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A Study on the Thermal Creep Behavior of Granite

Myoung-Hwan Jang and Hyung-Sik Yang

ABSTRACT In order to get the information of the deformational behavior of rock masses with time in
waste disposal repository, it is necessary to measure the relationships between stress and strain and
time for temperature. A creep law is used in conjunction with the elastic moduli to calculate stress and
displacement following waste emplacement. Exponential-time law's parameters consist of stress and
temperature. In this study, thermal creep test was carried out for Whangdeung granite. The measured
creep deformation behavior was well explained by exponential time law and generalized Kelvin's
rheological model. Mechanical coefficients for exponential-time creep law showed the clear tendency of
temperature dependent while those for Kelvin's model didn't.
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(A) Hydraulic cylinder (B) Joint set (C) Load cell

(D) Sus plate (E) Displacement measuring cantilever

(F) Lower plate (G) Specimen

(H) Spherical seat and upper plate

() High temperature chamber (J) Thermocouple

(K) Linear sensor and dial gauge (L) Support plate

(M) Upper and lower limit (N) Hydraulic pump

(0) Motor (P) Electro control box (Q) Hydraulic main unit
(R) Accumulator (S) Pressure sensar and gauge

(T) Automatic and manual switch (U) Operating control unit
(V) HTC. control box (W) Programmable temp. controller
(X) Load & Displacement. measuring system

(Y) Temperature recording system {(Z) AVR

Fig. 1. Diagram of thermal creep test system.
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(A) Accumulator

(B) High and Lower pressure measuring sensor

(C) Pressure control valve

(D) Accumulator pressure gauge

(E) Speed control valve (F) Hydraulic cylinder

(G) Pressure Reducing valve (H) Pilot & check valve
(I) Solencid valve (J) Relief valve

(K) Pressure gauge (L) Check valve

(M) Hydraulic pump  (N) Motor

Fig. 2. Diagram of creep hydraulic system.
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Table 1. Parameters of exponential time law
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Table 2. Parameters of normalized Kelvin's model
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Fig. 3. Measured and predicted axial creep strain (90
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