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Experimental study of rock salt dissolving characteristics under triaxial stress
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Abstract: Through a lot of tests under triaxial stress, rock salt dissolving characteristics have been studied. The results show that the
influence of triaxial stress on rock salt dissolving velocity can not be ignored; the relationships between macro dissolving velocity
(can be equal to dissolved mass in tests) and confining pressure, plastic volumetric strain and dissolving time, can be used to
quantitatively describe the variation of rock salt dissolving velocity under the effect of triaxial stress according to the test data; the
numerical expressions between macro dissolving velocity and confining pressure, plastic volumetric strain and dissolving time, are
obtained; at the same dissolving time and plastic volumetric strain condition, under the different confining pressures, the obvious
difference between the shape of rock salt sample before and after dissolved exists; dissolved mass with stress effect changes greatly,
and with increased confining pressure, dissolved mass with stress effect on the variation for the shape decreases; the obtained
mechanism of rock salt dissolving characteristics under triaxial stress is that the direct relationship between rock salt dissolving
velocity under triaxial stress and development of surface cracks under different confining pressures is obtained. The achieved results
can provide a foundation for the further analyses of coupled stress-dissolving mechanism of rock salt.
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Table 1 Data of rock salt dissolving tests without stress

I 7 W ARAE DL R AN [ i ek T (43 b o 2 G 2R I I
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\ N o N 100 0.607 0.0233
AR T SRR SO R AR A e
[ A i AR A (D) A k. & 2 Z-1 743x350 300 2.131 0.0819
H AR DL R 46 01 NV AR R E . 600 5.025 0.1932
. A (2N 900 8.362 0.3215
IRPEAR AR BT H B A KON 100 0,660 0,023 4
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P _
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. N N 100 0.626 0.0233
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Lo 4 o 0 R I A T S A AR (6 2 T, 23 gasaeo 300 2198 0.0820
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Table 2 Data of rock salt dissolving characteristics tests under triaxial stress
- K 155 J)/MPa AR/ % B PEAR N AR T R g
i
it s [ = ) bZE! /% 100 s 200 s 300 s 600 s 900 s
A0 2.063 4.558 7.24 17.075 28411
Al 16.53 0 1 -1.39 -1.84 2.284 4.792 7.605 17.567 30.536
A2 17.48 0 1.32 -2.08 -2.89 2.295 4.844 7.713 18.403 30.905
A3 18.35 0 1.73 -3.16 -4.65 2.427 5.222 8.285 19.617 33214
A4 20.16 0 1.94 -3.62 -5.36 2.781 5.707 9313 21.802 36.532
A5 22.04 0 2.02 -3.91 -5.86 3.316 6.413 11.224 26375 42.107
A6 2297 0 2.26 -4.17 -6.15 3.422 7.529 11.509 27.836 48391
A7 23.24 0 2.5 -48 -7.19 4202 8.804 14.018 33.72 55.463
A8 22.16 0 2.74 -5.75 -8.92 6.902 15317 24312 57.103 95.707
A9 21.56 0 3.06 -6.38 -9.85 7.871 15.812 24.901 58.968 102.424
Al0 20.8 0 3.24 -7.32 -11.52 8.023 16.205 27.654 63.201 108.104
Bl1 17.93 2 1.00 -0.98 -1.03 2.224 4.705 7.581 17.713 30.606
B12 20.07 2 222 -2.48 -291 2.262 4.767 7.637 17.791 30.712
B13 24.18 2 2.84 -3.86 -5.09 2.303 4.947 7.814 18.833 32.849
Bl4 26.75 2 3.62 -491 -6.44 2.533 5.432 8.576 20407 35.404
BI5 29.38 2 4.04 -5.56 -7.34 2.807 5.822 9.201 21.776 36913
B16 30.64 2 4.57 -6.32 -8.31 3.457 7.489 12.413 28.508 47202
B17 2835 2 5.28 -7.30 -9.53 5.122 11.532 19.706 46.051 76.95
c18 27.46 5 2.06 -143 -0.95 2.144 4.760 7.547 17.952 30407
C19 33.65 5 4.12 -3.68 -3.49 2.183 4787 7.649 18.088 30512
C20 37.82 5 6.08 -5.74 -5.73 2.203 4.834 7.725 18.291 30.635
c21 38.97 5 7.11 -7.08 -7.23 2.226 4.896 7.835 18.657 32252
c22 4391 5 8.03 -8.13 -8.61 2.502 5.344 8.561 20.093 35.405
D23 32.63 15 2.54 -1.99 -1.68 2.071 4.602 7.421 17.571 29.474
D24 37.12 15 3.97 -3.34 -3.36 2.117 4.642 7.447 17.665 29.662
D25 42.63 15 6.13 -5.02 -4.18 2.141 4.692 7.483 17.782 29.958
D26 53.12 15 8.25 -6.17 -4.92 2.200 4.759 7.584 17.891 30481
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plastic volumetric strains
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