e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

TRRAEEN T HE R R T 2E BRI

£ i, EX&, TR

A study of fissures evolution of the Neogene clay complexs under wetting and drying cycles
REN Wang, WANG Jiading, and BIAN Xiaorui

TELR L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.20200904 1

LT RO H A R

Articles you may be interested in

THRAEEE R T {5 P A = e T R T
Research on 3D mechanical properties of sludge solidified soil under the action of drying and wetting cycles

T, B4, SEEL R, /s KOO BT TR BT 2021, 48(3): 110-118
BT IPPIEMRAL B B AK L O 544 1 TS

A quantitative study of microstructure of expansive soil based on IPP image processing

PEFBRE, B, PNEM, @nlrl K SCHBT TREHLIT. 2019, 46(2): 156-156

A =Y T ¢ T T AN NG 2 S L S P e = S e

A study of the mechanical properties of curing light soil under the condition of drying —wetting circles and large deformation
Bk, 0, B, BRI, XA A K SCHUT TR LT, 2020, 47(3): 93-100

TLALHL s 307 75 Je i dn £ 85U 1 2P ek 5

A study of the shear mechanical properties of high—filled gravel-block soil after dynamic compaction near the Jianghei airport
IhREGR, H AR, ERA, S0l KGR TR LT 2019, 46(3): 88-88

TR BN SRTT 1 B0 2B e AR s AU TR R

Evolution law of strain field and precursor identification of flawed sandstone based on Digital Image Correlation method
TKRR, 2R K SCHBTE TR, 2021, 48(3): 150-156

EERT FAE T LE A Jo 286 5 B8 A 5 i [ 3 A LA

Strength characteristics of the melting silty clay under cyclic loading and the evolution law of hysteresis loop

RN, F30, Az, B/, S50, TR /KSCHL TR BT 2020, 47(4): 174-182

KA ARS, B LR E


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202009041
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007063
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.02.21
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201908046
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.12
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202004020
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201910033

948 5 s TR SCH T T AR b T Vol. 48 No. 5
20214 9 A HYDROGEOLOGY & ENGINEERING GEOLOGY Sept., 2021

DOI: 10.16030/j.cnki.issn.1000-3665.20200904 1
TRBHATHERF LA REELTR

= oE L ERRE, TN
(1. BARXRFHAFEZRGEHIAFERZTLEZRET, G %  710069;
2. MEKFHHAMAFE ISR, LR Hw 211100)

WE: AR S SRS+ 0 I T IRAE IR T B 2 BB AL AR E ST 2 PR W ot . 350 R B T A 4D 0 it A,
TR BEAE RS VRARAUIG TR  F, 58 B — YR B0 0 14 0 o R A R AT SRS A . PR LA SR A AR AR A B, AT HEAT S A AT o
i 3k 7 B Matlab B4 33E 77 {5 4 33 LA AR S04 B v Ak b A v (0 JUAAT AR AR . 8 M 200 5 8 40 T A 45 4 71 201 L 0 3 1 A
A (1) BNk AR : bt J o BB RN T 1 e 28 T AR, B 2 YR I 0 BB S 5 e R TUART R AE 1 LB A AR A S R T
TP IR R AR i DU SR AR SR KR R, ARG BE A IS PR R SO I R BB PR B . (2) BT R B E 2e A ORI ik, 4R
BT A, A0 IR AT 300 AR i, B IR RO i, SXORh BRI B W, A 5 K TIRAE IR, BBV A
AT R, TURR 5 48 T IE TR R 38— PR TR )

KR TIRAGIR; 2R L BRI 2P

FESES: TU411.91 XHMRRRRD: A XEHS: 1000-3665(2021)05-0161-07

A study of fissures evolution of the Neogene clay complexs
under wetting and drying cycles

REN Wang', WANG Jiading', BIAN Xiaorui’
(1. Department of Geology, State Key Laboratory of Continental Dynamics, Northwest University, Xi’an, Shaanxi
710069, China; 2. School of Earth Sciences and Engineering, Hohai University,
Nanjing, Jiangsu 211100, China)

Abstract: In the present investigation, laboratorial test is conducted to examine the evolution law of fissures of the
Wuxiang clay complexs under wetting and drying cycles. The oven drying method and the water film transfer
method are employed to simulate the drying and wetting process, respectively. Digital photography and weighing
are used to record the changes of fissures in each drying and wetting process, so as to conduct qualitative analyses.
Matlab is applied to image processing to obtain the geometric feature values in the evolution process of fissures.
The evolution rules of fissures are obtained by combining qualitative analyses and quantitative analyses, including:
(1) in the drying process, the fissure rate of the clay complexs increases continuously and finally tends to be stable,
and the first and second drying have the greatest influence on the fissure rate. In terms of the geometric
characteristics, the fissures first grow and develop in all directions along the middle large fissure, and then turn to
form a new large fissure with the increase number of cycles. (2) In the wetting process, the clay complexs expands
when it absorbs water, and the fissures gradually tend to close, but the plastic deformation occurs. With the

increasing wetting times, the accumulated deformation gradually decreases. After the fifth drying and wetting
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cycle, the accumulated deformation basically disappears, and the soil structure returns to a relatively uniform loose

structure.

Keywords: wetting and drying cycles; evolution law of fissures; image processing; fissures ratio
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Fig.1 Engineering geological section of the study area
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Table 1 Physical characteristics of the soil samples
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Table 2 Statistics of mineral compositions
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Fig.2 Flow chart of the experiment
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Fig. 4 Binary declutter digital image of fissures
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Fig. 5 Fracture evolution pattern in the drying process
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Fig. 8 Relative area rule curve in wetting and drying cycles
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Fig. 10 Surface changes in soil with the increasing wetting times
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