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Abstract

The water loss and shrinkage of soil play a great important part in the evolution of the ground fis-
sures. In this paper, through laboratory test method, the dry shrinkage cracking test of soil with dif-
ferent components is carried out; then the cracking morphology of soil mass and the formation and
evolution stages of dry shrinkage cracks are divided. The development and evolution patterns of dry
shrinkage cracks influenced by soil composition and moisture content changes are summarized. Fur-
thermore, the relationship between soil composition, moisture content and soil fracture toughness
isdiscussed. The results show that: 1) According to the shape and rate of cracking, the development
stage of dry shrinkage cracking can be divided into three stages: dehydration shrinkage, rapid crack-
ing and dry shrinkage stagnation. 2) The width of the main crack formed by the dry shrinkage of the
sample increases with the increase of clay content; the length and number of secondary cracks increase
first and then decrease with the increase of clay content, and the primary and secondary cracks caused
by dry shrinkage show a vertical relationship. 3) In the process of water loss and shrinkage, the frac-
ture toughness of soil is significantly affected by water content and clay composition. The matrix suc-
tion of the sample increases with the decrease of water content; in addition, when the water content
isless than 12%, the fracture toughness decreases with the decrease of water content. Conclusion:
The essence of water loss and shrinkage crack is the process of volume shrinkage and energy accu-
mulation caused by the decrease of soil moisture content and the increase of matrix suction, and it
is also a process of releasing energy in the form of cracking. The increase of matrix suction with the
decrease of water content is the inducing factor of dry shrinkage cracking. The fracture toughness of
unsaturated samples decreases with the decrease in water content, resulting in the weakening of the
fracture resistance of soil. The reduction of fracture toughness is an important factor affecting dry
shrinkage cracking.
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Table 1. Component Content of test soil

=1L ORETHESEE

X -t it

29 m/kg
m/kg % m/kg % m/kg %
A 2.6 21 7 63 2.4 20 12
B 2 20 2 30 6 50 10
C 2 20 0.5 5 7.5 75 10
D 2 20 0 0 8 80 10

N T AR 5 KR S R AR Z B DG &R, %545 1 il %6 200 mm x 40 mm x 20 mm
PRAERE; FRTERRUERE T etz ] 1 1 20 mm Pl 245 (a = 20 mm). TH Bk B S 0, X80 R T B
BEM = 2 AR A I 2 AR PIRE . B BRI 1 P

TR EEEEE, SRR, B M AMEIE S BT EE R T Kie THE AR B)~(5):

Ky =(PS/BWY) f(afW) 3)

M=2["am=[" pgWB 1dl=Gs/4 4)

K, =((PS-GS/4)/BW*”) f (a/W) 5)

s PO, S AAXEE S AR, S=160mm; G A S RE, +#ER~F =40 mm. B=20mm.
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Figure 1. Schematic diagram of “three-point inflected samples testing apparatus”
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Figure 2. Evolution of shrinkage fissure in soils with 20% clay content
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Figure 3. Evolution of shrinkage fissure in soils with 50% clay content
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Figure 4. Changes in water content during the dehydration process of different soils
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Figure 5. Relationship between soil water loss shrinkage and fissure evolution
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Figure 6. Relationship between soil water loss shrinkage and fissure evolution rate
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Figure 7. Evolution results of shrinkage fissure in soils with different clay contents

7. RREFL T RRGER SR

33. FHErEExRERHARm

RGP AR - EEARR GRS A —E xR, HENLEESRERATER
IEMRES. A 8 frn, ARSI EMBCR R & B 20U mRiEs. YE 58
T 50%H, T3 2 BN RS 0K IE BB R AR RS A A R 2 L

St SR R AR GERE I ORI B L B R ROK TR R 08 B L TR i 23
WME 9 PR, FESESRAREMMEIEMIR; HELEEBOC, b A4 5 s SRR RO .

DOI: 10.12677/ag.2025.159122 1323 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.159122

PUM

1.8 80
—— WOERSES K
e LR
—e— WERER
70
1.2+
£ £
Q
= 601 %
& Rt
X
0.6 50 ]
40
Mz P=N
00 1 1 1 1 *ljjj: a =
02 04 0.6 0.8 1.0

Figure 8. Patterns of fissure development under different clay contents
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Figure 9. Evolution patterns of fissure in soils under different clay contents
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Figure 10. Soil-water characteristic curve of the test soil
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Figure 11. Relationship between Kic and moisture content for different soils
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