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similar materials
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Datong 037003, China;3. Shanxi Provincial Technical Innovation Center for Comprehensive Monitoring
and Emergency Disaster Mitigation in Mining Areas, Datong 037003, China)
Abstract: To supplement perfect the existing mix proportion of river sand-lime-gypsum similar material ratio
system, 81 groups of full factor proportion tests were carried out to test the uniaxial compressive strength of
similar material samples by setting two factors of sand-binder mass ratio (1 : 1-9 : 1) and lime-gypsum mass ratio
(1 :1-9 :1). The results show that the gypsum content is the dominant factor affecting the compressive strength of
the sample. Increasing the gypsum content from 10% to 90% yielded up to an 8.23 times of strength increase.
Conversely, the aggregate content is negatively correlated with the compressive strength of the sample. When the
aggregate content is increased from 2 parts to 9 parts, the strength is reduced by 80.66%. On this basis, the mix
proportion database of river sand-lime-gypsum similar materials in the strength range of 0.031-0.543 MPa was
established, and the optimization principle of “lithology interval and interval selection path” is put forward. The
engineering application shows that the selected ratio can better simulate the mechanical behavior of the actual rock
strata, offering robust data support and theoretical guidance for the selection of similar simulation test materials.
Keywords: similar material ratio; full factor ratio; sand-binder mass ratio; lime-gypsum mass ratio; uniaxial

compressive strength; similar simulation test
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Fig.1 Particle size distribution of cementitious material
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Fig.3 Morphology of similar material samples before and

after loading under uniaxial compression test
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Fig.4 Stress-strain of selected similar material specimens
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Tab.2 Uniaxial compressive strength test results of similar material samples
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9:1 8:2 7:3 6:4 5:5 4:6 3:7 2:8 1:9
1 1:1 0.047 0.049 0.195 0.199 0.114 0.147 0.251 0.167 0.319
2 2:1 0.066 0.114 0.122 0.135 0.210 0.261 0.324 0.391 0.543
3 3:1 0.065 0.104 0.116 0.126 0.190 0.255 0.317 0.385 0.526
4 4:1 0.056 0.092 0.108 0.110 0.172 0.221 0.280 0.376 0.457
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Fig.5 Effect of aggregate fraction on uniaxial compressive strength of similar material samples
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Tab.3 R’ of the relationship between aggregate fraction
and uniaxial compressive strength

IR R R R e
9:1 0.990 5 0.983 4 2.41x10°°
8:2 0.9919 0.985 8 1.07x107°
7:3 0.993 1 0.987 9 1.07x107°
6:4 0.991 7 0.985 4 1.53x10°7
5:5 0.993 3 0.988 3 4.29x107
4:6 0.9959 0.992 8 4.70x107
3:7 0.996 0 0.993 1 7.08%107°
2:8 0.993 8 0.989 1 1.38x107
1:9 0.996 0 0.993 0 1.84x10™*
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Fig.6 Effect of lime-to-gypsum ratio on uniaxial compressive strength of similar material samples
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Fig.7 Compressive strength under different cementitious systems
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Tab.6 Main mechanical parameters of coal rock
prototype and model
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