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Table 1 Calculation condition

Parameters of soil Parameters of concrete pipe Parameters of PVC pipe
JHz ry/m -3 -3 -3
p/kgm”) u/MPa p/(kgm”) u/GPa a/mm b/mm p,/(kg'm”) u, /GPa a, /mm b, /mm
10, 50, 100,200 2,5,10 1200 17 2300 125 500 585 1500 0.96 15.5 16.0

A AR R 10, 50, 100, 200 Hz EF T, PVC &3 P BE 5 TR %E + 45 18 9 BE 19 DSCF 3£ [n] 434 il
£ an e 2 FE 3 TR .
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Fig. 2 DSCF circumferential distribution curves in the inner wall of the PVC pipe at different incident frequencies
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Fig.3 DSCEF circumferential distribution curves in the inner wall of the concrete pipe at different incident frequencies
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Dynamic Response of Pipeline Subjected to Cylindrical SH Wave
LEI Ming'*, ZHANG Maochen', QIN Zihao'?, YANG Min'?, ZHANG Wei', LU Shiwei'?

(1. School of Urban Construction, Yangtze University, Jingzhou 434023, Hubei, China;
2. Research Center of Underground Oil and Gas Storage, Yangtze University, Jingzhou 434023, Hubei, China)

Abstract: In the process of underground space development and construction, the blasting seismic wave
induced by drilling and blasting is very important to the safety of underground pipeline. When the explosion
is close to the pipe, the curvature of the wave front will have a significant impact on the blasting dynamic
response of the pipe. In this paper, the wave function expansion method was used to study the dynamic stress
concentration of pipelines under the blasting effect of cylindrical SH wave. The distribution law of the
dynamic stress concentration factor (DSCF) of concrete pipe and PVC pipe was discussed. Then the effects
of the distance from the wave source to the pipe axis r,, the incident frequency of cylindrical SH waves, and
the shear modulus ratio 7 of the pipe and soil layer on the DSCF of the pipe inner wall were also discussed.
The results show that the distribution shape of DSCF of the inner wall of the concrete pipe is more sensitive
to the frequency of cylindrical SH wave than that of PVC pipe. 1 is an important index affecting the
concentration of dynamic stress in the pipeline. When the incident wave frequency is constant, the maximum
DSCF of the pipeline increases with the increase of . When 7 is constant, the maximum DSCF decreases
with the increase of incident frequency. The distance from the wave source to the pipe axis influences the
failure position of the pipeline due to the curvature of the wave front, but it has little effect on the maximum
DSCEF value.

Keywords: cylindrical SH wave; pipeline; frequency; dynamic stress concentration factor; shear modulus

ratio of pipeline to soil layer

024203-9


http://dx.doi.org/10.1007/s10706-018-00761-5
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.502
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.502
http://dx.doi.org/10.4028/www.scientific.net/AMM.621.225
http://dx.doi.org/10.1016/j.compgeo.2013.08.009
http://dx.doi.org/10.1007/s10706-018-00761-5
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.502
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.502
http://dx.doi.org/10.4028/www.scientific.net/AMM.621.225
http://dx.doi.org/10.1016/j.compgeo.2013.08.009

	1 柱面SH波与围岩的相互作用
	1.1 简化模型
	1.2 解决方案

	2 数值计算结果及讨论
	2.1 动应力集中系数的定义
	2.2 工况分析

	3 结　论
	参考文献

