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Abstract: Cracks are one of the most significant influences on physical and mechanical properties of expansive soils. Some
expansive soils, taken from Nanyang Expressway, are compacted to large-size samples and then dehydrated gradually in a
closed greenhouse with various ambient air humidities and temperatures for desiccation tests, and a camera is utilized to record
the development of cracks on the surfaces of samples. The captured images are disposed and then analyzed quantitatively to
obtain typical characteristic parameters of surface cracks, such as crack ratio, average width and total length, for further
exploration of crack developing laws. The results show that the cracks observed from the large big-size samples are more
similar to those on the site such as embankments and slopes compared to the ring-knife-made or thin-saturated-slurry samples.
The higher the ambient air humidity, the slower the cracks develop in the early stage, and the longer the developing time lasts,
while the larger the statistical characteristic parameters of surface cracks in the later stage. The higher the ambient air
temperature, the faster the cracks develop in the early stage, and the faster the cracks retract and become stable, while the
smaller the statistical characteristic parameters of surface cracks in the later stage. Low ambient air humidity or high ambient air
temperature makes it easy for the surface of soil samples to generate more invisible micro-fissures, which is an important reason
for the small statistical characteristic parameters of cracks compared with the theoretical analysis. High ambient air humidity or
low ambient air temperature may be beneficial to the transfer of shrinkage stress to deeper soil layer, and promote the
development of cracks with fewer branches, larger width and deeper depth.
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Fig. 4 Cracks and binarization images
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Table 1 Final statistical characteristic parameters of cracks
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/C /% /% /mm /mm
A 20 40 9.78 4.16 3758
@) 20 60 10.40 4.07 4089
#3 20 80 12.11 4.73 4135
4 30 40 6.88 3.42 3268
#5 30 60 11.09 4.13 4290
*6 30 80 11.80 4.44 4147
#7 40 40 6.76 3.01 3591
8 40 60 9.96 2.92 5446
#9 40 80 10.54 3.74 4100
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Fig. 5 Change of crack ratios under different air humidities

AR EGIR R I i AR R F SRR R WK 6
IR a2 S e B2 SRl LA 0h LN TR PN
Tk P v N G DR 34 B D ek 2

(2) BT FE

ARV BN R AR AR 2 W 7. K
7 WLLVE Y, PRI, WA A R,
BRI 475 5E FRF B PR, 350 2 1IN R BR8N
40%, 60%, 80%IEIEIIEL T, 40°CimEEI 1R A
B 20°CHl FEI SR IR B R 2 5N 30.9%,  0.4%,
13.0%.

14
12k y=0.;)6x+7.27 ";‘B
ol R*=0.93 - ,%:—f;,_,-z‘
. y=0.12x+2.53 =7 T
E%_ 8l  R2=0.86 L
¢l y=009x+341 B
& . R2=0.86
o 20C o 30C A 40T
21— — &#20C)----L&H(B0T)—-— L @40C)
1 1 1 1 ]
0 20 40 60 80 100

1B/ %
6 HEEREREXF

Fig. 6 Relationship between crack ratio and relative moisture
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Fig. 8 Relationship between crack ratio and temperature
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Fig. 9 Change of average crack widths under different air humidities
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Fig. 10 Change of average crack widths under different air

temperatures
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Mo X —g R IR (<10%) 51
TR, SASCARIRE SR EEEAMZERR, R
A fr Tt — B A .
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PRI G 1R 22 M DA 4 o

4 & B

KRR RS ke, T3R5 UG AL T
ERFR T ARFEIAEEE (40%~80%) HimE (20°C~
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FRAERCER TR RN Z RN A o Bl IR 2L S5 il 5
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(2) BT, PIHIRR g, HRE
FREEm R, R RIS I S 5
K .
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TEGiTH SN

(4) BRI SEIR B B A R R, A
R 5 Fr=E 2 IR T WL ZLRR, 2 2R 1E
SRS R AT o /N LR R 5 (A
JE B BRAR PR BERE, BRI oK i 28 R A
MR T RBUR F M, (HA RTINS R 2
AR AR, R PR R i ) £ i B D E B S BRI
R, ZBUSE ST S EUE R,
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