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Desiccation cracking behavior of vegetated soil with various dry densities

GU Yingdong, CHENG Qing, TANG Chaosheng, SHI Bin
(School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China)
Abstract: Desiccation cracking in vegetated slopes is a common phenomenon. In order to investigate the desiccation cracking
characteristics of a vegetated soil, a series of desiccation tests are carried out in this study. The vegetated and bare soil groups
with four different dry densities (1.3, 1.4, 1.5, 1.6 g/cm’) are selected. The weight of each soil sample is regularly measured,
and the development of surface cracks is monitored. A self-developed system CIAS is adopted to quantitatively analyze the
surface crack pattern during the drying process. The experimental results show that: (1) The evapotranspiration rate of the
vegetation soil decreases with the increase in the dry density. (2) Compared with the bare soil, the vegetated soil sample has a
slower water loss rate and a smaller critical water content under a certain dry density. (3) The dry density has a significant
influence on the desiccation cracking behavior of vegetated soils. The larger the dry density, the larger the water content
corresponding to the formation of the crack network pattern. (4) With a given dry density, the vegetated soil has a smaller

surface crack ratio and an average crack width, but a larger crack density compared with the bare soil.
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Table 1 Physical properties of Xiashu soil

XS R R JHRR WS BRIAKE RRKTEE TR B 2/%
G w/% wp/%% I Wop/%o pd/(g-cm3) >0.075mm  0.075~0.005mm  <0.005 mm
2.73 36.5 19.5 17 16.5 1.7 2 67 31

TAETFR W T SR 2 Rk ke . AESEPRaR il
WRET, AR AR TR, AT
TR AR BB TR AE LU T8 3 TR SR
H AT TR L T AP R R MBI A TE 2,
DAl LB HE TR R PR

AU, BERBATANE T8 B R A AT R
W4T R, HBEREN A, XA
JeAad BB KA, ER i B AR IR R F
SEBIETEREDNT, BT ARTERE R N
WM AHURE . RS B R DL R A SRR
WIZARFAL, IFERT T AEYIAR R HAR T4 TR R
HLEE, FHRWTFTEE FOR AR A T 4T DA
FAEHA s R S %

1 RPN 57554
1.1 RIEAHR

AARIS TR FH BB oA U X R & 1, H
AL AR 1 . PR E5 K, (BFh
FiE, BRI, KFRESR A
1.2 HEHF

PR R TR S 2 mm 0, BB A
ZHREKE (16.5%), FHECELT 1) TR E RS
HpL 48 h, fELARNIRIKD IS RYE 4 DR T%
B (13, 1.4, 1.5, 1.6 glem®), KA5EESL1EH] %
A IG5 A E RS A 200 mmX 200 mm
X30 mm. #ARFES 3 KIS RS, IR ELEE
N5 mm, JESCEIRFEE SR 15 mm. FERE LR,
JESZP R E RS E N 10 mm J5, 1E- AR IR
24 o/m? PIFEFREE BT CRAL AR B RO M i &)
TSI (29209 BIEFD. 228K, BHl—EiE
IR TR AR ek, dREHE b IF S 2 kR &
FEH 15 mme HIRESERSS, 7ERTA BRI E e &
BOK, FEY21d G, BEIEMHERKA 50 mm.
1.3 WMIFFE

RIGwAEE LR (w5298 G-1.3,
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B-1.4, B-1.5, B-1.6), B4 &ARFE BN T E N
1.3~1.6 glem®, BEAAFERIBA PATRE. W5 RA 1)
REWME PR, IR A R 2 5 K
RN A45%, SRIEETHEN 0.01 g T RKF LFrs:
T, 7EUY AR E DR U R 78 A K, TE

PH B RFE R T 40 em A [ 2 — S FHATLR & B i B ik
FERMMBR B EIMG . BELNKEE T RSN
% (T=30+1°C, RH=50+2%) 1, 4k 4 h il
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R REWRE/NT 0.1 2, MO T RS

1 KRB REE
Fig. 1 Schematic diagram of experimental setup
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Table 2 Details of experimental programme

ke Eijﬁ? *zﬁfl;i LR R
G-1.3 1.3 24 182 87.1
G-14 1.4 24 177 84.7
G-1.5 1.5 24 176 84.2
G-1.6 1.6 24 168 80.4

1.4 ZPEEIRLIERAR

AR T RS H ERER I CIASCE T AR
EHEAL B 58 B0 R4, S 23R E hitps:/es.nju.
edu.cn/climatengeo/main.htm), Z3MCHEE N SNE &
Pr2EE G T LR TR A AR 12
HARRAERAR . RIS HOE A 225 M 5% STk
[6, 10].
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Fig. 2 Drying-induced evolution of water content of bare and

vegetated soil samples with various dry densities
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Fig. 3 Drying-induced evolution of evaporation rate/
evapotranspiration rate in bare and vegetated soil
samples with various dry densities
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Table 3 Test data of all samples at constant and decreasing rate

stages
e EEEME PEEpeemm Mm%
B T B T e
o < \
(gh) U (AGghy A R
B-1.3 1.94 113 -0.037 92
B-1.4 1.74 140 -0.035 84
B-1.5 1.70 149 -0.029 97
B-1.6 1.59 188 -0.054 75
G-1.3 1.73 132 -0.037 88
G-14 1.60 155 -0.010 88
G-1.5 1.53 199 -0.039 71
G-1.6 1.51 180 -0.026 93

TR E, FREA Kk 78 Bk
3N B A5 R B, A AR RO R N 1.73,
1.60, 1.53, 1.51 g/, ZMr B mlRR4L 132, 155, 199,
180 ho AJLAEF, MEHk 1 38508 2 5 T35 B 5L AUk 2

KR, M EIRIL 12.7% 4 L TH N 1.3~1.5 glem’
I, TR T BRI (R I, S T AR 1.6
glem’ B, G-1.6 WlFEHE NJRIRE T B E R T G-1.5 ik
FE, IX W] REAE BT AR T3 ORI, AR b £L
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Fig. 4 Crack propagation in bare and vegetated soil samples with various dry densities during drying process
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Fig. 5 Drying-induced evolution of quantitative crack indices in

bare soil samples with various dry densities
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Fig. 8 Final crack patterns of all samples with various dry
densities
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