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Regularity Study on Reduced Displacement Potential of Ground Motion Based
on Dimensional Analysis Method

He Zeng', Pu Xifeng', Wang Haibing', Wang Zhihuan''*, Tian Zhou'

(1. Northwest Institute of Nuclear Technology. Xi’an 710024, China;
2. Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Reduced displacement potential (RDP) of ground motion is a key quantity in the study of
decoupled explosions in cavities, stress wave propagation, seismic coupling effects of underground ex-
plosions and so on. Combining numerical computation and dimensional analysis, this paper analyzed the
RDP dependency on loading and material model coefficients, and developed empirical prediction formulas
of the RDP under certain conditions. The least square method and Newton’s iteration method were em-
ployed to fit the involved coefficients. The formulas quantitatively reflected the functional relationship
between the RDP and cavity radius, pressure peak, loading duration, medium density, yield strength as
well as elastic modulus. The predicted values were in good agreement with simulated results, which
could provide effective reference for evaluation of the RDP. On this basis the regularity of the RDP was
discussed.

Key words; dimensional analysis;reduced displacement potential; least square method;regularity study



