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Transverse Propagation Law of Explosion Ground Shock in Layered
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ABSTRACT: First, the reflection mechanism of explosion ground shock wave in layered geo—
technical mediums was analyzed based on the theory of continuous medium stress wave propaga-
tion. Then, the superposition evolution mechanism of incidence wave, reflected P wave and re-
flected SV wave in the layer where the explosion point is located was explored combined with the
results of numerical simulation. Furthermore, the influence law and mechanism of different geo-
technical medium parameters on the peak value of superposed wave were analyzed. Results
showed that the derived calculation method of superposed wave in air-geotechnical medium under
special working conditions is in good agreement with the numerical calculation result. The peak
value of the superposed wave at the interface of the adjacent medium in the layer where the ex-

plosion point is located is much larger than the that of incident wave. Since the propagation dis-
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tance of the reflected wave is much larger than that of the incident wave, the peak value of the

superposed wave 1s the same as that of the incident wave at a far distance from the interface, but

there is an obvious secondary peak. At the interface of the adjacent medium in the layer where

the explosion point is located, as the distance from the explosion point increases, the ratio of the

peak value of the superposed wave to the peak value of the incident wave increases and then be—

comes stable. The stable peak ratio is related to the wave impedance of the adjacent mediums,

and the range of the peak ratio is 1.60 to 1.98.

KEYWORDS: geotechnical engineering; ground shock propagation law; numerical simulation;

layered geotechnical medium; superposition evolution
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Fig. 1 Underground structure subjected to explosion
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Fig.2 Reflection and transmission of medium

interface wave!"
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Fig.3 Wave reflection of geotechnical medium

at free surface
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Fig. 4 Variation curves of reflected wave coefficients with

incidence angles
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Fig. 5 Superimposed wave of a point in the layer where

the explosion point is located
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Tab.2 Air material model parameters
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Fig. 10 Pressure nephograms calculated by two different methods at different times
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Fig. 11 Superposed wave x-direction component time history curves
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