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Shear Characteristics and Classification of Surrounding
Rock of Tunnel through Rock Pile

CHEN Zhi-min', ZHANG Geng-wang'>" , LI Ning’
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[ Abstract] In order to solve the problem of inaccurate classification of surrounding rock of tunnel through rock pile, direct shear test
of similar materials was used to analyze the direct shear characteristics of rock pile, and two factors of water content and soil content
were used to the entropy weight extension matter element method, and the classification was studied in combination with geological in-
dexes. The results show that with the increase of water content and soil content, the shear strength of rock pile first increases and then
decreases, and finally becomes stable. Too high or too low water content and soil will “weaken” the shear strength of rock pile. Ac-
cording to the characteristics of rock pile, the rock uniaxial saturated compressive strength, joint crack density, rock integrity coeffi-
cient, water content and soil content were selected as classification indexes. Combined with the entropy weight extension matter element
method, the selected indexes were combined with the entropy weight extension matter element method, and the classification results
were verified in engineering examples. The accuracy of the classification results is better than that of the original method, which proves
that the surrounding rock classification method proposed is reasonable and feasible. The research results can provide guidance for the
grading of rock pile tunnel, and provide basis for construction design and support method.

[ Keywords | tunnel engineering; classification of surrounding rock mass; extension matter-element theory; direct shear test; stabili-

ty of surrounding rock; rock pile
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Fig. 1 Relationship between water content and

shear strength
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Fig. 4  Surrounding rock classification index system
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Table 3 Tunnel surrounding rock classification
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HFR Ul w2 U3 U4 U5
I 150~120 0~0.5 1.00~0.75 6.0~8.5 7-~4
I 120~90 0.5~3.0 0.55~0.75 9.0~8.5 7~11
Il 90~60 3.0~80 0.55~0.35 9.0~10.0 11~15
NV  60~30 8.0~15.0 0.35~0.15 10.0~11.0 15~20

V  30~10 15.0~25.0 0.15~0 11.0~30.0 20~50
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Table 4 Tunnel surrounding rock classification ( dimensionless)
R Ul u2 U3 U4 Us
I 0.79 ~1.00 1.00 ~0.96 1.00 ~0.75 1.00 ~0.90 0.92 ~1.00
I 0.57~0.79 0.96 ~0.88 0.55~0.75 0.90 ~0.87 0.92 ~0.83
ii| 0.36 ~0.57 0.88 ~0.68 0.55~0.35 0.87 ~0.83 0.83~0.74
v 0.14 ~0.36 0.68 ~0.40 0.35~0.15 0.83~0.79 0.74 ~0.64
\% 0~0.14 0.40 ~0 0.15~0 0.79 ~0 0.64 ~0

TE:U1,U2 U3, U4 \Us g2 Bl A T84T , ol 4.

¥ 5 M HE - www. stae. com. cn



2024 ,24(20)

MRAER, 45 . W6 1H o s R R LA B DI e e 8645

2R
"N, €, (0.79,1)7
c, (0.96,1)
R, = c, (0.75,1) (13)
c, (0.90,1)
C, (0.92,1)

B A T 45 B 40 A B 0
Bl 3 3 T B

N, €, (0,1)
c, (0,1)
R, = c, (0,1) (14)
c, (0,1)
C, (0,1)

3.3 FIEMEEYITEREHE
A BEEL A TS R — 2, Rt s B —
Bt DK1036 +777 ~ DK1038 + 010 #4712 3i 0, i
W br L SE B N3 5 BT o R g bRl
HPEAT IR AL AL B, anEk 6 PR,
*5 HEHIEHRETAE

Table 5 Measured value of grading index
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Table 6 Measured value of grading index
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Table 7 The correlation coefficient of classification
index about surrounding rock grade

HE9 Ul 02 U3 U4 Us
I -0.581 -0.474 -0.533  -0.300 -0.411
Il -0.420 -0.412  -0.364 -0.205 -0.265
i} -0.081  -0.167 0 -0.125  -0.199
I\% 0.133 0.286 0 0.029 0.064
\% -0.366 -0.333  -0.364 -0.167 -0.261
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Table 8 Index weight
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Table 9 Results of surrounding rock quality classification
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F10 DHERILE
Table 10 Comparison of grading results
L] BQ 44 Q¥ I 5 b B 4 YT RER
DK1036 +777 ~ DK1038 +010 v Y Vv \Y
DK1038 +010 ~ DK1038 +390 v v Y v
DK1038 +390 ~ DK1038 +955 v v v v
DK1038 +955 ~ DK1039 +475 v v \Y v
DK1039 +475 ~ DK1040 +075 v v v v
DK1040 +075 ~ DK1040 +275 v v v v
DK1040 +275 ~ DK1040 +475 v \Y \Y v
DK1040 +475 ~ DK1040 + 575 AY \Y \Y v
DK1040 +575 ~ DK1041 +595 \ \ \ \
DK1041 +595 ~ DK1041 + 665 v \Y \Y v
(RDI)[J]. International Journal of Rock Mechanics & Mining Sci-
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