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Study on inner explosion of sectional tunnel in subway

GE Tao', GENG Min’

(1. Engineering Institute of Engineering Corps, PLA University of Science and Technology, Nanjing 210007, China;

2. Beijing Canbao Institute of architectural design, Beijing 100850, China)

Abstract: In order to evaluate the inner explosion effect of sectional tunnel in subway in Nanjing, the engineering situation of inner
explosion of 10 kg TNT with 1.1 m distance from tunnel bottom is numerically simulated with LS-DYNA3D.The keyword of
simulation of air blast due to conventional weapon avoids complex and trivial Euler calculation and ALE coupling analysis, so as to
simplify model construction. The history of displacements and velocities of different nodes were obtained, the history of acceleration
of elements and their maximum principal strain were obtained as well. The result that the sectional tunnel in subway is safe with inner
explosion of 10 kg TNT.
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(a) Numerical model
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Fig.1 Numerical model and explosive position
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(b) Explosive position
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Table 1 Physico-mechanics parameters of concrete

g 1 AR RARIN AR L &R, H
HE W% 2.

K2 BETKIEDAERNAERR

Table 2 Relation between press and bulk strain of concrete

(IS JtJ1/MPa (IS Ji J1/MPa
0.002 290 00 40.075 0.043 628 7 302.880 00
0.004 873 67 559124 0.0462123 325.660 00
0.007 457 33 712426 0.048 796 0 349.940 99
0.010 041 00 86.1911 04 0.051379 7 375.847 01
0.012 624 70 100.883 0.053963 3 403.504 99
0.015208 30 115.445 0.056 547 0 433.040 00
0.017 792 00 130.001 0.059 130 7 464.57798
0.020 375 70 144.678 0.061714 3 498.243 01
0.022 959 30 159.6 0.064 298 0 534.160 99
0.025 543 00 174.892 99 0.066 881 7 572.459 01
0.028 126 70 190.683 01 0.069 465 3 613.260 03
0.030 710 30 207.096 0.072 049 0 656.691 97
0.033 294 00 224.25501 0.074 632 7 702.878 98
0.035877 70 242.288 0.077216 3 751.945 98
0.038 461 30 261.32 0.079 800 0 804.019 97
0.041 045 00 281.47501 0.579 800 0 37853.9 99
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Table 3 Relation between pressure and Von-Mises
effective stress

Bhympa  vM Eiﬁmﬁ Ehmpa VM ﬁiﬁmﬁ
3.4 0.0 700 158.129
0.0 234 750 159.52
50 41497 800 160.646
100 65.9424 850 161.546
150 85.557 900 162.267
200 101.295 950 162.846
250 113.923 100 163.311
300 124.056 105 163.683
350 132,186 110 163.983
400 138.71 115 164223
450 143.944 120 164415
500 148.144 125 164.57
550 151.514 130 164.694
600 154.218 290 165.197
650 156.388 500 165.197

#F ro/kgem’ ¢/GPa k/GPa lepv  leyp  lcfp
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Table4 Relation between plastic strain and pressure with
remainder concrete strength

J& F1/MPa MYERNAE (g 3) MYENAE (gl 4D
0.0 0.0 0.01
15 0.0 0.01
100 0.04 0.05
1000 0.49 0.50
10000 4.90 5.00
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Fig.2 Serial numbers of nodes and elements
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Fig.3 History curves of displacements of the nodes
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Fig.4 History curves curves of velocities of the nodes
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Fig.5 History curves of acceleration of the key elements
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Fig.6 History curves of max principal stresses of the
elements
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