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Abstract: In order to get the similar material rock model with high gravity, low strength and low modulus, the
method of orthogonal experimental is used to analyze the material parameters sensitivity of rock—like sample
with iron crystal sand. The percentage of aggregate content, the weight ratio of iron powder to barite powder,
the weight ratio of iron powder plus barite powder to quartz sand with coarse particle and fine particle and
the weight ratio of cement to plaster are selected as four—factor, three—level. Nine sets of material proportion
plans are designed. Through weight, measure and uniaxial compression test, the parameters of density,
compressive strength, elastic modulus and peak strain are obtained.. The range analysis is used to analyze
the sensitivity of various factors. The results show that: the weight ratio of iron powder plus barite powder
to quartz sand with coarse particle and fine particle mainly influences density and elastic modulus; the
percentage of aggregate content mainly influences compressive sirength; the weight ratio of iron to barite
powder mainly influences peak strain; The influence of other factors is not obvious.
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Tab.1 The influence factors of similar material

gop ERRSED O BREEEAOR (BB EaOR) MO MAK KA BRR
(A)/% (B) ©) (D) 1%
70 1:1 1:0.42:0.21 1:1 17
2 80 1:2 1:0.3:0.15 2:1 17
90 1:3 1:0.2:0.1 3:1 17
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Tab.2 Orthogonal test scheme (four-factor three-level)

e EES
HES A B C D
1 Al B1 Cl D1
2 Al B2 C2 D2
3 Al B3 C3 D3
4 A2 B1 C2 D3
5 A2 B2 C3 D1
6 A2 B3 Cl1 D2
7 A3 B1 C2 D3
8 A3 B2 C3 Dl
9 A3 B3 Cl D2
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Tab.3 The experimental results of uniaxial compression
S AT s S S WAL A R
- /MPa /MPa /%107 /g * em™)
1 6.920 561.253 12.330 2.058
2 3.008 482.809 6.230 2.091
3 7.608 631.379 9.030 2.108
4 2.817 316.827 11.720 2.229
5 3912 427.980 10.410 2.123
6 4.047 587.827 15.420 2.054
7 1.764 228.899 12.270 2.359
8 2.616 594.297 8.310 2.137
9 3.053 605.152 7.480 2.141
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Fig.1 The stress—strain curve of each sample
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Tab.4 Range analysis of density in orthogonal
experimental design
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A B C D
K1 2.086 2215 2.084 2.106
K2 2.135 2.117 2.226 2.095
K3 2212 2.084 2.123 2.232
2 R 0.126 0.131 0.142 0.137
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Fig.2 The trend diagram about influence of various
factors on density
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Tab.5 Range analysis of compressive strength in
orthogonal experimental design

AL
L
A B C D
K1 5.845 3.834 4763 4.483
K2 3.592 3.179 2.530 3.369
K3 2.478 4.903 4712 4.063

W2 R 3.367 1.724 2.233 1.114
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Fig.3 The trend diagram about influence of various
factors on uniaxial compressive strength
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Tab.6 Range analysis of elastic modulus in orthogonal
experimental design

MR 2
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A B C D
K1 558.480  368.993 584.744  527.843
K2 444211  501.695 342.845 558.596
K3 476.116  608.119  551.219  392.368
h# R 114269 239.126 241.899  166.228
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Fig.4 The trend diagram about influence of various
factors on elastic modulus
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Tab.7 Range analysis of peak strain in orthogonal A3 0 E A1) AT DA 2 A A i A (B R AR
experimental design
PALIESE S .
Ik PR BETH
A B C D
K1 9.197 12.107 11.743 10.350 [TJFUMAGALLIE.Statical and Geomechanical Model[M].New
K2 12.517 8.317 10.073 9.710 York: Springer, Wien, 1973.
K3 9353 10.643 9.250 11.007 [2]IKIM S H, BURD H J.Model testing of closely spaced tunnels
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1l :E’% 44-49.
L R 14K, BRI, BUIREE, % 2 DU STE
= 11+ " TN e S
X SRR JBE A ST (7). MR, 2008(6):
2 0} 98-101.
gi ol [5] EHESE, FEmAL, TR . PAEUOAUA R 20 i
ST [1]. BREHoR 5 TR, 2014(34): 283-288.
8 e w0 0% 1 12 13 04200 01510201 1 21 3 [6] 577°F, A=, BA NIOS BLELH AL K H A e 5t

P15 % DR 238 R R A 1) s i e 34 €]
Fig.5 The trend diagram about influence of various
factors on peak strain
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