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The semi-numerical time-domain solution of P-wave normally
incident layered nonlinear joints rockmass

Guo Liqun' Yu Jin'® Zhang Yazhou' Cai Yanyan'® Peng Xinggian'
(1. Geotechnical Engineering Institute Huagiao University Xiamen 361021 China; 2. State Key Laboratory of

Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China)

Abstract: Based on the improved elastic nonlinear normal deformational constitutive relationship a displacement
discontinuity model for normally incident P-wave propagation across layered nonlinear joints rockmass was established.
Then combining with the one-dimensional wave equation characteristic method the semi-numerical time-domain
solution of transmitted particle velocity was deduced. Using the solution to establish difference scheme and write
calculator program. Parameter studies were conducted to get an insight into the propagation process and the characteristic
of elastic P-wave across the layered nonlinear joint rockmass. Mainly analyse the effects of the number of joints N the
nondimensional joint spacing/ the extent of nonlinearity £ the incident wave maximum amplitude v, . and the frequency

S on transmission coefficients |7, | and transmission energy ratio e first arrivals distortion and time delay T,.

tra

Calculating results show that | 7, | and e, reduced and T, increased as the augment of N and &, [T, | e, and T,

IMP
increased to a certain value at first and then declined and reached a stable value finally.

Keywords: layered rockmass; P-wave; distance of joints; displacement discontinuity model; extent of nonlinearity;
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Table 1 Type of joint
d e ( M) K,(GPa*m™")
I 1.00 3.50
1T 1.20 1.25
2
Table 2 Type of wave source
(m/s) ( Hz)
P a 0.001 50
P b 0.05 50
P ¢ 0.1 50
P d 0.2 50
P e 0.2 100
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