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Numerical simulation and theoretical analysis on procedure of
estimating in-situ stress by Kaiser effect
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Abstract: Numerical test was carried out by using software of Rock Failure Process Analysis (RFPA?P) to simulate the
stress that the rock specimens were suffered in the process of estimating the in-situ stress by Kaiser effect. Based on
statistical damage mechanics theory, the mechanism of Kaiser effect was analyzed, and the numerical test result was
verified by rock strength theory. The results show that the mechanism of Kaiser effect is the memorizing ability of
damage level in rock. The traditional method of estimating in-situ stress by Kaiser effect is not appropriate, for the result
is usually smaller than real value, furthermore, greater confining compression that the specimen suffered in the rock mass
would result in greater difference between the Kaiser effect stress acquired from uniaxial loading in laboratory and real
level of in-situ stress. Consequently, to estimate the in-situ stress more accurately, the adjustment based on the damage
constitutive relation must be done to the Kaiser effect stress value acquired from uniaxial loading.
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Fig.1 AE number vs stress under uniaxial cyclic loading
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Fig.2 AE rate vs load step under uniaxially cyclic load
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Table 1 Experimental results in different confining
compression
. . Kaiser ..
Sample Max confining  Max axial offect Fe11<.:1ty
pressure/MPa  stress/MPa stress/MPa ratio
S1 5 96.0 43.7 0.46
S2 10 106.4 25.4 0.24
S3 15 112.8 15.8 0.14
S4 20 118.4 10.7 0.09
S5 30 123.7 7.3 0.06
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Fig.3 AE number vs axial stress at maximum confining

pressure 10 MPa
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level in previous loading cycle
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Fig.5 Strength distribution of rock cell and failure process in

cyclic loading: (a) o=0y; (b) 0=0); (c) 0=03,
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Fig.6 Failure criterion of rock cell in conventional triaxial

loading
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