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Table 1 General situation of soil samples on the bunds in purple soil sloping farmlands
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Fig.1 Development process of soil cracks on the bunds in purple soil sloping farmlands
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Fig.2 Variation of crack parameters of the bunds in purple soil sloping farmlands
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Fig.3 The variation of soil shearing strength with moisture content in bunds
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Fig.5 The variation of soil shearing strength parameters with moisture content in bunds
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Fig.6 The schematic diagram of crack development process in bund soil

ABIESE BB R R AR K B AR A
HEIE KR gAY RIFa TRE, M AFIES
R BRI A R, (B AR R B B R oy
LAFAERR Y 225, AT RESE SR AL B] B A A A 22
S N o AFTEBETT ISR AL B 90 min, AHEL
FAFES HFIEZ 30 min; i HRERORBI AL & HE
BRI BT, [ — 4 P RBUE EEV .
WA, LIERBE T 2 EKERE B, HAER
KR SN B U 52 R (] i R e 2

MISEI , AT 2L B TR R IR B B
SRR K JFZ Y RIPE TRE . &
W 7% S4B A B AR 1 1 39T B 5 A/ N T 2
KRB, PUoya B KOS E00 s el Bl AEAS A 7
IR AR 2E R, IRE7KER (22% > w> 10% )
At 79 e K - SO B o B R R i 42% , EeR B R
TIEWFIE 55%, NEEKFE (31% > w>22% ) I}
e R R BY R IR Y 4.6 5 R KB IR 1550,
21, WV E KR 2Bk B X 3T



584 + 3 i

Fid % 54 %

BTG I RSN B 4
3.2 FRIRBHIRRERL F 558 E IR
ABEER W, B EHUIT R RI, RB
BRI OB S SRR e 8—2, %
BT Y R IR TR AR A S R e s A A
A RUAHERE S R 7 B SR 1A B AR B M I S D s AR
b, X2 AR S B R U S Y
SR RIF A R BON — B, EERO R ERKRT
PR BN ST G RS R BN, AR LT
Wedi g 3, kLI, A R, BRI
WK BEK O ARFEERERL, KA AR S 952
W55, BN L AR B A M b s, SBURA £

ME KRR K F AR R T 24807 A6 1
WHERBT, TR I IR, 35 Tkl
SRR R SR, AR ISR
FERBRE B 1L B A IRk 47.6% , [R]— 4B % i
SAFFIYE (A) r2o20 FuLr 22 fBhg i
R T 252% ~ 45.8%, H/NTEML (F£3) .
Ak, HBUEE N AL 2 75 i KR 10% I
FIZER I TN 28%, /NT R+ MER %=
R, XARE SR A MER SRR AL, 11
USSR Rk A R IEAOG, AR i,
FALVE s, AR A BN I R 2 e )
BE, HIARE S Z BN, 3T 5 O s

PREE G il R 6] (R R 45 108055, B R I IT IR A 5 ERTEE

*3 HESHSITRNIEENEXMRER

Table 3 Results of study on correlation between crack parameters and soil shearing strength
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The Development of Soil Cracks on Bunds in Purple Soil Sloping
Farmlands and Its Influence on the Soil Shearing Strength

XIE Si-kai', WEI Jie"**, KANG Jin-cheng?
(1. Chonggqing Key Laboratory of Surface Process and Environment Remote Sensing in the Three Gorges Reservoir Area, Chongqing
Normal University, Chongqing 401331, China; 2. Chongqing Observation and Research Station of Earth Surface Ecological
Processes in the Three Gorges Reservoir Area, Chongqing 401331, China)

Abstract: [Objective] The aim was to explore the crack development law of the bund and its effect on the soil
shearing strength in the process of moisture dissipating, and in order to provide a scientific basis for revealing the
instability mechanism of the bund. [Method] A typical bund in purple soil sloping farmland was chosen as a case to
explore the relationship between crack development and soil shearing strength through simulation experiments to
observe the moisture dissipating and crack development process of the bund soil and test the soil’s shearing strength.
[Result] The development of cracks on the bund had obvious stage characteristics, and the area ratio, area perimeter
ratio, shape index and fractal dimension of cracks generally showed that they increased rapidly at first, then expanded
slowly and tended to be stable. The stages of crack development had different effects on the soil shearing strength and
its parameters. The shearing strength, cohesion and internal friction angle of the samples with crack development and
no crack development had no significant changes in rapid development phase (31% > w> 22%), while the crack
development had a greater impact on the soil shearing strength and cohesion in the slow expansion and basically stable
phase (22% > w> 10%). Under the experimental conditions, the soil shearing strength of the samples with crack
development was smaller than that of the samples without crack development as a whole, and the soil shearing strength
gradually increased with the moisture dissipating. The difference between the shearing strength of the samples with
cracks and no crack depended mainly on the soil cohesion. The soil cohesion tended to be a minimum (10.97 kPa)
when the mass fraction of moisture content was at about 20% within testing range. The cohesion of the samples with
crack development changed slightly with moisture dissipating, while the internal friction angle increased linearly with
moisture dissipating. The shearing strength of the cracked soil was mainly affected by the internal friction angle.
[Conclusion] The development of soil cracks in purple soil farmlands has obvious stage characteristics. It has a
significant effect on the shearing strength of soil, and it is more obvious when the moisture content is low. The
influence of crack development on soil cohesion is greater than that of internal friction angle.

Key words: Soil bund; Soil crack; Shearing strength; Moisture dissipating; Purple soil
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