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Geometric Characteristics of Shrinkage Crack Network in Soil
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Abstract: An indoor experiment was conducted to investigate the development law of the shrinkage crack network in soil in this
study. By application of digital image processing technology and the measurement functions of AutoCAD, geometric character-
istics of shrinkage crack network were quantitatively analyzed under different moisture contents. The results show that the
crack first was initiated when the moisture content was 43 %. The length of crack skeleton and crack perimeter began to stabi-
lize once the moisture content was close to 23%, and so did the crack ratio at the moisture content of 7%. The average width
of the crack developed in three stages, namely, fluctuation growth, linear growth and stabilization, which reached a stable val-
ue as the moisture content came to 7%. The ratio of the crack fragments and intersections decreased as the moisture contents
became lower and remained stable at 1.67 ultimately, which, together with dispersity of the aggregate and frequency distribu-
tion of intersection angles, revealed the square network distribution trend of the crack network. The mean tortuosity of the
crack was reduced from 1.06 to 1.02 with the moisture content dropped and stabilized at 1.02, which indicates the whole tortu-
osity of the cracks and the variation law of the crack tortuosity during different periods.

Key words: soil; crack; network; geometric characterization; soil testing.
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Table 1 Physical properties of tested soil
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in relation to the accumulated drying time

Bl T R TR 0 4 i R A R
33 TEABEXRL MY

448 SLAR LA TE ZS FRAE A9 B8 1T T 117 309 40 7 24
B O 25 R S 01 1T OT IR RLAE T KA S
HBREAEEE L (Wang ez al.,2013). HIEZL 2% h
DG SE Ui B e T, 7E W Y AL 4% 1 LA R S 2
TRFME 2Z A0 B SC X 2R () LA RRAE 5 45 1
HEAT H A A AR N AR, R R s 5 S BOR X 1 0
Bt 5 i 3 47 1 i A0 2 BB (Allaire ez al., 20095
Ma et al.,2013; Wang et al.,2013) A C FE R H
AT KR R AN A AR MR A K
JE LEE TR | SRR Y 8 T A R R A ol SR AR L
AJUMIEAS IFAE M Al b S e B R 4% SR80S T
Bz Lo W P X 23 HOBE AR o3 A | 5 4% 58 SUFf L O
Ay LB AF — R P 6 bR ok B SRAE 4 R0 4%
o 25 4.

TR R R AR T A B R K R K
T4 5 B 2 A 5% ) 28 REAE fie ok B 4 48
b o T BIRSHOT 45 6 2 48 TR B T AR A 2L B
ZBURFN N T AR O TR TT R I R K
AR R (Novak, 1999) , IF AT & 7 4 56 i 24 4% Y
7K NS I R K 53 F 53 A I 4 1 S5 WK i ik 1A
A (Novak et al.,2000). - 3B T M #2 P
Fm A s AR R E A KRN LR A 4 B
NGRS, LR TE B KR 0=43%
THARA R TR T R 5, IFAE 0 =350 Z Wi 218 JT
ZL0 5 KRB /INE 35 Y0 Ao A I, TR LR S R
IFREAMMK . Z RIS K T H R &K%
KB 15 V0, A 3 AR A Wi 4 B B, 25 T AR
WK B2 A8 2% 5 5w 13 5 K A58 3 706, 3448 T

16 —— TR
14+
o 12F
NS
??10—
L8
=
N
2_
0_
1 1 1 1 1 1

1 1 1
0 5 10 15 20 25 30 35 40 45 50
+ 84k %6 (%)

P4 ZEEMAES LIRS ARERR ML

Fig.4 Changes in crack ratio in relation to water content
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