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Proportion test and sensitivity analysis of materials similar to rockburst

LIN Lihua
(Fujian Communications Planning & Design Institute Co., Ltd., Fuzhou 350004, China)

Abstract; Rockburst in deep tunnels has become an important source of danger that affects the safety of engi-
neering construction. Indoor simulation experiments are one of the important means to study deep rockburst
problems. In order to study the model with high rockburst tendency, quartz sand, cement, gypsum and other
materials were used for configuration, and an orthogonal test plan was designed, and a mechanical test was
carried out. According to the rock burst tendency index and brittleness index, a finite element simulation was
carried out by using the test piece parameters to verify the laboratory test. Results show that test piece No.2
with a ratio of 55% quartz sand, a gypsum-cement ratio of 2.5 : 1, 4% rosin and a water content of 23.3% has
stronger brittleness than the other two groups of specimens, and test piece No.16 with the ratio of quartz sand
is 70%, 1.5 : 1 gypsum-cement ratio, 3.5% rosin, 20.6% water content has a stronger rockburst tendency.
Taking the test piece No.2 as an example, the numerical simulation is carried out. The data of the two are well
fitted, and the simulated phenomenon is consistent with the experimental phenomenon, which can provide a
reference for the rockburst laboratory test and simulation.
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Fig.1 Stress-strain curve diagram ( test piece 15#)
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Tab.1 Orthogonal experiment design scheme
RS A% B C/% D/%

1 1(55) 1(3.0:1) 1(3.53) 1(25.0)
2 1 2(2.5:1) 2(3.85) 2(23.3)
3 1 3(2.0:1) 3(4.17) 3(20.6)
4 1 4(1.5:1) 4(4.50) 4(17.9)
5 2(60) 1 2 3

6 2 2 1 4

7 2 3 4 1

8 2 4 3 2

9 3(65) 1 3 4
10 3 2 4 3
11 3 3 1 2
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Tab.2 Test results of model materials with

different ratios
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Fig.2 Sensitivity analysis of compressive strength
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w5 JE/MPa  JE/MPa  Pidilt E/GPa i Tab.3 Range analysis of compressive strength

1 6.8 0.47 14.47 1.98 2.12 IKSELHEL A/ % B C/% D/ %

2 7.5 0.89 8.20 1.80  2.56 | 6.50 160 s 76 397

3 4.6 1.05 4.38 1.96  1.60

4 7.1 1.27 5.59 3.04 122 2 3.52 382 333 3.65

5 3.8 0.82 4.63 1.80  0.80 3 3.02 4.02 4.20 4.59

6 7.2 1.56 4.62 3.90 2.23 4 5.96 4.51 3.65 6.75

7 1.2 0.29 4.14 0.57  0.88 b 31 180 041 57

8 1.9 0.45 422 0.67  0.75

9 4.6 1.20 3.83 1.48  3.57
10 3.1 0.62 5.00 178 0.59 3.1.2 i B BUR AT
11 2.2 0.59 3.73 0.97  1.24 P 1] 3 TN, P o B A RE A 9 i Y 4
12 2.2 0.56 3.93 135 110 KIS, Bl & KRN 3 Rk, e Eh
13 3.2 1.32 2.42 540  1.20 65%IF | Prhrss B ik B a5/, 245 N 70% 58
14 5.7 0.54 10.56 1.14 1.78 MR K FEIFR RIS A IR R 3 FrR 6 B E)
15 8.1 1.82 4.45 3271 343 TRLIC B T, R (B A AE B S 7, A AA T
16 6.9 1.42 4.84 355  1.57
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Fig:3 Sensitivity analysis of tensile strength Fig.4 Sensitivity analysis of the ratio between
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Tab.4 Range analysis of tensile strength
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Tab.5 Range analysis of the ratios between

compressive strength and tensile strength

KFPHE A/ % B C/% D/ %

1 8.16 6.34 6.96 8.27

2 4.40 7.09 5.30 4.64

3 4.12 4.17 5.75 4.71

4 5.57 4.64 4.29 4.62

e 4.04 2.92 2.67 3.65
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Fig.5 Sensitivity analysis of elastic modulus
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Tab.6 Range analysis of elastic modulus

KFHE A% B C/% D/ %
1 1.95 1.74 1.40 3.34

2 2.42 2.16 1.69 2.15

3 2.45 2.06 1.31 2.70

4 1.01 2.21 2.27 2.92
W2 1.95 0.72 1.39 1.91
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Fig.6 Sensitivity analysis of rock burst tendency index
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Tab.7 Range analysis of rock burst tendency index

KB A% B C/ % D/ %
1 1.88 1.17 1.63 2.50

2 1.92 1.79 1.79 1.66

3 2.26 1.97 1.93 0.97

4 1.47 1.44 1.64 2.61
W2 1.33 0.26 1.28 1.18
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Tab.8 Variance analysis of each factor
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Fig.7 Fitting of test data and numerical simulation
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Fig.8 Numerical simulation ( specimen 2#)
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