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Stress analysis and deformation behaviour of rock around

underground caverns by back analysis of field
measurements: ( II )Back analysis theory

Chung In Lee, Chee Whan Kim

ABSTRACT

In this study, the elastic modulus and the initial stresses of the rock were calculated through back

analysis of in—situ displacements measured during excavation of the underground caverns. Results

from back analysis were employed to determine the redistributed stresses, the displacements and

relaxed zone in the rock around the caverns, which supplement the geological characterization results.

To verify the reliability of the back analysis program, the elastic modulus and the initial stresses

were obtained from inputting the displacements calculated by FEM. These were compared with the

assumed normalized stresses in FEM, and were in a reasonable agreement with an error of more or

less than 3%.
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Fig. 2.3 Flow chart of back analysis program

of inverse finite element method
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Table 3.1 Result of verification for back analysis programe
Verific- o%/E’ ay/E” Error of | Error of Nodal Position
] _ B ] , Type of Input .
ation (x107%) (x107%) Jo%/E" (%) | o%/E’ (%) of Input Displ.
No.1 0.8630 0.2664 0.4 2.4 Abs. Displacement 1—29
No2 | 07878 | 0.2640 9.0 15 |Abs Displof 16, 26, 14, 23,
Extensometer 4,13,6,8,5,21
No.3 0.8273 | 0.2646 45 18 |Pbs- Displof 16,17, 14, 15,
Excav. Surface 4,7,6
Surface Settlement 24, 25, 22, 29,
No.4 0.8297 0.2659 4.2 2.3 & Abs. Displ. at Excav. |27, 16, 17, 14,
Surface 15,4,7,6
No.5 0.9246 0.2669 6.6 2.6 3 Abs. Displ. 17,7
3 Relative Displ. 17—15, 15-7,
No.6 0.8792 0.2668 1.4 2.6 .
in Convergence 7-17
No.7 0.8701 0.2671 04 0.7 5 Relative Displ. 17-15,15-17. 7—
in Convergence 17, 17-14, 7-14
Remarks Error of ot/ = /B2 E x100(%)
Error of ¢*,/E’ = L.‘/~I::;a—o‘,~/}—z—’—><100(%) ’

o%/E

Input value in stress analysis:o°/E =0.8667 x 107*

¢°,/E=2.6x10"?
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