By xshezl, sstotulaals)x) TUNNEL & UNDERGROUND SPACE, Vol. 15, No. 6, 2005, pp. 425-431
A1SHE A6z, 2005 124, pp. 425431 Journal of Korean Society for Rock Mechanics

e A=S 230 AMAIZS| oFdd EIt

saa’, sy

Evaluation of the Stability for Underground Tourist Cavern in an
Abandoned Coal Mine

Kong-Chang Han and Yang-Soo Jeon

Abstract A series of geotechnical surveys and in-situ tests were carried out to evaluate the stability of underground
mine cave in an abandoned coal mine. After the closure of the mine, the underground mine drifts have been utilized
for a tourist route since 1999. The dimension of the main cave is Sm width, 3m height and 230m length. The
surrounding rock mass of the cave is consist of black shale, coal and limestone. Also, the main cave is intersected
by two fault zone. Detailed field investigations including Rock Mass Rating(RMR), Geological Strength Index(GSI)
and Q classification were performed to evaluate the stability of the main cave and to examine the necessity of
reinforcement. Based on the results of rock mass classification and numerical analysis, suitable support design was
recommended for the main cave. RMR and Q values of the rock masses were classified in the range of fair to good.
According to the support categories proposed by Grimstad & Barton(1993), these classes fall in the reinforcement
category of the Type 3 to Type 1. A Type 3 reinforcement category signifies systematic bolting and no support is
necessary for the Type 1 case. From the result of numerical analysis, it was inferred that additional support on
the several unstable blocks is required to ensure stability of the cave.
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Fig. 1. Geological strata

Fig. 2. Lineament of study site
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(a) Sandstone and Shale

Fig. 3. Outcrop surrounding study site

Fig. 4. Plot of poles and contour diagram of discontinuities

(b) Limestone
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Fig. 5. Location of geotechnical survey

Table 1. Result of rock mass classification

. GSI

site RMR Ave. D Q
1 45 37 5 8
2 59 36 6 -
3 50 49 6 542
4 66 54 7 11.22
5 48 54 6 7.5
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Table 2. Input data of rock mass and joints

Rock

density(kg/m’) | bulk modulus(GPa)

shear modulus(GPa)

cohesion(MPa) | tensile strength(MPa) | friction angle(”)

2,830 7.43 3.43

2.76 2.99 389

Joint

normal stiffness(GPa/m) shear stiffness(GPa/m)

friction angle(®) cohesion(MPa)

4.08 8.54 37.4 0.06
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Fig. 6. Distinct element model for numerical analysis
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