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Fig. 3 Measured and predicted data in the east-west and top-down directions for the NO. 4 spot
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Relevancy between ground-motion signals caused
by underground chemical explosion

TANG Yu-zhi"**, MA Yuan-liang', CAI Zong-yi*,
WU Zu-tang’, WANG Zhan-jiang®
(1. School of Marine Engineering » Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China;
2. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: Equations of motion were analyzed for governing underground explosion-induced stress
waves spreading in an elastic domain to explain that this stress wave transmission processes could be
described by a time-independent linear system model. According to the impulse response methods in
the system identification field, the relationships were established to link the impulse series and source
functions in the measured points with the response series. Based on the established relationships, a
response model was developed to depict the relevancy between the stress series in the measured
points. And a method was introduced to calculate the relevant parameters by adopting the adaptive
optimization method of neural network and some important parameters were listed. The relevant re-
sponse model was validated by the experimental data for a certain chemical explosion in soil. The pre-
dictions by the relevant response model are in agreement with the measured data and the relevancy be-
tween different measured points is determined only by the distributions of the explosion source, meas-
ured points and geological parameters.

Key words: mechanics of explosion; relevant response model; impulse response; chemical explosion;

stress wave
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