRAEES(Pa)
Tab.2 Maximum shearing strength of node on structure cross — section
WES T | TEAY T, | RS T, | WAS T, | AT 1. | WES T,
1 13 582 9 57 790 17 24 556 25 39975 33 24010 41 13795
2 49 565 10 73 500 18 78 598 26 89 799 34 76 897 42 28 790
3 34 220 11 98 100 19 126 800 27 120 345 35 107 800 43 47102
4 15 624 12 34 555 20 126 800 28 120 345 36 107 800 44 47102
5 13 359 13 34 445 21 20735 29 54970 37 13 850
6 28 259 14 71249 22 39792 30 73 369 38 54 418
7 46917 15 107 850 23 65 580 31 89 600 39 36 029
8 46917 16 107 850 24 65 580 32 26 988 40 15312
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