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Table 1 Arrival time of shock wave front at different distances

ms

my,; Distance from explosion center /m

/kg 2 6 10 16 20 28 36
1.00 1.430 7.772 14.855 26.387 34.575 51.588 69.279
3.25 1.030 5.221 10.374 19.402 26.071 40.356 55.431

10.28 0.696 3.434 6.835 12.982 17.664 28.117 39.730

Note: my; is the mass of TNT.
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Table 2 Comparisons between experimental results and cal-

culated results from formula (4)

My S L Ap, Ap, deviation

U g /mr /m /MPa  /MPa /%

x 1 216 6 0263 0276  4.82
x 1 216 10 0.186  0.191  2.67
x 1 216 16 0.138  0.146  5.65
x 1 216 20 0120 0.121  0.66
. 1 216 28 0.099  0.102  3.36
. 1 216 36 0.085  0.086  0.62
. 325 216 6 0.630  0.628  0.35
. 325 206 10 0426  0.476  10.54
. 325 206 16 0302 0300  0.68
. 325 216 20 0258 0235  9.84
. 325 216 28 0205  0.190  8.00
. 325 216 36 0174  0.157  10.77
* 10.28 2.16 6 1.624 1.761 7.80
* 10.28 2.16 10 1.057 1.145 7.72
* 1028 216 16 0721 0710  1.60
* 1028 2.6 20 0.605  0.558  8.40
* 1028 216 28 0467 0435  7.31
* 1028 216 36 0387 0316  22.39
[7] 250 100 36 1450  1.610  9.95
[7] 250 100 72 0.817  0.835  2.18
(7] 250 100 108 0.592 0429  37.98
(9] 1 470 7 0.142  0.144 131
(9] 1 470 115 0105 0098  7.44
(9] 1 470 165  0.086  0.087  1.55
(9] 1 470 215 0074 0069  7.32
(9] 1 470 38 0.055  0.058  5.19

Note: my,; is the mass of TNT; S is the cross-sectional area of tunnel; L is
the distance to explosion center; Ap_ is the calculated overpressure;
Ap, is the experimental overpressure; "*" denotes the experimental da-

ta in this paper.
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Experimental Study on the Propagation Law of Blast Waves in a Square Tunnel

ZHANG Yu-lei, WANG Sheng-qgiang, YUAN Jian-fei, ZHANG Jun-feng, LI Shang-qing
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study the propagation law of blast shockwaves in a square tunnel, TNT charges with different mass of
1.00 kg, 3.25 kg and 10.28 kg were detonated separately in the tunnel. The shock wave pressure-time curves at different distanc-
es were recorded and the parameters of shock waves such as the arrival time, the peak overpressure and the impulse were ob-
tained. Results show that the propagation of shockwaves in tunnel is divided into three stages: the free-field spherical wave prop-
agation, the one-dimensional planar wave propagation and the transition between them. The peak overpressures fit the Hopkin-
son-Cranz scaling law well except near the explosion center. An empirical formula for calculating peak overpressures was fitted,
and the deviation between fitting results and measured values was not more than 10%. However, the impulse does not agree
with Hopkinson-Cranz scaling law.

Key words: tunnel;shock wave;Hopkinson-Cranz scaling law ;peak overpressure;impulse
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