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Abstract: A series of uniaxial compression tests and computerized tomography(CT) scanning tests on dry,
saturated sandstones, and the sandstones with hydro-physicochemical influencing effects due to the circulating
flow of distilled water and different hydro-chemical solutions are conducted. The corresponding complete
stress-strain curves and CT scanning results are obtained. The hydrophysical and hydrochemical influencing
effects on the elastoplastic mechanical behaviors of sandstone, such as stress-strain relationship, elastic modulus,
peak strength and residual strength are derived. The hydrophysical and hydrochemical influencing mechanisms of
water-sandstone interaction are studied. The hydro-physicochemical damages of sandstones are analyzed based on
the CT scanning results. The modified Duncan model is used to describe the mechanical behaviors of sandstones
with different hydro-physicochemical influencing effects. This study has a useful reference to the theoretical and
applied research in the field of water-rock interaction.
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Table 1 Mechanical properties of dry saturated sandstones
and sandstone with hydrophysical effects due to
circulating flow of distilled water
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Fig.2 Stress-strain relationship of dry saturated sandstones
and sandstone with hydrophysical effects due

to circulating flow of distilled water
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Table 2 Mechanical properties of sandstones with hydro-
physicochemical effects due to circulating flow

of different hydrochemical solutions
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el o./MPa  o./MPa  E/GPa C.n E,
KEW A 76.79 2.09 10.406 0.00 0.00
KW B 3874 3.94 6.658 49.55 36.01
KEW C  57.24 1.20 13.093 25.46 —25.82
KEW D 54.63 1.55 11.475 28.86 —10.27
KEWE 5067 3.62 9.373 34.02 9.93
IKIWLE 4828 1.51 9.289 37.13 10.73




F284 1

g, S WA SRIIE ) SR PRI K A A A T RN

RIS A A ¢25.

o/MPa

ZIRILR B R ARG 25 R, RTbE ) K
TIREEAE SO EAT 3BT

r 2 al%n, KW B, C F D IR sh
Jo B AD S W AR AR B 23 il ol 38.74, 57.24 Fl 54.63
MPa. LKW A EH G R E R, K
W B, C Ml D fEH GRS B 58 B 53 5l AR T
49.55%, 25.46%FH1 28.86%. Ak R AR
TUREE R, D5 W o B DU/ N P A

MR ERE, K B, CHI D AEHJEH
FEEAE MK 6.658, 13.093 I 11.475 GPa, JRSFI
WK R T IR PR R, b e M A R R R
Mo H5KEW A TG R ER G DA R A4
b, LSRR B AR AR DR LA B, R WA
(PR, FUILR, el T pH [HZER K
AL 254 I 52 2% B 90 1 22 T 3

Kl s 45 TR B, C D sl
(RRb A Ny - ARG R 4R .

60

50

40

30

&%
K5 JK¥W B, C, DIRINRENEH G MDA RN - AR
KARIME
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physicochemical effects due to circulating flow of

hydrochemical solutions B, C, D
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Table 3 CT number and variance of dry sandstone and
sandstones with hydro-physicochemical effects
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Table 4 Fitting parameters of the modified Duncan model

and corresponding initial elastic modulus

REGRFERE  a b W%ﬁﬁfﬁ
T 0.05042 —0.07233 0.03206 1983.340
7K 0.048 50 —0.076 56 0.038 09 2061.856
KA A 0.10940 —0.14800 0.059 40 914.077
K B 0.15460 —0.29980 0.17330 646.830
JKIEHL C 0.02390 —0.05340 0.050 00 4184.100
KW D 0.04690 —0.122 00 0.106 00 2132.200
K E 0.11510 —0.23350 0.13990 868.810
JKVEHF 0.07420 —0.18290 0.141 40 1347.710

B 9 25t T S odt /A 1K) Duncan B84

140 -
s T
120 - s K
. FKiE
100 - &R Lm7j(
£ 80
2
5 60
40
20
0 T 1 1 J
0.0 0.5 1.0 1.5
&%
(a)
60 « ki B
o KHH C
S0F 2 KEH D
< KB E
40r xAKEHF /o
s — B
S 30f d
B

201

10r

0.0 0.2 OI.4 01.6 0i8 l.IO
&%
(®)
K19 a6 54 5 03 5 %) Duncan B840 4 i 28 11 LA
Fig.9 Comparison of test data and fitting stress-strain

curves by the modified Duncan model
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