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Proportioning test and characteristic analysis of
similar materials for limestone with different burial depths

ZANG Wanjun'*, CHANG Yinhui"’

(1. Key Laboratory of Underground Engineering of Fujian Province, Fuzhou 350118, China;
2. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In order to obtain the similarity model of limestone with rock burst tendency under different burial
depths, the principle of rock burst energy was introduced to establish the similarity criterion of rock burst, and
the relevant parameters of the original rock target corresponding to the similarity model were calculated by re-
ferring to the relevant parameters of the original rock and the similarity criterion of rock burst. The rock burst
tendency index, elastic energy and dissipation energy were introduced. The quartz powder content, barite pow-
der content, gypsum cement mass ratio and water content were taken as the influencing factors. The orthogonal
test scheme of 4 factors and 5 levels was used to carry out the uniaxial compression test to obtain the parame-
ters. Sensitivity analysis and multiple linear regression analysis were carried out on the test results. The param-
eters of limestone similarity model under different buried depths were brought into the linear regression equa-
tion, and the material ratio was optimized considering the sensitivity analysis results. The optimized ratio and
physical parameters of limestone similarity model under different buried depths were obtained, which can pro-
vide reference for indoor research of limestone.

Keywords: rock burst tendency; similar materials; principle of rock burst energy; similarity theory
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Fig.1 Rock burst propensity index
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Tab.1 Mechanical parameters of similar models

FENZS$L PPEREEL/GPa JARAEL  PURSREE/MPa REELARE/MI BEEEE/MI ASBRMUMME
400 m 14.83 0.22 77.07 45.97 80.02 1.74
400 m AH{BIEETRY 10.42 0.22 54.27 32.37 56.35 1.74
500 m 15.21 0.21 76.74 55.03 90.81 1.82
500 m AH R 10.71 0.21 54.04 38.75 63.95 1.82
600 m 16.34 0.22 80.69 44.90 85.76 1.91
600 m AH U7 11.50 0.22 56.82 31.61 60.39 1.91
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Tab.3 Test results of similar model materials

H5 PUERIR L/ MPa SRPERTEE/ GPa RN TR A R SRPERE/ MY FEHLAE/MJ

1 30.16 9.50 0.252 2.453 35.23 14.36
2 27.81 4.30 0.183 2.531 28.47 11.24
3 27.00 8.30 0.224 1.830 22.78 12.45
4 57.00 4.92 0.202 3.564 65.32 18.32
5 34.43 5.23 0.217 1.350 43.18 31.98
6 26.00 6.50 0.124 2.841 26.45 9.31
7 17.31 3.23 0.154 0.980 23.45 23.92
8 33.47 10.56 0.243 3.135 41.56 13.25
9 23.65 3.56 0.121 0.563 25.45 45.20
10 23.99 2.30 0.187 0.823 24.23 29.44
11 18.78 4.20 0.156 1.210 18.23 15.07
12 45.38 7.56 0.212 1.740 58.32 33.52
13 55.50 7.30 0.154 1.437 60.34 41.99
14 33.00 4.90 0.114 2.961 39.23 13.25
15 48.89 8.45 0.182 3.281 62.45 19.03
16 58.82 12.18 0.263 3.843 71.23 18.55
17 30.47 10.18 0.238 2.471 38.76 15.69
18 22.52 4.26 0.143 1.132 20.45 18.09
19 35.43 5.10 0.132 1.580 42.56 26.93
20 16.89 2.87 0.112 0.383 20.45 53.81
21 20.15 4.40 0.154 1.754 16.35 9.34
22 25.99 3.20 0.115 2.310 27.34 11.83
23 14.48 2.01 0.127 0.521 14.32 27.53
24 22.95 4.82 0.230 0.732 23.41 32.07
25 39.89 5.87 0.143 2.414 48.32 20.04
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Fig.2 Uniaxial compression (25#)
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Fig.4 Influence of various factors on test parameters
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Fig.5 Comparison of fitting values and test values
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Tab.5 Parameters and ratio of specimen after secondary optimization

i AR R FAPERL R/ GPa THPA L PLESRE/ MPa FERLHE/MI HiPERE/ M) S HRRANT v 1

1 9.62 0.21 48.23 30.14 53.52 1.76

2 9.87 0.20 49.42 35.66 59.44 1.66

3 12.58 0.22 53.08 28.69 58.16 2.02
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