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Abstract: Wetting deformation of rockfills affects the safety and stability of rockfill dams, which has always been the focus of
engineering and academic circles. However, the mechanism of wetting deformation is still not fully understood at present. The
laboratory tests, scanning electron microscope and combined finite-discrete element method are used to study the effects of
wetting on the crushing and compression characteristics of the rockfills. The single particle crushing tests and SEM of dry and
saturated particles show that the wetting leads to the change of rock mineral composition and microstructure of particles. The
pores, microcracks and other defects increase owing to the wetting, which reduce the crushing strength of particles and surface
friction coefficient. The mesoscopic parameters of the dry and saturated particles are determined, and the numerical tests on the
single particle crushing and the uniaxial compression of the particle assembly in the dry and saturated states are conducted. The
wetting has effects of lubricating, softening and degrading on the rockfills, which make the friction coefficient, deformation
modulus and crushing strength of the rockfill particles decrease to different degrees. The wetting reduces the crushing strength
of the particles by 22.6%, the friction coefficient between the particles by 11.7%, and the compression modulus of the particle
assembly by 13.1%. The main reason of wetting deformation of the rockfills is the particle breakage caused by the reduction of

crushing strength.
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Fig. 1 Relationship between dam subsidence and change of water

level
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Fig. 3 Typical load-displacement curves for dry and saturated

particles
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Fig. 7 Partial particle samples and diagram of loading for single

particle crushing tests
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Pefd b7 A ORI R A AT AN T 2 ORI AR, AL
RILHMIBACAT, I HLORIIE T 2T o5 HEA 1A

MRACR T I T2

5 & if

AR SR FH = R 6 R 3 S B WO & o M g ik
AT T VRAE YA R A R AR M ) R AT 9, JE I SEM
BT A BUER, 8 T IR AL 5 BUOR R 8 i
BEARIOMLER, JREAT T A RIE TR B RLIRE T
JRAEREERT 7S, FEES R

(1) TSRS SEM HBE 345 K0,
KA T BUBURL K 5 A8 0 o0 ROV 425 4 R A2 A
1, HALB. NS IGIE L, TR R AR
T BEH R B PRAR . PR ORI A R ) B 36 A FDEM 208
TR IEIZR B, 5 PR A BB R 51t 2 AR A Weibull
oA, H Weibull BEECHIIT, 4 20 AN B0 (1) AR5 AE B
TR BE IR B AR RR FE S AR — B, b FDEM B4 I A
FORL R AL AR SR BE PR AR T 22.6%, 3 W Ak ) ki
o 5 AR R .

(2) T FIURL B A VAR 1) B i 4 BB R 56 v, YAk
BEAR 7 R A A0 S RS I R R i i, K T
itk BRI E B R AEEERG, 5T L,
YRR AE SR N 17K R0k A R P B K

(3) HEA RIS T AR HLER AT S 25 R, 38K
TR AR N . RS ER, (E3E A Rk
MIEEHRE R A AT B RN R B 3 U B T AN R R
MIREMG. Forb, BHRYR M B B AIG 3 B R BRI B M A
P A IR AR B £ R A
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