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Table 1 Statistics of weather data during the year
2003 - 2007 at Xinxiang City

A FEmI &/ ERE/ HEES H BARR
mm mm B/C B/ C

2003 8 419 8 575 36.7 ~10.4

2004 6117 10 650 36.5 ~10.3

2005 5802 10 782 40.4 -8.2

2006 4903 11 279 39.8 -7.4

2007 3973 11 063 38.0 -6.3
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Fig. 1 Photo of the expansive rock cracks at Luwangfen

canal stretch at Xinxiang City
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Fig.2 Hydraulic conductivity vs. suction head
of typical soils
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Fig.3 The rate of hydraulic conductivity vs. suction head

for pea gravel and mudstone
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A Protection Scheme of Double Layers with Drainage Function

for Expansive Soil Slopes by Canal
ZHANG Jia-fa' ,LIU Xiao-ming"?,JIAO Jiu-jiu'
(1. Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430010, China;
2. China Zhongtie Major Bridge Reconnaissance & Design Institute, Wuhan 430050, China;
3. Department of Earth Sciences, The University of Hong Kong, Hong Kong, China)

Abstract: Slope protection is necessary for the deformation control and stability of the expansive soil slopes by the
main canal of the Middle Route of South-to-North Water Transfer Project. After analyzing the project background
and the properties of expansive soil, the target of slope protection is suggested to be set to control the water content
change and to restrain the crack for expansive soil. The defects of the slope protection scheme only with waterproof
function are pointed out. On the basis of the theory of saturated-unsaturated water flow, a protection scheme of
double layers with water drainage function is proposed. Taking advantage of the law that the comparative relation-
ship of permeability between unsaturated coarse and fine soil would switch over, this kind of scheme would achieve
the aim to omnidirectionally control the water content change for expansive soil slope. The more important is that
this kind of scheme would be efficient for long time.

Key words ; South-to-North Water Transfer; expansive soil; crack; water content; protection scheme



