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Development of similar material for porous medium solid-liquid coupling
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HAN Tao', YANG Wei-hao~°, YANG Zhi-jiang"~, DU Zi-bo", WANG Yong, XUE Sen-sen
(1. State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221008, China;
2. School of Mechanics and Civil Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221008, China)

Abstract: In order to investigate the interaction problems between the underground structure and the rich water porous rock, a kind of
material similar to the porous medium solid-liquid coupling material was developed according to similarity theory of modeling
simulation. The material was mixed and pressed from coarse sand, cement, pervious concrete intensifier and water by certain ratio.
Proportioning experiments were carried out based on the orthogonal experiment design principle. Then small model samples were
produced to obtain parameters such as the uniaxial compressive strength, the permeability coefficient, the bulk density and the elastic
modulus and Poisson's ratio. The effects of different ingredients were studied; so the proportions of ingredient were varied for the
different needs in physical simulations. The mechanical behaviours of these materials are stable, and not only meet the requirements
of large models, but also suitable for large physical experiment on structure and wall rock destruction. Therefore, the simulation
experiment material is feasible for risk assessment of underground structure in rich water conditions.
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Table 1 Parameters of virgin rock
© .
/emk)  /MPa /(KN /GPa " /% /(10°m)
23x10°~5x10¢ 10~50 245~27 2~15 0.1~03 10~30 0.25~2
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Table2 Orthogonal experiment of similar material Ly(3*)

weas M me Me <
/ (kg/m’) / (kg/m”) /10°m
1 1(8) 1(0.38) 1(310) 1(=0.30)
2 1 2(0.40) 2(350) 2(=0.60)
3 1 3(0.42) 3(390) 3(=1.18)
4 2(20) 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3(32) 1 3 2
8 3 2 1 3
9 3 3 2 1
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Table 3 Average test results

e o E" . E" " I3
W% J(Nm®) /% /MPa MPa /MPa % /(10°cmis)
I 2169 28 116 6200 0.8 6200 0.8 528
2 2205 24 175 10370 0.16 11067 0.16  L19
3 231 22 183 9300 0.18 10380 0.7 147
4 22.20 22 154 11618 0.21 11820 0.22 0.41
5 2237 24 234 11630 0.18 12540 0.8 129
6 2192 24 134 9500 024 9830 023 170
7 2255 23 178 6185 0.17 6300 0.7  1.60
8 2233 25 102 9185 027 9785 027 024
9 242 25 182 9890 022 6400 030 030
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