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Deformation Behaviors around Tunnel in Anisotropic Rocks Considering Joint

Orientation and Rock Pressure Condition Using Scaled Model Tests

Hyung-Rae Jung and Jong-Woo Kim

Abstract In this study, scaled model tests were performed to irwestigate the deformation behaviors around tunnels
located in amisotropic rocks. Fifteen types of test models which had respectively different joint angles and rock
pressure conditions were made, where the modelling materials were the ruxture of sand, plaster and water. All
of the tested models showed the shear failure mechanism at the stress-concentrated regions and sliding phenermena
accarding to the jomnt planes The direction of joint nclination tumed out to have great effect on the turmel
deformation behaviors. The models of joint inclination less than 30° showed considerable flocr heavings. The model
of 50° jot inclination showed the least tunnel convergence among the tested models regardless of rock pressure
condition, so that it was thought as the most stable model. Furthermmore, the failure mechanisms and deforrmation
behaviers of tunnel models were strongly dependent on the coefficient of rock pressure.

Key words Scaled model test, Anisotropy, Joint orientation, Rock pressure, Tunnel stability
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Fig. 1. Dimension of tunnel section

Table 1. The scale factors of models
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Physical properties Dimension Scale factors
Length [L] 1/90
Time [T] 1/9.49
Mass M] 1/1,41x10°
Density ML) 1/1.93
Strength [ML'T?] 1/174
Acceleration [LT?] 1
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Table 2. The physical properties of modelling material
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Table 3. Description of test models
Rock pressure condition
Model No. Joint angle

K=1 K=0.5 K=2
1 0° JOK1 JOKO0.5 JOK2
2 10° JI0K1 - -
3 30° J30K1 J30K0.5 J30K2
4 43¢ J45K1 - -
5 50° J50K1 J50KO0.5 J50K2
6 70° J70K1 - -
7 90° JOOK1 JO0KO0.5 JOOK?2

Note) The symbol “J90K2” means the test model of which joint angle is 90° and coefficient of rock pressure(K) is 2
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