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Calculating method for conformal mapping from exterior of unit circle to
exterior of cavern with arbitrary excavation cross-section

ZHU Jiang-hong', YANG Jian-hui', SHI Gao-ping’, WANG Jun’, CAI Jian-ping’

(1. School of Civil Engineering and Architecture, Zhejiang University of Science and Technology, Hangzhou 310023, China; 2. Zhejiang Water Conservancy
and Hydropower College, Hangzhou 310018, China; 3. School of Civil and Environmental Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: It is the essential prerequisite for mechanical analysis of the surrounding rock around underground cavern with the
complex variable theory that the mechanical boundary must be transformed from the actual excavation cross-section to the unit circle.
According to the Riemann’s existence theorem, the mapping function is established with the finite Laurent series, by which the
exterior of unit circle can be conformally mapped to the exterior of carven with the arbitrary excavation cross-section. Based on the
boundary correspondence principle, the conformal mapping of source and target domains is transformed into that of the boundary
lines of unit circle and cavern. Research on solving the mapping function is carried out with the triangle interpolation theory, by
which even and odd interpolation points are repeatedly iterated each other. In order to accelerate the iterative calculation, the
calculating points are adjusted by the normal approximation method. Precision of the conformal mapping is ensured when the
absolute error between the mapping boundary and the actrual excavation boundary is set as the convergence condition. Moreover,
examples of the calculating mapping functions are provided for caverns with three excavation cross-sections. Compared to other
methods in the literatures, the conformal mapping of the exteriors of unit circle and cavern with the arbitrary excavation cross-section
is achieved more simply, accurately and rapidly by the method in this study.
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Fig.1 Conformal mapping from the exterior of unit circle
to the exterior of cavern with arbitrary
excavation cross-section
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Table 3 Coefficients of the mapping function for cavern with complex cross-section

R 4; B; R 4; B; R 4; B; E3 3 4; B;
1 47020 0.968 8 7 0.168 2 0.154 8 13 0.043 7 0.022 3 19 0.0004 -0.0114
2 0.064 1 -0.066 5 8 -0.0523 0.1314 14 -0.020 5 -0.016 6 20 -0.016 8 0.0111
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5 -0.3204 02785 11 0.0415 0.0319 17 -0.0350 -0.0115 23 -0.022 0 0.006 7
6 4.7020 0.968 8 12 0.005 4 -0.017 1 18 0.002 0 0.014 1 24 -0.0028  -0.002 1
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