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Fig. 1  Mechanical model for stress analysis of rectangular
tunnels
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Table 2 Corresponding positions for the maximum value of
circumferential stress concentration coefficient K.
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Fig. 7 Stress distribution map of surrounding rock under different lateral pressure coefficients (a—aspect ratio of 0.6; b—aspect ratio of
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Analysis of Stress Distribution Law of Surrounding Rock of Rectangular
Roadway with Different Specifications Based on Complex Variable Function
ZHAO Wenhuan', LONG Gan’, LI Jinhua'

1. Yunnan Tin Industry Co., Ltd. Datun Tin Mine, Gejiu 661000 , Yunnan, China;
2. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming, 650093, Yunnan, China

Abstract: Given the widespread use of rectangular tunnels, in order to deeply analyze the degree and pattern of the
influence of factors such as the size and lateral pressure coefficient of rectangular tunnels on the stress of the surrounding
rock of the tunnels. This article regards the solution of the surrounding rock of a rectangular roadway as an elastic
mechanics orifice problem, and uses the theory of complex variables and Schwartz Chistoffel mapping function, combined
with conformal transformation for analysis { Complex plane unit circle ¢ Analysis function of ¢,({). wo({), After expanding
the Laurent series, obtain the complex potential function ¢({). w({). After further deduction, the analytical solution for the
circumferential stress of the surrounding rock of the rectangular tunnel was finally determined. Based on this, the polar
coordinate expression of the circumferential stress was used to deeply analyze the stress variation law and degree of
influence of the surrounding rock of the rectangular tunnel under the changes in the size and lateral pressure coefficient of
the rectangular tunnel. The results showed that taking the first three calculations of the mapping function, the mapping
roadway section had approached the theoretical section, which could ensure the accuracy requirements; with the increase of
the width—height ratio of the roadway, the peak stress around the surrounding rock of the roadway increased first and then
decreased with the width—height ratio of 1 as the dividing point. The stress of surrounding rock of roadway side decreased
with the increase of width—height ratio, and the stress of surrounding rock of roadway roof and floor increased with the
increase of width—height ratio. The larger the lateral pressure coefficient was, the larger the peak stress of the surrounding
rock was, and the smaller the peak stress of the roof and floor was. The stress of side wall surrounding rock increased with
the increase of lateral pressure, and the two were positively correlated. The stress of roof and floor decreased with the
increase of lateral pressure, and the two were negatively correlated.

Keywords: rectangular roadway; complex function theory; mapping function; conformal transformation; stress
distribution

SIS R SCER, i, 2R, BT AR e BN IR RS SEE B3 B N 0 40 A BT (0. 07 7= SR, 2024, 44(4): 111-123.
ZHAO Wenhuan, LONG Gan, LI Jinhua. Analysis of stress distribution law of surrounding rock of rectangular roadway with different

specifications based on complex variable function[J]. Conservation and Utilization of Mineral Resources, 2024, 44(4): 111-123.

& %8 M 4k ; http:/kcbhyly.xml-journal.net E-mail: kebh@chinajoumal.net.cn


http://kcbhyly.xml-journal.net
http://kcbhyly.xml-journal.net
http://kcbhyly.xml-journal.net
mailto:kcbh@chinajoumal.net.cn

%44

AR SRR, 25+ BT 52 08 BRSO ] RIS IS A 30 P IO 3 23 A1 LR ff A + 123 -

1EH &I

A SCER, SRAT AR, Belh T R WY B TR [+ BRI TR 2 e, T 2015 4R 3R R A TA%
b, BUTARE T = B Bl ey A FRA RIORSE B, 322SR A R A LT AR, DASE— 1R
BAEE NN AR TR RIE 1 R

BIEEEREN:

PR, RO G AR, Sl T R W TR [ BRI AR A B, T 2009 4F ARG R A
TAREE s, BUTAE T = s Bl e A7 BR A RO 88, ISR R AT B KR4 T7
TERESE A, LS — AR B A E NI A AR PR RIS SC 4, BAUR WL A 1 33T, SEHTRRL 1 950,



	引言
	1 基于复变函数矩形巷道围岩应力分析
	1.1 复变函数理论基本表达
	1.2 矩形孔口围岩应力弹性解答
	1.3 保角变换准确性验证

	2 矩形巷道围岩应力分布规律
	2.1 不同宽高比围岩应力分布规律
	2.2 不同侧压力系数围岩应力分布规律
	2.3 环向应力集中系数变化规律

	3 数值模拟分析验证
	3.1 模型构建
	3.2 方案选定
	3.3 结果分析

	4 结论
	参考文献

