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Spatial Variability of Soil Shrinkage Characteristics in
Profile of Slope Disintegration Body

Wei Yujie Wu Xinliang Cai Chongfa
(College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Soil shrinkage curves of different depths in slope disintegration profiles were measured using soil
shrinkage tester (SS —1 type) to investigate the spatial variability of soil shrinkage characteristics. Results
showed that in the process of dehydration, soil linear shrinkage ratio displayed increase firstly and then
attained to steady level. The relationship between linear shrinkage ratio and water content can be fitted well
by the Logistic model. Soil shrinkage curves of red soil layer and speckle soil layer could be apparently
divided into three stages. The variation rate in soil linear shrinkage ratio showed an unimodal trend with the
decreasing of soil water content, which was not suited to that of sandy soil layer. Linear shrinkage ratio
increased when soil texture changed to heavy. Significant difference was found in shrinkage characteristic
between different layers of slope disintegration body. Radial shrinkage strain was larger than axial shrinkage
strain for red soil layer and speckle soil layer but it was opposite for sandy soil layer, which indicated that
horizontal cracks mainly occurred in surface layer during the soil dryness dynamic process. Correlation
analysis showed that radial shrinkage strain was negatively correlated with sand content (r= -0.933);
volume shrinkage strain and shrinkage limit were significantly correlated with clay content positively
(r=0.891) and sand content negatively (r = —0.838), which indicated that soil shrinkage process was
influenced by both soil texture and soil water state. Measures could be taken to reduce drastic variation of
soil water content to prevent damage from shrinkage behavior in slope stability.
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Tab.1 Physical property of test soil
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Fig.2 Relationship between linear shrinkage ratio

and soil moisture content
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Tab.2 Parameters of Logistic model

TG a b c m R?
WS, -0.32 26.00 2.54 0.22 0.998 0
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WX, -0.41 37.98 1. 66 0.17 0.997 8
WX, -1.83 25.89 3.48 0.26 0.998 8
WX, -0.40 14. 63 0.99 0.19 0.9911
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Fig.3  The first derivative of linear shrinkage ratio vs

soil water content derived by Logistic model
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Tab.3 Shrinkage characteristic parameters of test soils

s WG & KR 4ii R GEMR& 4% IR G R 2 1) Wi 4 il 1) o USUE I &% JUAf
wy/(gog™)  w/(gg") 8, /% 8-,/ % RAE S,/ % RAES/% A 8,/% A, BTy
WS, 0.29 0.15 1.871 0.338 3.011 1.874 7. 425 0. 180 4.1
WS, 0.27 0.13 0. 897 0. 159 2.675 2.377 6. 545 0. 122 2.8
LER 0.26 0.45 0. 565 0. 087 0. 968 1. 175 3.589 0. 033 3.1
WX, 0.20 0.12 1.085 — 2.588 1.089 6. 142 0. 163 5.8
WX, 0.26 0.18 1.285 — 2.517 2.088 6.953 0.201 3.4
WX, 0.21 0.04 0. 490 0. 003 0.742 1. 888 3.901 0. 040 2.1
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Tab.4 Correlation coefficient between soil shrinkage characteristic parameters and physical properties

- Wtk & 7 I T 0T AR AR AP b bR A RhkL
K w, p G, KHEK, w, wp BRCL,  RESH FRESK FERSEK
i B w, 0. 455 -0. 640 0. 346 -0.426  -0.48  -0.555 -0.319 -0.838"  0.540 0.901 "
Bl iR, 0.542 -0.219  -0.099 0. 802 0. 560 0.715 0.593 -0.680 0.285 0.848
MRS E S, 0. 886 -0.015 -0.537 0.768 0.908 0.637 0. 653 -0.843 0.453 0.991 **
A3 1] W 4 LR 8, 0. 439 0.268 0. 181 0.021 0.889" 0.549 0.826*  -0.933™  0.736 0.901*
gty o S 46 N AE S, 0.418 -0.293  -0.192  -0.643 0.523 0.301 0. 495 -0.059 0.077 0. 034
AR AR 45 13 7% 5, 0. 454 -0.806 0.145 -0.490 -0.605 -0.536 -0.477 -0.857"  0.592 0.891"
s R A A, 0.276 -0.595 0.261 -0.520 -0.375  -0.411 -0.255 -0.875*  0.523 0.972*

Ve, x SR IFERAE p <001 1 p <0.05 AT IAFIHL 5 M B EKT. FR.

a FORMRAT P HEARL n =4,
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Tab.5 Correlation coefficient between soil shrinkage characteristic parameters
ZH A B w, AR 6, A2 1) WA A AR S, gty 1o e 46 L E S, A E RN EEY PN
AR w, 1.000
AEMRLR A 6, 0.820" 1. 000
A2 1] Wi 4 LR 8, 0.912" 0.842" 1. 000
LB E RN 0. 443 0.202 0. 305 1. 000
IR i B AE 8, 0.961 " 0.879 " 0.972** 0. 444 1. 000
g R=E A, 0.963 ** 0.854* 0.911°* 0.253 0.947 ** 1. 000
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