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SIMULATION OF LONG-DURATION AND HIGH-OVERPRESSURE
BLAST WAVE ACTION USING A PLANE CHARGE

Chen Yeqing, Zhou Fengjun, Su Shaozeng

(Luoyang Institute of Hydraulic Engineering and Technology, Luoyang, 471023)

ABSTRACT The long-duration blast wave action using a plane charge is an effective test
method to study the propagation of plane waves in soil and the mutual action of soil medium on
structure. In this paper, the process of blast wave action using a plane charge is investigated by
numetrical calculation and large scale outdoor tests. For the numerical calculation, a two-phase
physical model of TNT charge and real air is established. Using the Lagrangian partial differential
equations of one dimensional unsteady plane flow, the spatial distribution of the pressure on the
shot cavity and the change of the pressure on the ground surface with time are given. After solv-
ing many technical difficulties on the simulation of high-overpressure by a plane charge in the
outdoor tests, the pressure loading of 45Mpa is obtained. By comparing the results of numerical
calculation with the measured values of the tests, the conclusion indicates that the oscillating
characteristics of the waveform and attenuation profile of the pressure versus time is in good ac-
cord with the test results. So, it shows that using a plane charge to simulate the high-overpressure
and long-duration blast wave action is a practical, effective and reliable method in engineering
application.

KEY WORDS plane charge, blast wave simulation, high-overpressure, long-duration, shot
cavity in soil



