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Estimating method of rockmass strength parameters
based on slope deformation process

WANG Liangging, WU Qiong, LIANG Ye, ZHANG Xianshu, TANG Huiming
(Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract: Rockmass strength parameters depend to some extent on stress values acted on the rockmass. Strength
parameters of rockmass, which have the same rock properties and structure, are different because of different stress
values acted on the rockmass in the space distribution. Based on the slope deformation process analysis, slope
stress spatial distribution is evaluated and influence of rockmass strength parameters is revealed in the process of
slope deformation evolvement. The study plays an significant role in stability evaluation and engineering optimiza-
tion design. Taking the rockmass in upper dam site of Shannipo hydropower station as an example, based on parti-
tion of engineering geology petrofabric, primary shear strength parameters of rockmass are estimated by
Hoek-Brown criteria. Geological mechanical model, for which original topographty is renewed, is established. Ac-
cording to slope deformation process, spatial distribution properties of stress values are discussed by FLAC3D
software. A subdivided engineering geological petrofabric, from which slope stress properties are considered, is
determined and strength parameters, which made the result more reasonable, are estimated.
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Fig. 1 Diagram of research approach
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Fig. 2 Geological section of the upper dam site
along the dam axis direction
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(1 Hoek-Brown Fig. 3 Engineering geological zoning graph of the
upper dam site along the dam axis direction
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Table 1 Estimation result of rock mechanics parameters in the upper dam site
/m-s? /MPa
@®-1 (L) P1q*+Pim 2 600 67.4
®-2 (L) P1g*+P;m 4 475 67.4
@®-3 (L) P.g?+P:m 5020 67.4
®-1(R) P1g*+Pim 2 445 35~40
@®-2(R) P1g*+Pim 4200 36.2~92.2
®-3 (R) P1g*+Pim 4500 67.4
® Piq 4060 67.4
® PiL 4 865 67.4
3.1
Hoek-Brown 3 ( 0~1 MPa)
@®-1(L) @®-2(L) @®©-3(L) ( 1~6 MPa) (
4 5 a. 6 MPa) d. 0~1 MPa
b. @O-1(L) 21.5°/MPa D-3(L)
8.3°/MPa
3.2
Hoek-Brown
5%~30% 10%~50%

15%~75%
50%~60%
50%~70% 50%~80% c. ®-1(L)
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Fig. 4 Relationship between friction angles and normal stresses
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Fig. 5 Relationship between cohesions and normal stresses
F 2 IENNBUESEERISEIES
Table 2 Sensitivity analysis of the value range of normal stress
-1(L)( ) -3(L)( )
/MPa /MPa 1°) /MPa 1(°)
0~1 0.201 7 45.4 0.9927 0.898 3 53.7 0.998 4
0~4 0.4178 33.9 0.987 7 1.1159 45.5 0.9952
0~7 0.597 2 29.2 0.9853 1.3346 41.3 0.9933
0~10 0.757 2 26.3 0.9837 15441 38.4 0.9920
0~15 0.996 8 23.1 0.9819 1.8739 34.9 0.990 4
0~20 12131 21.0 0.980 5 2.1839 32.4 0.989 1
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Fig. 6 The influence of the value ranges of normal stress on the fitting results
a— ®-1(L); b— ®-3(L)
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Fig. 7 Maximum principle stress contours of the slope after

each step of unloading
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Refined engineering geological zoning graph
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Table 3 Comprehensive shear strength parameters

of different zones after refinement

IMPa C/MPa D/(°)

@D-1-A(L) 0~4 0.306 6~0.6242  26.8~46.2
@D-2-A(L) 0~4 0.748 0~1.4620  40.3~50.9
@D-3-A(L) 0~4 1.2498~2.2462  44.3~51.8
®-1-B(L) 0~8 0.4179~0.8325  18.1~38.4
®-2-B(L) 0~8 1.0555~1.8296  34.2~45.9
®-3-B(L) 0~8 1.556 7~2.5793  38.9~47.5
®-1-C(L) 0~12 0.5938~1.1707  15.1~34.3
®-2-C(L) 0~12 1.3432~2.1928  30.6~42.5
@®-3-C(L) 0~16 2.1529~3.2711  33.0~42.2
@O-1-A(R) 0~4 0.2888~0.5897  25.5~45.6
@®-2-A(R) 0~4 0.5457~1.096 7  36.8~49.8
®-3-A(R) 0~4 1.068~1.977 6 43.2~51.6
®-1-B(R) 0~8 0.5118~0.9691  19.5~39.1
®-2-B(R) 0~8 0.8401~1.4785  30.4~44.4
®-3-B(R) 0~8 1.3777~2.3224  37.6~47.1

@(L) 0~18 1.3575~2.0899  20.1~31.3

@(R) 0~10 0.9239~1.4946  24.9~36.6

®(L) 0~20 1524 6~2.5235  19.8~32.4

B(R) 0~16 1.3211~2.2304  21.6~34.3
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