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Impacts of Desiccation Crack Geometric Characteristics on Infiltration in Soil
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Abstract; To investigate the influence of desiccation cracks on water infiltration patterns, iodine-starch
staining experiments were carried out in cracked loamy clay soil. By application of the digital image
processing technology and direct measurements, parameters including crack width, depth and area ratio
of surface cracks were computed and employed to analyze the infiltration distribution influenced by crack
geometric characteristics. The results showed that macro cracks whose width exceeded 1.25 em could
visibly accelerate water infiltration and provide obvious preferential pathways for water movement.
Infiltration depths under macro cracks varied from 45 c¢cm to 65 c¢cm and there was no evident change in
infiltration depth when the crack width increased, whereas micro cracks posed little effects on water
infiltration. Water infiltration could be regarded as one dimensional semi-infinite homogeneous movement
when cracks were narrow and shallow. On the contrary, deep cracks had significant impacts on
infiltration, and obvious preferential features were observed around the macro cracks in soil. The results
also revealed that area ratio of surface cracks was positively associated with the volume of wet soil (r =
0.95), and a quantitative approach was proposed to assess the influence of soil cracks on water
infiltration.
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Fig.1 Schematic diagram of experimental setup and

dye tracing experiment

Lgbar 2 kD 3009848

e 0 R AT 6 IE , I R 30 I8 i 4 3K 8 WA I 119
SR, 454 Matlab 8.0, % 5K B Ak . —fE 4> %1 24 45
LRG0 R AT A B 2% T 2 4% 1R 1% 1 b
FRSRFH AR AR 0 B i Oy v, R T
2 & /mm,

1.4 WEEHRERAGE

R 4 IS R K M 1% R R B S D
;E\QDT:

(1) F e im 204 K L 2448 450 n S 5l 1
FER co I KB P AE B B O Bk AT 4R B
(=N

(2) R4 TEE W, ANBIRIE h 5258 0 B I 2
B0 A HR (w,y) o SR Matlab [ 9 FEIF 483

(B)HAEFIE h,, HBEETERTHET L LS
i X2 A R I E AR T — s IR A, R
Ringrose 25" $ 19 J7 5, — MR ELA8 1 mm 1)
(ERIPEVI RPN EST S E I ey T R A ]
1o R BN L (s RR) MY
REfs VP MRHFE B0 A L Iy B R A R B —
SE IR,

(4) F w2 AR, Hit AN

p:%x100% (1)

X p— RIMBLEH A, %
S, ——FE M AL 1 FL, m’
S—— e A AL, m?
FMMGERA S, WO 75 Ry« 0 3 1H 2455 1Y)
ARG, DL R AL E X L, ST e
£ 2 em XIN IGO0 R A B IR RS TR T

o T B
(5) % i ER A, 5 A 50y
R=i‘:f><100% (2)
A R—REm B, %
A TSR 0 J2 e @B, m?

A—HIH S 0 )2 R E A, W

Pt AL A AR BOT 35 R o Y R 1Y
HER L A 4 em — )2, G e 0 R A5 R
PLEEAS TR BT & i AR

2 HRE5OMW

2.1 RELMAFHEREEEEEEHR

5% FEA JUAM T R AE 9 G2 11 XI5 1 43 B 24 4
TABRAREEZ X, P R R, 1% +
PRIF 2R E , T e B Rt 5 KR 17.82% . ih
TER AR, Lo R m Bt ) b il R
T A 105 224 4E , 2048 B 926. 6 cm, FARIEET
PR 8.8 em , B KTe ¥ 3.6 em, /N Fa J&F 0. 12 cm,
PEEE PSR EON 0. 723, RLAETRE ) = 4E 704 UL
B2, 00 X E A 3 45K 50 em A L5k

B2 RAETREE N =450 A

Fig.2 Three-dimensional distribution of crack depth
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Fig.3  Distribution of stained areas of vertical profiles
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Fig.4 Frequency distribution of crack width
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