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Physical model test on moisture diffusion in discontinuous
homogeneous soil with collapse-fissure

CHEN Jianping, ZHU Zhe, WU Li
(College of Mining ,Liaoning Technical University , Fuxin, Liaoning 123000, China)

Abstract ;: The paper studies the moisture diffusion in discontinuous homogeneous soil damaged by the collapse-
fissure. The infiltration experiments were conducted in horizontal soil columns to simulate the collapse-fissure.
The horizontal soil columns set fissures with widths of 0.5 mm .1 mm.5 mm .8 mm. 1l mm .12 mm .15 mm,
respectively. The study draws the relation curves of water content, Boltzmann parameter and soil moisture
diffusivity by using the variation of wetting front value, and analysises the influence of fissure on moisture
diffusion. The results show that (a) obvious inconsistency exists in wetting front value after fissure, and the
diffusion mode of soil water is changed into two dimensional diffusion of vertical diffusion and horizontal
diffusion, (b) the relation curve of A ~ @ fits with the Boltzmann model, and the fissure increases the diffusion
degree of soil moisture. Through analyzing the one-way variance and the partial correlation the relationship of
fissure and soil moisture diffusivity exist apparent negative correlation, that is, soil horizontal diffusivity
reduces with increasing fissure widths. Four types are proposed according to the test results to evaluate the
reduce rate of soil moisture diffusion, by analyzing the curves of the soil moisture diffusivity and moisture
content. The results provide references for the reclamation of collapse area.
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Table 1 Particle constitution of soil surface

layer in the experiment zone
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Fig.1 Diagrammatic sketch of experiment device
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Table 2 Setting of fissures in the experiment
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Fig.2 Wetting front value for fissure width with 11 mm
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Fig.3 Diagrammatic sketch of soil water

diffusion for fissure width with 11 mm
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Fig.4 Relation between Boltzmann variation

parameter A and soil water content

(5)) &I A S H N 3 Fis .

A :A2+ (AI_AZ) (5)

ol

0
%3 Bolzmann TS ABESER

Table 3 Fitting results of Boltzmann variation parameter A
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Table 4 Results of one-way variance analysis

PR BHE B F P IR
2H (7] 2.572 7 0.367 10.513 . 000 T
HN 0.979 28 0. 035
B 3.551 35

WIEZ A D(0) =ac il & D(0) ~ 0 Lk, H]
KEKR,=0.93, 258 5 S L K9 0 X, =
36 s B e B AL 4 LA S5 R AR 5 P, 45
BHIT T S LS SR AR AN R 248 T KR

Fig.5 Relation between soil water diffusion rate ﬁ“ﬂ[ﬁ'ﬁﬁﬂ(% I3 £ @ ga , )l% VSEG iﬁ%\éﬁ ﬁ'ﬁi Py Fb
and soil water content e VT S 4
i L AT IR o
x5 TEASTVHEMUESH
Table 5 Fitting parameters of soil moisture diffusivity
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