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Impact of temperature and humidity on rock mass shear

strength of silty-mudstone slope

FU Hong-yuan, CHEN Xiao-wei, CHEN Jing-cheng, ZENG Ling, QIU Xiang
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan, China)

Abstract: In order to study the change law of the rock mass shear strength parameters of silty-
mudstone slope impacted by temperature and humidity, a method for calculating the rock mass
shear strength based on the Hoek-Brown criterion was summarized. According to this method, a
series of uniaxial mechanical tests were implemented, and the uniaxial compressive strength ¢.,
splitting strength ,, and ultrasonic velocity V; of silty-mudstone specimens under different
temperature and humidity conditions were obtained. Based on these test results, the rock mass
shear strength parameters of silty-mudstone slope were calculated and analyzed. The results show

that 6., 0,» and V; of silty-mudstone decreases under the effect of temperature and humidity. and
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the decreasing range associated with temperature difference AT, temperature cyclic times n and
water content w. When temperature changes individually, the rock mass cohesion ¢ and internal
friction angle ¢ are reduced, while the decrease rate of ¢ and ¢ increases with the increase in
absolute temperature difference | AT]|, average temperature in the temperature changing process,
and n. Humidity changes only when the rock mass soaks water at a constant temperature, and w
increases rapidly in the early stage and slowly in the later stage; the shear strength parameters ¢
and ¢ pertaining to the rock mass exponentially decrease with the increase in w. When
temperature and humidity change simultaneously, ¢ and ¢ are significantly lower than those in the
natural state because the humidity is affected by the change in temperature; ¢ and ¢ increase with
an increase in | AT| in the heating cycle, and decrease with an increase in |AT] in the cooling
cycle. Under the equal duration, the impact of humidity on the shear strength parameters of rock
mass is greater than that of temperature; the decreasing rate of the rock mass shear strength
parameters impacted by simultaneous changes in temperature and humidity is greater than the
sum of that of temperature and humidity changes individually., shows a synergistic effect between
temperature and humidity; the decrease rate of ¢ is always larger than that of ¢. 3 tabs, 15 figs,
22 refs.
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Fig. 1 Temperature changing modes in a cycle
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Tab. 1 Physical parameters of silty mudstone
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temperature changing modes (10 times of temperature cycle)
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KU Vi voovo S BEAR FEFE IR BE A2 I 22 AT
I .

(DR EAZ 2 FE I FR S o o R, H
o U R A UL 2 0 R L AT R R AR O 1 IR
JE S R A PR UK n 3B

(3) T 2 7K I B A0 T U AR 3 K % w B IR
JK IS () 358 g 4 O . L3R 7K RT3 e A PR T S
oo WHEE KR w B RBHES . H cip 5w
R 5 28 A5 5 16 0K B A

C4) YL 18 32 () Bsf 28 A B A 0 BT 8 A cup 2
BER IR RS I MR S 0, B /K LA BRI e\ o BN 22
W2 [ AT 386 T4 K s FH /K I A PR ¢ o I VL 25
JE AT |38 KT/ o

(5) 7E A [F) A2 AL s [B] 1 35 B X 43 > Jot 90 5 A Bt
B 58 B2 2 500 52 0 i B ORI BE 5 T I () 2 Ak
X A R BT Y 5 2 HR 5 R i B R T A Bk A A
ZH, WL R B P [ 0 8 s e ) e DR
FERKRT ¢

(6) A 3CR B & A b RS B0 m IUMH 2 1R
Gereck HR 4 [ P 25 A1 (0 2 N R 560 45 1 L LB X
i P 2 A SC(EL I A A BT R A . By b e e TR
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