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Evolution Law of Fissures of Red Clay Slope Under Wet-dry Cycles

CHEN Kai-sheng
(College of Civil Engineering, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: In order to study the evolution law of fissures of red clay slope under wetting and
drying cycles, the indoor slope model was used to simulate the sunshine-rainfall dry-wet cycle,
and the grating images were binarized by image processing technology. The quantitative indexes
such as the fissure rate, the number of fissures, the total length of fissures and the number of soil
blocks were extracted. The relationship between the evolution of fracture indexes and the number
of cycles was analyzed under the rainfall evaporation cycle. The results show that the main cause
of red clay cracking is the difference of matric suction between upper and lower parts of soil
caused by water content gradient, resulting in uneven soil shrinkage, and the spatial distribution
of soil swelling and shrinkage. Permeability and dehumidification rate are the key factors to
determine the water content gradient. The width, depth and fracture rate of the fissure increase
firstly and then tend to be stable with the increase of the number of cycles. The total number of
fissures, the number of soil blocks and the total length of the fissure reach the maximum after the
first dry-wet cycle, and decrease to varying degrees after the second cycle, and then the total
number of fissures tends to be stable, whereas the total length of the fissure and the number of

blocks still increase slightly in the later cycle.

Y %5 B #:2018-11-04

EETH: :HRHARFFELSTH (51368010,51668011) ; 5t MMEHET-5 M KF B AR & H (B A4S LH 5[2014]7663) 5
BN A B SR H (B RHS SH#[2016]2005, B RHG 45 [2018]2833)

TEEB N HEIF X975 3B IR 0 L 204% . T2+, E-mail : chen_kaisheng@163. com,



%5

GFE.TEBEFR TSI AL Mg TNE 53

Key words: red clay; model test; wet-dry cycle; fissure; image processing

0 351 F

21 %h I — hox B 85 000 78 A UM B oA 22 2
BEVE B4R A R A AR . TR
Z 1 I o R K AR A A i AR R AR S5
52 B AN [R5 J3E A A DR i 7 A SR AR T Y N R A
WA T K A REE T R ) R AR 5 5
B 5 B Wl AR R R M AR L B TR AR PR R
N B — B R I T IR R ARk
WY TR E

AR, B AR Z B LT TRESRE T
B 4 R R R R T R E R W A
THIEE . ER I B w5 A g Sl i R ik
BHEAT T R T R B A SC WL IR BT T
R E PE RS . B AR KL I T 2 TR A
TR FHBU K o0 WF S0 4 R 58 T I K 4 i 2
B S X S AR E SR . BOLT LA s A
HEX NI L B FEN 0 M B 25 T I ik 2
Bk E 5o A OF S T Ik R R BURF 5 TR
X - e Re e PR S . AR X R T

T A1 B O R R B i ST SR A o R AT T
JE o JTPRAE AR X R B R N A IR AR
TR A AR AT T CT IR s . R T-% R
JFH A28 56 27 A Bl %o M2 K 3R a2 A7 0 L >R ) 1]
AL B AR T WL P AR R AT G 3 A B R AL B T
LB 1 AP I 40 DX I T o T R L 1) O
SNAEIWURSE B2 2= —F i S B R TX T EZNN N S N
U E IR S A S LR (7 O ey T TR AN
B b 0 YR TF R KR ML R T SEAR A i T 2
o Ah it S BOA R IR B Y IR O it AR SR AR Y
BRI 7 W A T A N ROROROST i A A L A AL TR -
e W AT PR 7 2 I PR 45 Ak R A X e T - 2
PEERAE IS 2B 48 AR 1 8 28 LA EAT T #R ).

1 BEERRIE TR

L1 RXwtH

LU BT P20 A St R T B IR —aE 55 T
. BRERLAAE G R B R AR Y B
RS 1.

®1 AR T EXYEBEHRIER

Tab.1 Basic Physical Property Indexes of Red Clay
AR | mRTHE/ i %) A [ K2 A% Cam) (9 55042 BT o5 e 1/ %6
) ) S bR | MRV R % | PR B % | R R
R/ % (g cm™?) X <0.002 0.002~0.075 >0.075
22.2 1.61 2.72 25.2 | 43.6 18.4 9.38 1.6 11.34 71.41 17.25
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Fig. 1  Slope Model
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Fig.5 Optimum Shooting Location
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Tab.2 Crack Pictures After Wet and Dry Cycle
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Fig. 8 Relationships Between Fissure Width, Depth and
Drying Time at Point in Slope Area 2
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Fig.9 Relationship Between Fissure Rate and

Number of Cycles
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Fig. 10  Relationship Between Number of

Fissures and Number of Cycles
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Lengths and Number of Cycles
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Fig. 12 Relationship Between Number of
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