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An evaluation method of squeezing degree based on potential
squeezing ratio

ZHANG Chuanging ZHOU Hui ZHU Yong YANG Fanjie
(State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China)

Abstract The squeezing deformation of soft rock is a problem in construction of the deep buried or high stress
underground caverns in soft rock. The scientific evaluation of the squeezing degree is very important to the
stability control of surrounding rock but the existing methods of stress and deformation evaluation neglect the
difference of rock deformability. After the basic concepts of the squeeze and its geological conditions were made
clear the test data of some types of rock was analyzed which revealed the huge differences in the rock
deformability. The potential squeezing ratio index based on the above understanding was put forward in the paper
which was confirmed to be good to describe the individual differences. The definitions and criteria of the existing
evaluation methods were summarized and analyzed. The obvious deviation of evaluation results based on the
widely recognized Hoek’s method was due to the ignoring of rock’s individual differences. The Hoek’s method
was thus modified based on the potential squeezing ratio and the evaluation method of squeezing degree based on
the potential squeezing ratio was suggested.
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Table 1 Summary of the uniaxial compression test data of
different types of rocks

o./MPa &/% E{/GPa

<

12 2251 120 1.88 1.65
w3l 7.92 138 057 1.89
3 11.88 1.30 091 178
[ 39.22 022 17.83 0.30
(4 36.20 025 14.48 0.34
[ 5450 021 2595 0.29
[l 5171 041 1261 056
17081 41.03 040 1026 0.55
1#e 40.89 092 444 126
[l 51.76 045 1150 0.62
2* 0l 25.01 050 5.00 0.68
uel 4520 088 514 1.20
uel 3310 026 1273 0.35
[11] uel 20.20 023 878 0.32
Kip 1871 4230 125 338 171
Kip 27 3100 131 237 179
Kaj* 147 3245 1.03 315 1.41
Kaj* 207 1550 1.03 150 1.41
Jat* 1M1 5400 167 323 229
Jat* 21023 072 142 099
Jat? 141 4250 125 340 171
Jat? 211 732 118 062 1.62
f 1M 4500 209 215 2.86
f 2W1 2518 155 162 212
Bzt 11 32.00 131 244 179
Bzt 21 839 138 061 1.89
34 wel 56.00 053 1057 0.73
1301 ol 28.40 010 2840 0.14
20 1500 020 750 0.27
20 20.00 067 299 092
(201 750 070 1.07 0.96
&
o = 30 MPa
1 o:=25 35MPa
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Fig.1 Relationship between secant modulus and uniaxial
compression strength
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Fig.2 Relationship between peak strain and uniaxial
compression strength
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Table 2 Summary of indexes for evaluating the squeezing degree of rock mass
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Table 3 Calculated deformation of mudstone in Neimeng

Pojianghaizi mine

oeml 01
4=1.00 2=0.80 4=0.60 21=0.40 2=0.20
0 0.98 0.88 0.82 0.78 0.80
.5
0.98 0.78 0.78 0.84 1.08
1.72 1.60 154 160 1.66
0.4
1.72 1.18 110 122 1.46
03 3.80 3.60 3.60 3.80 3.20
l 3.80 2.40 184 220 1.90
02 13.60 11.80 12.00 12.00 8.00
. 13.60 8.60 6.00 5.60 3.60
42.00 32.60 31.80 26.80 18.40
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Fig.3 Calculated deformation of tunnel buried in some types
of rocks
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2 £=02(0wm /) Table 5 Test data of expansion rate of chlorite schist
& 20p
g; 1%
S 15f 1% IkPa
10
5L L 0.034  0.193 0.062 11.078
N CSS— ! 0.154  0.101 0.120 19.436
0.0 0.2 0.4 0.6 0.8
0.043  0.057 0.123 15.538
Oeml 01
0.077  0.117 0.102 15.351
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Table 4 Values of stress evaluation index based on potential
squeezing ratio
4 %
1.00 1.0
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