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Investigation on effects of vegetations on stability of sandy slope
by indoor rainfall model test

SONG Xianghua'?, TAN Yong'®, ZHANG Shengjie'

(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of
Geotechnical and Underground Engineering( Tongji University) , Ministry of Education, Shanghai 200092, China)

Abstract; To investigate the stability mechanism of vegetations on sandy slope under rainfall, a comparative
experiment between “exposed slope” and “vegetated slope” was conducted by indoor rainfall model tests. Then,
three kinds of selected fast-growing vegetations ( Chinese holly, Bermuda-grass, and festuca arundinacea) were
planted on sandy slope to further analyze vegetation slope protection. It was found that the growth curves of the
vegetations were nearly S-type during plant growth, and the root depths were about 1.7 —2. 1 times of the vegetation
heights. Under the same rainfall condition, the steady state time of vegetated slope was two times more than that of
exposed slope. The global failure of exposed sandy slope had the characteristics of suddenness and linearity. Root
architectures of vegetations played an important role in slope stability. The rainfall model test results show that the
overall stability of the sandy slope with Bermuda-grass was the best, followed by the Chinese holly, and then the
festuca arundinacea, whose root architectures were inverted triangle, uniform, and cone, respectively. Meanwhile,
the growing root could bind the surrounding fine sand particles by releasing viscose materials. Consequently, the
roots of vegetations were intertwined together to form a root net, and a compacted root-soil composite protective layer
structure of 22 cm in thickness was formed on the slope surface. Additionally, Chinese holly with uniform root
architecture could effectively prevent the occurrence of the local flow-type failure near the slope toe in the case of
ponding water at the slope base, which can help to explore new bionic support technologies.
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Tab.1 Growth characteristics of different vegetations
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Fig. 1  Growth process of vegetations in pilot test
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Fig. 2 Comparison of pullout resistance and soil holding
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Fig.3 Rainfall experiment of vegetated slope

2.1 RWigE
2.1.1 AV SHEK 250

ARG 2.0 mx 1.2 mx1 m (£ x
FEx ), FEE PN AR DL R HE SR AL . R
T ORGPk | BRI R B Y SR RN
I TR TP TSR AT HL I3 Al ( PMIMIA ) . v ] ) 19 R o Al ]
LI e SR s S PR S R A i A s,
4 R,

FH

t FEtRa ¢t
FaARb 4

4 EYPEERERE
Fig.4 Model box of vegetated slope

(), 7R RLAR A9 PN AT 20 em TR KHE 7K
DI o P TR1P 35 B A AL AT R Bl n] LS U
AT AL, o T B I ek, 73 A
JRCE — R W0 A AR 0] DL R AN 3 AN
[Fl B GEASAR ), XoF EE A 7 () — 2% 5 2 A 97 3



- 126 - Mok E T Ok ko %R 953 %
ROR. IEA KRS IR B T HEK AL E i E Y B R R O, e 3 R (DU M OF
FEE RSB E FHEK. RS BPPHREARLRES I 5 (b) FiR.

2.1.2 BEWNEHRRS 2.2.3 AR

R TR 92 1 2R 48 1 e e 25 A K 3R HE KRS L ok
B SEAME . IR, o0t W AR E , AN R e
IR R 5 S L AE 0 ~ 132, 6 mm/h, T (4 RN
IKRZEARIR, R LA AR B K W /K A 34359 40 i I
- AR, 2 A AT R AT A 3 T 36 i )
2.1.3 FEUERERS

UG RAE R G0 bR = i O AR AL FRASHIL | LI LA
R G B2 IT R, W&l 3 JoR. ZEASRIAR /Y 1E i
J7CE— 6 = i ES AL (EOS-800D ) |, 4} I 7 ik
— & B 4K 5L (FDR-AK45 ) |, 0] DL & FE TCHE£f
Hi i SN A, AR T R

2.2 BIEAFNAE SRR
2.2.1 shigit

ARG SR AR A bR v D, HASURL R A% 1 7R
0.08 ~2 mm. 283 il &, 70 + BV 383 R BN
7.66 x 10 em/s, P BEHE M Hf 40. 7°. [F B, %
SLOPE/W b x4, 25 e Al b Fn A 356 Jot Wi g i 4R
LS S R 6 m B A B e R
BOM 1.2, Tk A BE T 3k 50°. 254 % FE A IR A FL A
AR ) 0 S RE U, F5e 2 0 3 A TR (14) A AL
Lk 1:10, 4nfE 5(c) s,

(c) M
B5 ENEDPHEERE

Fig.5 Indoor vegetation slope protection model test
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Fig.9 Side views of vegetated slope under rainfall
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