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INFLUENCE OF WETTING-DRYING CYCLES ON DESICCATION
CRACKING OF COMPACTED CLAY
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Abstract This paper adopts cracking experiments and micro experiment observations of compacted clay specimens
under the influence of different wetting-drying cycles. It investigates the effects of wetting-drying cycles on clay
cracking and pore structure. Moreover it compares the experimental results of Mercury Intrusion Porosimetry( MIP)
and Scanning Electron Microscopy ( SEM) tests with those of the macro cracking experiments. The experimental
results show that the wetting-drying cycles have a great influence on compacted clay cracking. The Cracking
Intensity Factor ( CIF) representing the degree of compacted clay cracking increases as moisture contents
decrease and is obviously larger than that before the wetting-drying cycles. As the number of wetting—drying cycles
increases the total volume of the pores as the median pore diameter the mean pore diameter the mean porosity
and the intra-aggregate pores increase. But the intra-particle pores the inter—particle pores and the inter-aggregate
pores reduce obviously. The wetting-drying cycles make the large aggregates of the clay gradually transform into

small particles and increase the convexity of the soil particles. Besides it is observed from the analysis of SEM
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binary image that the porosity increases with the wetting-drying cycles growing. It is plausible to employ Mercury
Intrusion Porosimetry ( MIP) and Scanning Electron Microscopy ( SEM) tests to analyze and explain the clay

cracking. The micro pore characteristics derived from the tests are in line with the macro clay cracking law.
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6
A ° y/kN*'m™  19.9 W, /% 39.4
N w!% 37.2 Wp!l% 18.9
S, 1% 9.8 Hp 18.5
. d, 2.71 I, 0.557
2
; Table 2 The mineral compositions of the clay soil
8 9 %
$i0, 60. 69
ALO, 23.8
. 10 ’ FeZ 03 0.30
: Mitchell )
CaO 0.23
5 11-13 e
1.701
° & 1651
14 %
~N
i 1.60-
i
: 15 . 1.554
1.50 T T T T T T T
10 12 14 16 18 20 22 24 26
¢ BKE/ %
1 -
SEM ) . ) i
Fig. 1 The dry density-moisture content relation curve
1.2
Image-Pro Plus 6.0 1.2.1 XAFH &

20. 8%



1048 Journal of Engineering Geology L2 i 54 2014

( d=61.8mm h =20. 0mm) Quanta 250 ( SEM)
1. 71g*em™ 3 o d l
. P 0,
1.2.2 BFHAFRKE Vo
ASTM D4843-88( 2009) ( 4).
(27+2°C) ( Washburn) 0
d=- 4ycosh (1)
3 3 p
1 1 1 3 [EJy /P
20. 7% 0.01/h( 2). RS /y
22 X
20 F 40tk P i3 s /o |
e |
- LB LR /d
& 14
% 12
* 104
& ] 4
64 Fig. 4 The principle of the mercury injection test
Yowrm L Lrme  Lrme
“ i ) ) ) ( a
WU / %
o ) . N
2 480erg*cm™’ 140°,
Fig. 2 Sketch of wetting-drying cycle
2
1.2.3 FFER%
2.1
( 10 ) ( 3
3
( 5)
FRAE B R G
Yesiller
(2) .
n
6 _A(‘ _ z=lACi (2)
“ Al - Al
3 5. DA, LA,
Fig. 3 The monitoring device of cracking .
1.2.4 WX
lg (6 ( 7.
. ( 9)

Poremaster 33



22(6) FHoALF: BRFUARAFRAEER LT RARGY G 1049

®
~
M
i
®
=
o_k..--"
bk
-2 T T T
0 1 2 3
TR / %
7

Fig. 7 Cracking intensity factor changes with wet-dry cycles
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Fig. 5 Cracking law of compacted clay with wet-dry cycle ’
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Table 3 The pore size and porosity statistics of cracking clay by mercury test
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