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Table 1 Measured impulse, action time and corresponding
conditions at different depths of explosion

1 t P Q X H o,
/MPa-ms /ms /% /kg /m /m /MPa
0.632 51.04 1 0.4 5.03 0.2 60
1.350 26.33 1 0.6 5.28 0.05 40
3.450 38.71 1 0.8 3.03 0.05 80
4.250 32.52 1 1.2 3.03 0.05 30
3.120 35.20 1 0.6 3.03 0.05 20
1.020 37.83 2 0.4 4.03 0.05 20
1.540 36.95 2 0.6 4.03 0.05 80
1.050 30.77 2 0.6 5.28 0.05 40
2.590 34.23 2 0.6 3.03 0.05 60
0.878 29.00 2 0.6 5.28 0.05 30
1.380 36.03 1.935 1.6 6.03 0.12 30
1.960 40.46 1.935 2.2 4.03 0.14 30
1.450 38.71 1.935 1.8 6.03 0.15 30
2.020 19.36 1.935 2 3.03 0.07 30
0.944 29.89 1.935 2.6 6.03 0.15 30

Note: 1) Iis the positive impulse; 2) t, is the positive pressure action time;
3) p is the reinforcement ratio; 4) Q is the charge quantity; 5) X is
the horizontal distance from measuring point to blasting center; 6) H

is the blasting height; 7) o_is the compressive strength of concrete.
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Engineering Algorithm of Shock Wave Propagation Law in Underground Bunker at Various Depths of
Explosion

LIU Fei', REN Xin-jian'*, HE Xiang'
(1. Institute of Defense Engineering, AMS, PLA, Luoyang 471023, China; 2. State Key Laboratory of Disaster Prevention and Mitigation of Explosion and
Impacts , Army Engineering University of PLA , Nanjing 210007, China)

Abstract: In order to obtain propagation laws of shock wave inside the bunker under different working conditions, 48 explosion
tests at various buried depths were carried out using an underground engineering model that could be assembled by steel structur-
al units. Waveforms of shock waves were measured by piezoresistive pressure sensors mounted on the sidewall of the structures.
From the measured data, distribution formulas on positive pressure impulse and action time of shock wave in the underground
bunker under deep drilling explosion conditions were studied. The results show that values of representing characteristic parame-
ters of shock waves are mainly related to the reinforcement ratio of the covering layer, the proportional blast height of the
charge, the proportional blast distance and the proportional diameter of the cross section of the structure. Correlation coefficients
of fitted algorithms are greater than 0.8, and average errors are less than 20%; therefore the engineering models can provide
load basis for analysis and design of underground structures against blast damage.

Key words: deep drilling explosion;underground bunker;shock wave;engineering algorithm model
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Blast tests at different buried depths were carried out using an underground engineering model that can be assembled by steel
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structural units. The distribution formulas on shock wave in the underground bunker under deep drilling blast conditions were
studied.
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