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Fig. 1 The overall scheme of similar material ratio test
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1 The mass ratio of components in

similar material ratio test

Frs YRS KL AR/ mm m (TR S AR 2 m (8P / % m (N ) m (8 / % KA B 4 L
1 1.25 5 3 1:5
2 1. 50 10 5 1:10
3 2.00 15 10 1:15
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Table 2 The grouping of components ratio in orthogonal test
AP RIAE 1. 25 mm SRR 1. 50 mm SRR 2. 00 mm
Zi;; m(EEAH) = mEHL) = KR m(ESAED 2 w0t 0 KB mESAOE 0 m(BREt) 0 KB
m () /% m() /% Rl mE) /% m(E) /% Bt m@)/% m(E) /% ikt
1 5 3 1:5 10 10 1:5 15 5 1:5
2 10 5 1:10 15 3 1:10 5 10 1:10
3 15 10 1:15 5 5 1:15 10 3 1:15
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Fig. 2 The specimen of similar material
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Fig. 3 The loading diagram of Brazil splitting test
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Table 3 The results of the first stage similar material ratio test

RS KiFE 1. 25 mm

K
) = m(EHARD © m(BEL) BT E TR R/ LB/
Y TR i
m() /% m(W) /% 5k i /MPa i i/ MPa (kg +m™®) %
1 1:5 5 3 5.73 0.56 1852.1 31. 31
2 1:10 10 5 1.65 0.15 1741.3 38.92
3 1:15 15 10 0.25 0.04 1580.9 40.79
KT RS KL 1. 50 mm
. (EAARD ¢ (gt : He A I/ LB
R pa— m (T A1 8y m (i HEN BT LB I Lpi/
m) /% m(#) /%% 2 1% /MPa 8 1% / MPa (kg » m™ %) %
1 1:5 10 10 4.39 0.38 1788.5 37. 87
2 1:10 15 3 1.51 0. 20 1817.0 32.50
3 1:15 5 5 0.50 0.09 1661.3 33.45
K RS RiFE 2. 00 mm
. B m(FEHAR) © m(BEH+) HUNTE LR IET e R/ L/
i KA I L -
m(i) /% m () /% & /MPa i/ MPa (kg + m™*) %
1 1:5 15 5 4.02 0.35 1 865.9 36. 39
2 1:10 5 10 1.60 0.15 1675. 4 45.73
3 1:15 10 3 0. 80 0.13 1897.6 35. 54
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Table 4 The range analysis of uniaxial compressive

strength of similar materials

R6 HEHMBBERESN

Table 6 The density range analysis of similar materials
B/ (kg e m ?)
KPR ik YR m(E AR+ m(EHE 1D
K fe i & b m(fik) m(Hh)
1 1724.75 1 835.49 1729.58 1 855.57
2 1 755.59 1 744.53 1.809.11 1 756.17
3 1812.98 1713.29 1 754.62 1 681.57
R 88.23 122. 20 79.53 174.00
x®T7 HBEMBILERRESR
Table 7 The porosity range analysis of similar materials
fLBR 2/ %
KFEC @ KRB m@ESARD © m(BHE L
kit o m(fr) m(fr)
1 37.01 35.19 36. 83 33.12
2 34.61 39.05 37. 44 36. 25
3 39. 22 36.59 36. 56 41.46
R 4.61 3. 86 0. 88 8.34

B 5/ MPa

KR mw WAy m(EMAR) 2 m(giEt) :
R JoT i L m(EP) m(f)
1 2.54 4.71 2.61 2.68
2 2.13 1.59 2.28 2.06
3 2.14 0.52 1.93 2.08
R 0.41 4.19 0. 68 0.62
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Table 5 The range analysis of uniaxial tensile

strength of similar materials

FENBT R IR B/ MPa
KEE mw V3 m(EGHAR) + m(EHE L)
R JT i H m(#P) m(f)
1 0. 25 0.43 0.27 0. 30
2 0.22 0.17 0.22 0. 20
3 0.21 0.09 0. 20 0.19
R 0. 04 0. 34 0.07 0.11
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Table 8 The grouping of components ratio in the second

stage similar material ratio test

ik m(EaAak) + m(EiHEL) VR

TS

A%/ mm m () / % m) /% J i L
1 2.00 15 6 1:8
2 2.00 15 8 1:8
3 2.00 15 10 1:8
4 2.00 20 6 1:8
5 2.00 20 8 1:8
6 2.00 20 10 1:8
7 2.00 25 6 1:8
8 2.00 25 8 1:8
9 2.00 25 10 1:8
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Table 10 The comparison of key physical and

mechanical parameters of the similar materials
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Table 9 The results of the second stage

similar material ratio test

L REUE I/ L fLBRER/
7 i 1 / MPa (kg »+ m™%) 38 & /MPa %

1 2.07 1915.41 0.19 38. 40
2 2.12 1875.95 0.22 38.52
3 2.20 1 844.91 0.19 39. 33
4 2. 10 1 939.45 0.22 39. 89
5 2.14 1 908. 28 0. 26 39. 85
6 2.25 1.894.17 0.21 40. 20
7 2.25 1943.15 0.20 40. 25
8 2.15 1938.78 0.21 41. 45
9 2.11 1.920.22 0.19 41. 83
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Experiment Study on Similar Material Ratio for a Soft Sandstone-type Uranium Deposit

SONG Lixia, ZHANG Dequan, LI Qin, ZHANG Yuhui, QIN Xvzhong, XIE Guosen
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: Aiming at the problems of poor roadway stability and difficulty in forming in the convention-
al mining process of soft sandstone-type uranium deposit, the similar simulation test were carried out.
The fine sand, the barite powder, the swelling soil and the 425 normal portland cement were selected
as the raw materials. The similar material tests with different material ratios were carried out by the
orthogonal experiment. Finally, the similar materials close to the physical and mechanical parameters
of the ore rock were obtained. The similar material ratio is as follows: the mass ratio of lime to sand
is 1 ¢ 8, the m(barite powder) : m(sand) is 20% , the m(bentonite) *: m(sand) is 8% , and the particle
size of fine sand is less than 2. 00 mm. The key factors of similar materials such as the density, the
compressive strength and the tensile strength are close to the ore rock. The error rates are controlled
within 7%. The results of the similar material ratio can meet the requirements of the similar simula-
tion test. The soft sandstone similar material obtained in this test can provide basic material for simi-
lar simulation test of the roadway excavation and support.

Key words: soft sandstone-type uranium deposit; orthogonal test; the similar material ratio
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