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Abstract: With the increasing deployment of underground engineering and urban pipe networks, it is
often necessary to consider potential safety accidents during the planning and design phase to deter-
mine the safe distance. Based on the ANSYS/L.S-DYNA finite element software and the characteris-
tics of saturated soft soil in Tianjin Binhai New Area, this paper analyzed the structural influence of
the impact load generated by gas pipeline explosion on the buried shield tunnel in the soil. Through the
finite element simulation, the curve relationship between the tunnel-pipeline distance and the peak ve-
locity of the tunnel structure was obtained. By the vibration speed limit of the standard specification,
the safe avoidance distance relationship of the tunnel-pipeline under different gas pressures was ob-
tained. The analysis shows that with the increase of gas pipeline pressure, the safe avoidance distance
of tunnel-pipeline increases first and then stabilizes. The conclusion has important reference value for
blasting and protection engineering design.
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Fig.1 Sketch of the single tunnel segment model

2 L8 B 3 A7 A8 b o 1 5 e S TR A R O (]
Bra s 7 OB AL it 12 m K, H 4y i 1Ay 1k ok
(B3] 57 3T Bl 75 5 A Ry W [ O AT Y i A B T 25 4, TR
AN B% T 22 1) B W BE R 6.6 m, 5% 7E A b il H IR
16 m, BRI 2 FiR .

WA R T 48 R Bt A i #4558 i M30 B2 %
% . FEA BT AR R F Beam B0 #4145 B
e R AG: R A fv) MER A  RD 0 A MR AR IR O — B
SR, B ] 2 3 W A TN G 1) 2 S MR A 40 18] 3 I

e A JABERYHE N RS 2 60 m(J [0 TR JiE ) X
30 m (il ] 4 BE ) X 50 m (K - 58 B ) , 455 75 34 SR i =]
4(a)Fim . E ANSYS % T+ 4 R B solid 24T &



2 RN EE T8 A8 R A AL R T R
Fig.2 Sketch of double-sided tunnel segment model
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Fig.3 Sketch of seam bolt connection
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Fig.4  Tunnel-soil-pipe model diagram
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Table 1 Parameters of C50 concrete
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Table 2 Parameters of bolt material
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Table 3 List of mechanical parameters of soil

e JZIR/ FETEZ — Bl A/

m (kgem *) MPa

1 3.4 1930 0.427 68

2 2.3 1910 0.435 35

3 9.9 1900 0.407 100

4 12.9 1970 0.415 190

5 6.6 1990 0.410 280

6 9.9 2010 0.414 690

7 8.6 2020 0.419 810

8 6.4 2 050 0.400 1072
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Table 4 Calculation of the amount of initiation under dif-

ferent gas pipeline conditions A kg
I R/ TIEHA/m

MPa 0.25 0.5 1 1.5

4 43.04 172.16 688.63 1549.43
2.5 26.90 107.60 430.40 968.39
1.6 17.22 68.86 275.45 619.77
0.8 8.61 34.43 137.73 309.89
0.4 4.30 17.22 68.86 154.94
0.2 2.15 8.61 34.43 77.47
0.01 0.11 0.43 1.72 3.87
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Fig.6  Contour of tunnel vibration veloc1ty response
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Fig.7 Curves of distance and tunnel peak velocity of each

tunnel under different working conditions
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Table 5 Safe avoidance distance under different gas pipe-

line conditions B m
=SNGV HIHHA/m

MPa 0.25 0.5 1 1.5

4 5.0 11.5 15.0 17.0
2.5 4.0 9.0 14.0 16.0
1.6 3.5 7.0 13.0 15.0
0.8 2.5 4.5 10.0 13.0
0.4 2.0 3.5 7.0 11.0
0.2 1.5 2.5 4.5 7.5
0.01 1.0 1.5 2.0 2.5
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