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FE- IE- INE M odel for D ynam ic Interaction between Soil
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Abstract Based on the prncple of soil— structure interaction the FE— IE— INE model is adopted to smulate
the layer stmcture nonlnearity and status of slipping tensbn crack betveen soil and renforced concretew all

The ntwducton ncludes the princp k of nstituting con tact nterface elan ent the elan ent stiflnessm atrix of par
alle]l nfnite eblmentand themethod of coupling the different elen ent Through the analysis of the response of a
double holew ih rectangle section to earthquake, suggestions aremade on aseidn ic design.
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Fig.1 Calculation diagram for underground tunnel Fig.2 Node codes of concrete tunnel
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Fig. 3 Time-acceleration curve for Tianjin wave
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Fig.4 The curve of horizontal displacement of left side
wall during seismic action
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Tah 1 Param eters of Soil
/KN* m’ e /kPa ®/(°) , K u /kPa MPa
1 19.5 0 794 231 5 20 13 6 0 9093 0 42 24. 6 36 4
2 19 4 0 792 2001 16 6 8 90 Q0 7194 0 42 32 4 58 7
3 18 4 L 044 2005 5 50 125 Q0 9042 0 42 27.9 540
4 18 7 L 040 Q73 370 18 7 Q0 9355 0 42 17. 4 66 5
5 18 7 1. 040 9 70 370 18 7 Q0 9355 0 42 20 1 77. 3
6 20 4 0 660 21. 3 12 2 12 6 Q0 7887 0 42 59. 1 148 1
7 19 54 0. 700 28 8 29.5 8 20 Q0 5078 0 42 82 4 141. 6
2 (Pa)
Tah 2 Maxinun shearing strength of node on structure cross— section
1 13582 9 57 790 17 24 556 25 39975 33 24010 41 13 795
2 49565 10 73 500 18 78 598 26 89799 34 76897 42 28 790
3 34220 11 98 100 19 126 800 27 120345 35 107 800 43 47 102
4 15624 12 34 555 20 126 800 28 120345 36 107 800 44 47 102
5 13359 13 34 445 21 20 735 29 54970 37 13850
6 28259 14 71 249 22 39792 30 73369 38 54418
7 46917 15 107 850 23 65 580 31 89600 39 36029
8 46917 16 107 850 24 65 580 32 26988 40 15312
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Fig.5 Horizontal displacement of side wall on
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