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Abstract: In order to study the stability issues of deep underground chambers under high in-situ stress
in China's western mountainous areas, based on the theory of the Proctodyakonov's pressure arch,
considering the roof caving, sidewall instability, and floor drumming of deep underground chambers,
a floor drumming damage model of deep underground chambers under high in-situ stress was estab-
lished. Leveraging limit analysis upper bound method and nonlinear Hoek-Brown failure criterion, the
theoretical formula of surrounding rock pressure in the deep underground chambers under this damage
mode was deduced. The upper bound solution for surrounding rock pressure was obtained. Compara-
tive analysis was conducted between the results of this study, numerical simulations, and existing liter-

ature. Furthermore, the influence of various parameters on surrounding rock pressure and potential
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failure surface was studied through this damage mode. The results showed that: 1) With an increase in

the initial stress field parameters o, and A, the surrounding rock pressure ¢ of deep underground cham-

bers gradually increased, along with the expansion of potential failure surfaces, among which o, was

particularly significant. 2) The increase of GSI, 6, and mi in the Hoek-Brown failure criterion parame-

ters had a significant improvement effect on the stability of the surrounding rock, while an increase in

D reduced the stability of the chamber’s surrounding rock. 3) With the increase in the bottom pressure

correlation coefficient y, the surrounding rock pressure of the roof and sidewalls tended to decrease.

The findings provide effective theoretical support for the design of support systems for deep under-

ground chambers.

Keywords: high in-situ stress; floor drumming in underground chamber; damage mode; surrounding

rock pressure; Hoek-Brown failure criterion
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Table 1 Surrounding rock pressure of chamber roof, sidewalls and floor under different values of p and o
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Fig.7 Influence of initial stress field on damage surface
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Table 2 The depth of the deep chamber vault, the failure
width of the rib and the failure length of the bot-

tom drum under different &, and 4

s ( I
MR /m Jr 9 /m JRECKE/m
12.25 9.50 8.91 3.62
11.025 9.00 8.30 3.34
o/MPa 9.8 8.48 7.68 3.05
8.575 7.95 7.04 2.75
7.35 7.40 6.39 2.4
1.0 7.41 6.39 2.4
0.9 7.22 6.17 2.35
A 0.8 7.04 5.94 2.24
0.7 6.84 5.71 2.13
0.6 6.64 5.47 2.02

(d)m,
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Fig.8 Influence of Hoek-Brown failure criterion parameters

on damage surface
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