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Experimental study on a similar material of rock salt with interlayer
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Abstract ; The rock salt with interlayer in Jintan Salt Mine in China was regarded as the prototype in this experiment.
A similar material of rock salt with interlayer by using natural salt powder, quartz sand, rosin and alcohol based on
similarity theory was made by numerous experiments. The physical and mechanical parameters of model material basi-
cally met the similar conditions, such as bulk weight, Poisson’ s ratio, elastic modulus, compressive strength. The de-
formation characteristics and failure characteristics were similar to the natural bedded rock salt. The effect of pressure,
moisture content, the interlayer thickness and the number of interlayer for mechanical properties of the model material
was studied. The results show that the higher compaction force of the similar material is, the more stronger mechanical
strength is. The increasing of moisture content and interlayer thickness of the similar material will weaken its mechani-
cal strength. When the total thickness of interlayer is similar, then the mechanical strength of similar material with
more interlayers is slightly higher than the one with less interlayer.
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Table 1 Physical and mechanical parameters of model material and bedded salt rock in Jintan

#Fx B/ (kg » m™) AR/ GPa HEL/NEA NEE J1/MPa WEESES/(°) BRI B/ MPa
KRG I Z A 21.16 3.80 0.277 5.70 30. 43 19. 46
VTR R R R 21.16 3.80 0.277 5.70 30. 43 19. 46
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Table 2 Components of Beibei natural salt %

Y R
NaCl Na, CO,4 K, S0, Hib S
91 0.5 0.5 7.5 0.5
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Table 3 Chemical composition of quartz sand %

Sio, Fe, 0, Al, 04 Ca0+MgO

99.74 0. 025 0. 008 0.03
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Table 4 Ratio of the similar materials

TIBEA BB S: Q:R: A AR R R %
FoN 1:0:0:0 90
Je )2 0:9:1:0.2 10
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Fig. 1 Pressure testing machine
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Fig.2  Samples of similar salt rock with interlayer
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Table 5 Measured values of physico-mechanical para-

meters of uniaxial compression tests for similar material

v Fe )RR R/ SR — L e/ NES

' JE/mm  (kg-m™) H/GPa SR/ MPa
Al 10. 12 19. 767 2.410 0.231 19.02
A2 10. 09 19. 796 2.393 0.222 19.57
A3 10.20 19. 994 2.767 0.354 20.29
FHE 10,14 19. 852 2.523 0.269 19.63
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Fig. 3 Stress-strain curves of model material of salt rock
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with interlayer under uniaxial compression
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Fig. 4  Stress-strain curves of Jintan’ s salt rock with

interlayer under uniaxial compression
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Fig. 5 Uniaxial compression destruction of model material
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Table 6 Research program of model material’ s mechanical

properties influencing factors

25 531 JE#I S/ MPa FKE/ % FRIBE/mm  FEHH

B 100 ~200 0 10 1
C 120 0.16 ~1.08 10 1
D 120 0 10 ~20 1
E 120 0 5~15 1~3
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Fig. 6  Stress-strain curves of model materials
under different press power
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Table 7 Mechanical parameters of model materials

under different press power

R Gs i PR " LRI
(A .

ErRs 11/MPa 2/GPa R EE/ MPa
Bl 100 2.058 0.231 13.16
B2 120 2.523 0.186 19.12
B3 200 3.429 0.182 29.47
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Fig. 7 Stress-strain curves of model materials with
different moisture content
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Table 8 Mechanical parameters of model materials with

different moisture content

. A . LEEE i
RgwS  TKRE % . MEL/N:A
#/GPa 5 % /MPa
Cl 0.16 2.767 0.155 18.77
c2 0.62 1.319 0.364 15.70
c3 1.08 0.730 0.508 13.54
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Fig. 8 Stress-strain curves of model materials
with different interlayer thickness
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Table 9 Mechanical parameters of model materials

with different interlayer thickness

. JeJRE PR o AR
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&/ mm /GPa 8/ MPa
D1 10 2.523 0. 186 19. 12
D2 15 2.176 0.330 17. 46
D3 20 1.523 0.214 13. 64
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Fig. 9 Stress-strain curves of model materials with
different interlayer number
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Table 10 Mechanical parameters of model materials

with different interlayer number

N AR PR
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G e #/GPa » 3/ MPa
El 1 3.477 0.116 26. 13
B2 2 2.206 0. 180 19.65
E3 3 1.523 0.212 17.87
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