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Abstract: Approach of determining shear strength of rock mass at present is briefly reviewed. Taking Maerdang
hydropower station located in the upstream of the Yellow River for example, the relationship between shear
strength and BQ rating is built up on the basis of rock mass classification, suggested shear strength by codes and
in-situ large scale shearing test; and the relationship between BQ rating and GSI is also created according to field
survey and measurement. Based on these, shear strength of rock mass at in-situ test point is estimated by
Hoek-Brown criterion. The result shows that rock mass shear strength derived from this paper’'s method is
coincident with practical situation; while equivalent fraction coefficient from Hoek-Brown criterion is lower than
test value and cohesion force is far greater than that from shearing test. It is shown by error analysis that the
difference between experiment values and estimated ones is mostly induced by the span of minimum principal
stress used in Hoek-Brown criterion. For this situation, some cautions and corresponding resolve methods while
using Hoek-Brown criterion are reminded.
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Table 1 Results of in-situ shear strength test of rock mass
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t18-1 KA BB 5515 671 1.90 1.93 1.82 1.83 1.16 1.34
t18-2 K\ BB 5360 657 1.80 2.06 1.73 2.00 1.14 1.52
©221-1 ZK#H 554K 3930 443 1.40 2.151.32 2.10 0.85 1.09
©21-2 KB OB 5225 644 149 2.61 1.46 247 1.05 143
32-1 KA OB 4725 564 1.61 2.551.56 248 1.20 1.34
B35-1 KA B 4690 558 1.70 2.08 1.68 1.97 1.09 1.32
31 -1 BFE MF 5090 635 1.62 1.70 1.54 1.69 0.88 1.07
31 -2 BRE MoF 5430 666 1.64 1.81 1.60 1.74 1.04 132
38 -1 A E  oFi 5280 652 1.54 1.81 142 144 1.04 1.19

38 -2 AW B 4780 590 1.47 2.07 1.39 1.84 0.90 1.15
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Table 2 Physico-mechanical parameters of rock mass!'"
A . R U BY TV 58 2 N )
BQ A ATEKN +m ) A JEAA/GPa AL
TR 2R P EEEA0/(%) Hi% J1/MPa
I >550 >60 >2.1 >33.0 <<0.20
>26.5
II 451~550 60~50 2.1~1.5 33.0~20.0 0.20~0.25
11T 351~450 26.5~24.5 50~39 1.5~0.7 20.0~6.0 0.25~0.30
v 251~350 24.5~22.5 39~27 0.7~0.2 6.0~1.3 0.30~0.35
\' <250 <225 <27 <0.2 <13 >0.35
£ 3 WA SR
Table 3 Mechanical parameters of rock mass as dam foundation!'”’
TRHE 5 R A Bl =K
. HUHT N o N HAARTE R
Glizes iy $uuy E/GPa
fr c'/MPa f fr c'/MPa f
1 1.50~1.30 1.50~1.30 0.85~0.75 1.60~1.40 2.50~2.00 0.90~0.80 >20.0
11 1.30~1.10 1.30~1.10 0.75~0.65 1.40~1.20 2.00~1.50 0.80~0.70 20.0~10.0
11T 1.10~0.90 1.10~0.70 0.65~0.55 1.20~0.80 1.50~0.70 0.70~0.60 10.0~5.0
v 0.90~0.70 0.70~0.30 0.55~0.40 0.80~0.55 0.70~0.30 0.60~0.45 5.0~2.0
\ 0.70~0.40 0.30~0.05 0.40~0.30 0.55~0.40 0.30~0.05 0.45~0.35 2.0~0.2
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Table 4 Estimation values using Hoek-Brown criterion

Hoek-Brown £

e g WA AHRE

RS BQME GSIfE  \ipa o)
18- 1 K 671 77 11.07 479 L1l
118 -2 kA 657 76 10.89 47.6  1.10
©21-1 kA 443 59 6.62 427 092
21 -2 KA 644 75 1072 474  1.09
32-1 KA 564 69 9.81 457 1.02
35-1 KA 558 68 9.67 454 1.01
31-1 A 635 75 9.58 439 0.96
31-2 AT 666 77 995 444 098
38 -1 AT 652 76 9.76 442 097

38-2 AR SR 590 71 894 427 092

E: RHIRocLabfe /Pt 58, “ACE MR R Himi=30, 2FThb &4k
WHM=20, A7 PAHUR SR KPR, PR3 RHD =0,

WAL 1, 4, ¥l (E5 Hoek-Brown #EMIY
FAERT# 5, 6, ATLLEH, Hoek-Brown #HNIfl
SN PR B /S, PRI ZE(E R 0.615 1Ak SEIR)
R EHRRAERZ: S EXMR 1.70~
2.61 MPa, A% AEN 6.62~11.07 MPa.
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