a2 W1 = + I

20204 11 A

Chinese Journal of Geotechnical Engineering

R

1

Vol. 42 Supp. 1

Nov. 2020

DOI: 10.11779/CJGE2020S1046

BT RRIEA R T RR L B B

K R, K oM, BER, FFE, # A

(R RUKAM BB TERE &+ TRERT TR, V195 MRt 210024)

B E: WTHEEEAER (WDFD) & SEEX Kt R AR IR ET R R, Mk L IERER & 17T
Xt TR A Fa e AAE KA . B Sk 240K & 1 J7 b il J, SR BT BT SR i IR S aas B, PR T
WDFT 1 52614 F R 2R & B RFAE IR SHRFE GRS, 8 A7 FECRE S A H )77 E3 3] 7 A WDFT #8340 F
MR TZP R BHRE. I0LE R, VRS FE P IR 1 N SRS /K & s R T 2L BRI o0 A S B A7 AR B LRI, Y
I SRR E BRI, VREE A B BRI E, SR MIAHIHIIE M MifE/EH WDFT T HIZLB & T 5208 «
TEUREERG [, CAZYE EUGIK R B 7 B 2ER, I BE 7 kx4 R B IR kAT 7 480t 51 NTC RN
DR 7-Xo L BEUA FEREAT T 84k A4l 3 — B4R T IR A N IR U . TR A BT TV RT A Gt Fd
ez,

XHER: KL . RRMVEMRES: EBRKE: RO 2T

FESES: TU43! XHRFRIRAD: A XEHS: 1000 - 4548(2020)S1 - 0234 - 05

EEREMT: k& R(1988— ), 55, WA LM, WL, FEMNFAE LT W5 T4E. E-mail: czhang@nhri.cn.

Directionality of fissures in expansive soils under cyclic action of coupling
wetting-drying and freeze-thaw

ZHANG Chen, ZHU Xun, HUANG Ying-hao, GUO Wan-li, HAN Xun
(Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: The wetting-drying and freeze-thaw(WDFT) coupling effect is an important factor leading to the deterioration of the
expansive soil foundation in the cold regions, and the direction of fissure development in the expansive soil foundation has a
profound impact on the long-term safety and stability. Focusing on the directionality of crack development in expansive soils, a
unit test of the characteristics of surface crack development under WDFT coupling boundary conditions is carried out using the
self-designed unidirectional environmental boundary loading device, and the digital image acquisition and processing methods
are used to obtain characteristics of surface fissure development under WDFT coupling cycle. The test results show that the
liquid water content in the expansive soil during freezing has an important effect on the distribution and morphology of surface
cracks. When the critical saturation is large, the freezing process promotes the cracks, and vice versa. The fracture rate
gradually stabilizes at later stage of WDFT. Based on the gray histogram of the fissure image, the local directionality of fissure
development is calculated by the gradient direction method, and the dimensionless influence factor is introduced to quantify and
summarize the fissure angle. The crack evolution laws of expansive soil are further investigated. The quantitative analysis
method used can provide reference for related researches.
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Fig. 2 Schematic diagram of unidirectional boundary device
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Table 2 Details of WDFT in tests
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Fig. 1 Simplified schematic diagram of cyclic action of WDFT
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Fig. 3 Distribution of fissures with different sample sizes
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Fig. 4 Images of surface fissures under WDFT
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Fig. 5 Distribution of surface crack rate over time under WDFT
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Fig. 6 Statistical results of surface crack development direction at
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Fig. 7 Statistical results of surface crack development direction at
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different moments under DFT
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Fig. 8 Statistical results with surface crack development direction
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