H3TkE w3 MEXREAEHA Vol. 37 No. 3
20234 6 H FLY ASH COMPREHENSIVE UTILIZATION Jun. 2023

B PR Ga P T 2K PNIEE RS NE TS i St ©

Effect of water content on stress—strain curve under uniaxial compression test
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Abstract: In order to study the mechanism of the influence of water on the mechanical behavior of rock, in addition to mechanical
properties, it is necessary to pay attention to the change of stress—strain curve with different water conditions, which is one of the most
basic characteristics of mechanical behavior. In this study, the influence of water content on uniaxial compressive strength and stress—
strain curve of rock is studied. Uniaxial compression tests under six water—bearing conditions were carried out using andesite, tuff,

sandstone, granite and marble. The experimental results show that the stress—strain curves of andesite, tuff, sandstone and granite
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change with the change of water content. On the other hand, the influence of water content on the stress—strain curve of marble has not

been observed. According to the experimental results, the mechanism of strength increase due to the decrease of water content is

discussed, and the variation law of peak strength with the change of water condition is studied. On this basis, the relationship between

stress—strain curves under different water conditions is considered.
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Table 1 Test scheme and result statistics

e, (%) PR S, o; (MPa) Ao (MPa)
BT 0.1 89. 8 23.4
B TR 1.38 83. 1 16.8
e 19.7 %féﬂ? 3.16 79.3 13.0
Kt 1R 20. 4 68.9 2.5
H SRk 29.2 69.9 3.6
B K 100 66.3 0.0
HPET 0.11 33.9 25.5
HZS TR 4.98 29.4 21.0
ey AT 9.30 23.5 15.0
B 313 AT 1 K 21.6 16.2 7.8
A #R M1k 32.8 12. 4 4.0
KAk 100 8.4 0.0
HET 0.76 54.5 37.0
HAS T 17.4 39.7 22.2
e 2.9 N+ 25.9 36.4 18.9
o RF 1% 41.3 29.6 12.1
A #RAtK 47.0 24.9 7.4
B AKX 100 17.5 0.0
ML 3.13 98. 1 8.7
AT 1. 89 9.8 5.4
KA 0.45 AT 1 K 8.33 97.2 7.8
A 2R MK 14.6 99.6 10.2
Bk 100 89. 4 0.0
HET 1.26 244. 4 52.8
HAs TR 4.87 230.0 38.5
oy W 6.95 211.8 38.5
fepdd0.88 W 1K 23.7 201. 1 9.5
A R4tk 32.0 199.7 8.1
B K 100 191.6 0.0
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Fig. 1  Stress—strain curves under different water content
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Fig.2 Relationship between Ao and water content

U, 7E20 (2) h, EUKIFIEE S,
AREAE, HEEX (2) WEHER, 2 2H
1 S, 78 FA M LIRS 2 RTRES, IEW T 2
TR JE RIS 5 K i AN & B s RS AL 1
RE, F2FRT a A /D I TEAT B
FE ., a ENKRBVMRR IS E . AL, BEK
. ZICE S BEAh, R s RSk SE i 2] L IR
&, HEK?2 (a) FIE2 (b) PHEBLE R, 75
ZUCHERERA T, H2S TR SRS
Ao i Tz T, Mg KA MbA N Ao fEH
ATERE TN FERKLE B, HERTRET I
WL L H e Ao /N,

AR B2 TR R TIRE W Ao H
DT RIR IERK 2 b, WAATERETIRE A
B Ao INFIUE T B 0 Ao, PRIAT DATERH 2
X (2) FEEMVER, X (2) BFRAH TR

BRI, - 5 0y 1 i J3E A AT A5 L o el i
KAWL, BT LA R U A o 2
A1 A MR B, FEBE A TR S 1 I g 45 R
W, ARHIRGE A T S KA R BE Sw HSE Y, AT LA
BENZEML R IE AR, 4 S, BN —
N, AT IR AR Sw 28k, B iZE A
A BRI

B (2) Y o AT S, MR
B, WRXTA A TEP RS ACIRS T S, 21758 i
W, BN FCR S KRS T, sk s
A S, TSR B, o] IEZ A A X a,
Bl Ao X S, B AR L, JE AT DATOIA[A] S, T 1Y
FAE, EAVERIRES R, X (2) EH
T2 A AL b B TR, DL & K Feb
B THEORAS 5 S0 5T 0 T B A A T
JrE TR A A, 3 AR KOk
D%,

mE 2 (¢) FiR, KREAH Ao JCERIAKT
S, PMRESE . AR IT S AT, AROR B LA KA XA
(RIBRIR Eh 5t 2 IR R K B A e T n i 3K, 55
Hh, AFAE Z LI A KA AR DR S T 10 5 3
Fe R AT 5 AR B 5 0L, B e mT LLIAh
WA A A N R A R bk, RRE A At s
IR IR, s BE BRI, AR ST A0 ] 1 R B A
AR BIR N 0.45 %, T RKIA LSS
P, IKEAT AR A AR S, T LA 5 B AR
e 5m

x2 o« BEE5HEXEH

Table 2 a value and correlation coefficient
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Fig.3 Peak strength point analysis ( except marble)
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Fig. 4 Stress—strain curve after transformation
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