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Influence of soil pore size and structure heterogeneity on the dynamic

characteristics of circular lining subjected to P-wave

DING Hai-bin"*?, LIU Zhi-yun"**, LI Peng*, CHEN Chang-ke"**, TONG Li-hong"**,
XU Chang-jie"*®
(1.State Key Laboratory of Performance Monitoring and Protecting of Rail Transit Infrastructure,, East China Jiaotong University,
Nanchang 330013, China; 2.Engineering Research &. Development Centre for Underground Technology of Jiangxi Province,
Nanchang 330013, China; 3.Jiangxi Key Laboratory of Infrastructure Safety Control in Geotechnical Engineering,

East China Jiaotong University, Nanchang 330013, China; 4.CCCC Second Public Bureau Third Engineering Company Limited,
Xi’an 710016, China)

Abstract: Based on the strain gradient nonlocal Biot theory, the analytical solution of the dynamic response of the tunnel lining un-
der the action of P-wave is obtained by using the wave function expansion method and the boundary conditions between saturated
soil and lining with the deeply buried circular lining as the research object. The influence of non-local parameters and size factors on
the dynamic stress concentration factor (DSCF) is investigated for different incident P-wave frequencies. The results show that
when the incident wave frequency is low, the non-local parameters and size factor have almost no effect on the DSCF. As the inci-

dent wave frequency increases, the effects of the non-local parameters and size factor on the DSCF become more and more obvi-
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ous. The non-local parameters are negatively correlated with the DSCF, and the size factor is positively correlated with the DSCF.

The maximum dynamic stresses in the lining appear on the right side of the lining. With an increase of frequency, the DSCF in the

lining shows obvious radial direction and the dynamic stresses in the lining appear in the right side of the lining. The maximum dy-

namic stresses in the lining all appear on the right side of the lining, With an increase of frequency, the DSCF in the lining shows

obvious fluctuation along the radial direction, and the non-local parameters and size factor have little influence on the distribution

pattern of the cyclic stresses in the lining.

Key words: strain gradient non-local Biot theory ; tunnel lining ; non-local parameters; scale factors; DSCF
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