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Abstract: The factors such as rainfall evaporation and groundwater fluctuation in Sichuan Province of China seriously affect
the stability of slope engineering in the area. The deterioration laws of physical and mechanical parameters of saturated
sandstone after different drying-wetting cycles (0, 5, 10 and 20 times) in brine (5%NaCl) solution are analyzed by conducting
the triaxial compression tests. The damage mechanisms of the brine and drying-wetting cycles on saturated sandstone are
revealed. The results show that the sandstone mass increases first and then decreases, while the permeability decreases first and
then increases with the increase of the number of drying-wetting cycles. The threshold value for the mass change rate and
permeability is 5 drying-wetting cycles. The peak strength, internal friction angle, cohesion and elastic modulus of the samples
after drying-wetting cycles are all smaller than those of the dry sandstone. The peak strength and cohesion of the samples
decrease gradually, while the internal friction angle decreases first and then increases with the increase of the cycles. The elastic
modulus of the samples shows different trends with the increase of the confining pressure. The drying-wetting cycles have no
significant effects on the failure mode of the sandstone, that is, the samples under uniaxial and triaxial compressions exhibit
axial splitting and shear failure respectively. In the process of drying-wetting cycles, the mineral particles in the sandstone are

gradually lost, resulting in the increase of the internal pores, which is the fundamental cause of inducing rock damage.
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Fig. 1 Relationship between mass change rate of dry sandstone
and drying-wetting cycle number
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Fig. 2 Relationship between permeability of sandstone and

drying-wetting cycle number

3 HKTFEBHMERRBIE NFHE

LA

G Y BN T 0 R e RS, i
Se R 4 AT T S PR R 5, B 28
G 3 . (EMERRIRAR AR R, e %
BHE BN I R4 S-S W £ AT 10—
bk, wHF 2R R

AR TR B 0 SRR R, A
R IR (L0 24 ) 5 b KIRIES AT Xt
b, SO SR BE R R A Wl 4 s . SRR
AIRACIER, RIF B AR R Sk MRS (8D 5



2168 "+ T OB % M

2023 4F

SR LS e AR S RD G o X AR ) 1 5
JR R IR AR AE 20 M /K B il F R R b
BRLHWRL, MEHAKRIER NaCl Bk 2 it
NID S AR LI, SHFe AR LB, 10 RS Fe AR
TR AR

HHDW-1
(0,=58.3 MPa;
E=6.27 GPa;
1=0.20)

I" sppwa
:/ (6,=52.3 MPa;

E=6.15 GPa;
: 1=0.31)

L 1 1 ]
-20 -10 0 10 20
£/1073 £/1073

3 FIRRVARAE RGN - Lk

Fig. 3 Uniaxial stress-strain curves of dry sandstone samples
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Fig. 4 Relationship between peak strength and confining pressure

of sandstone saturated with brine and pure water
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Fig. 5 Conventional triaxial compression stress-strain curves of

sandstone after different drying-wetting cycles
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Fig. 6 Variation characteristics of sandstone deformation
parameters after different drying-wetting cycles
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Fig. 7 Relationship between peak strength and confining pressure

of sandstone after different drying-wetting cycles
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