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STUDY ON SPALLING RESISTANCE PERFORMANCE OF STEEL FIBER
SHOTCRETE INDUCED BY CONVENTIONAL EXPLOSIONS

FAN Xin" 2, ZHANG Keling', WANG Mingyang®, TANG Ting?
(1. The Second Artillery Command College, Wuhan, Hubei 430012, China;
2. Engineering Institute of Engineering Crops, PLA University of Science and Technology, Nanjing, Jiangsu 210007, China)

Abstract: According to the failure criterion of cumulating damage and one-dimensional spalling model, the
condition of collapse induced by conventional explosion has been analyzed. According to correlative standards, the
practical calculation method is achieved aiming at the steel fiber shotcrete support used in tunnel. The comparison
between the calculated result and the numerical one shows that the calculation method is valid. In order to
illuminate the resistance performance of steel fiber shotcrete induced by the conventional explosion quantitatively,
the velocities of rockfalls from the top of tunnel supported by steel fiber shotcrete are compared with that of the
tunnel supported by other kinds of support and that of the tunnel without support. The practical calculation
methods offered can provide some references for design of steel fiber shotcrete support in tunnel.
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Table 1 Maximal velocities of rockfall

vi(m+s™h

R = WO WO Wr WM WO

WEL Ry e a
0.15 31.0 28.0 26.5 25.0 21.1
0.20 23.0 20.4 18.5 17.0 11.3
0.30 15.0 12.0 10.5 9.0 6.5
0.40 10.0 7.0 55 4.0 3.8
0.50 7.0 4.1 2.9 1.5 2.6
0.60 5.0 2.2 1.4 0.5 1.4
0.70 3.2 1.0 0.4 0.0 0.9
0.80 1.7 0.1 0.0 0.0 0.5
0.90 0.8 0.0 0.0 0.0 0.3
1.00 0.0 0.0 0.0 0.0 0.0
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Fig.1 3D finite element model
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Table 2  Physico-mechanical parameters of explosive “B”
used in calculation

A B RR R, OMEG E Ry, D PCJ
5242X  7.678X 85X 2.95%
e 107 4200 1100 0340 S50 1717 7981 S g
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Table 3 Parameters of materials used in calculation

LR E/Pa v plkg e md) aylPa
Fls 1.8X10"°  0.30 2300 5.0%107
LT YR 1 2.0x10"° 015 2650 6.5%10
i 5 1.0%X10"° 0.30 2300 1.0X107

SR 6.5%10°  0.35 2000 45x10°
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KL 11 /Pa
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Fig.2 Final status of stress distribution and rupture on sprayed
layer of steel fiber shotcrete support
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Fig.3 \elocities of rockfalls from the top of tunnel supported
by steel fiber shotcrete
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Fig.4 \elocities of rockfalls from the top of tunnel without
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