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Fig.1  Columnar Jointed Basaltic Mass at Baihetan
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Table 1 Strength parameters of columnar jointed basalt estimated by GSI at Baihetan hydropower station
BWIP
Oy 135.21 76.18 114
mi 22 22 22
D 0 1.0 0 1.0
GSI 60 70 60 70 40 50 40 50
mb 5.2723 7.5354 1.2635 2.5810 2.5810 3.6889 0.30280 0.6185 4.91~6.77
S 0.0117 0.0357 0.0013 0.0067 0.0013 0.0039 0.0005 0.0002 0.0094 ~ 0.026
a 0.5028 0.5014 0.5028 0.5014 0.5114 0.5057 0.51137 0.5057
O3max MPa 1.55 1.57 1.48 1.52 1.46 1.48 1.37 1.40
¢’ MPa 1.75 2.76 0.90 1.54 0.73 0.92 0.35 0.48 1.2~3.5
¢ ° 62.44 63.58 53.4 57.66 54.83 57.33 37.53 43.82 44 ~ 46
o, MPa -0.30 -0.64 -0.14 -0.35 -0.04 -0.08 -0.01 -0.03 -0.29~ -1.3
o, MPa 14.47 25.42 4.73 11.02 2.52 4.59 0.46 1.13 14.50 ~ 56.40
O MPa 42.36 52.58 20.31 29.88 15.79 19.45 5.25 7.81 10~90




334 ok oh ¥ F Ik 2009

— Hoek-Brown
Mohr-Coulomb
Hoek-Brown
@ 2 1l
GSI 4.3%
0.25 ~1.26MPa v IIT,
I GSI
53.4 ~ 57.66° 0.90 ~1.54 MPa I,
GSI
2
Table 2  Shear test results of rock mass
f C MPa
I 1 60.94 1.50
53.47 ~59.09 0.45~1.01
I 3 55.60 0.90
45.00 ~ 52.64 0.40~1.43
I, 4 48.49 0.69
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STRENGTH ESTIMATION OF COLUMNAR JOINTED BASALTIC
MASS BASED ON GEOLOGICAL STRENGTH INDEX

ZHENG Wen-tang' > WANG Hua-an' GE Jun-hui'

1. Guangdong Electric Power Design Institute  Guangzhou 510663  Guangdong  China
2. School of Civil Engineering  Tsinghua University — Beijing 100084  China

Abstract The strength parameters of jointed rock mass are important to rock engineering design. The
columnar jointed basaltic mass is special with columnar mosaic structure and the similar engineering case
lacks. The strength of columnar jointed basaltic mass currently becomes an advanced research hotspot in
hydropower project. This paper reviews domestic and international researches on strength of columnar
jointed basaltic mass. Taking the columnar jointed basaltic at Baihetan Hydropower Station as an
example the GSI and Hoek-Brown Criterion are applied to estimate strength parameters of columnar
mosaic blocky and cataclastic basaltic masses under different blasting damages. The result is proved by in
situ tests at Baihetan Hydropower Station. It is concluded that the GSI-based Hoek-Brown Criterion can
better reflect real strength parameters of columnar jointed basaltic masses.

Key words columnar joint rock mass strength geological strength index method Hoek-Brown strength

rule



