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Analysis of the slope stability reinforced by roots of woody plants

DING Wei', SUN Shulin' ?, CHEN Yiyang', CHU Hao', ZHANG Lei'

(1. School of Earth Science and Engineering, Hohai University, Nanjing 211100, China; 2. State Key Laboratory
of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: The model of slope reinforced by roots is established and the numerical simulation is carried

out by using the pullout resistance of different roots length according to the principle of the axial force
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and the shear resistance of the woody roots system to the slope. In the process of simulation, the effects

of the roots length,

roots density and rainfall conditions on the slope stability are studied. The results

show that the roots of woody plants can improve the shear strength of soil, increase the stability of slope

and make the slope more stable. Increasing the length and density of woody plants can make the safety

factor of slope larger. The roots system can still increase the safety factor of slope,

and has a certain

reinforcement effect on the slope under rainfall conditions.

Key words: plant roots; slope; factor of safety;

R BEIREE A A R SR i, MR R EBGIR
HOR RS R Sk L AEfE . PRIBE, DR ER
b, RS E A SCE R T A B AL
WAL A T RIS ), SRR
MR R RS, (Rut 7RSI & e, Hoh Zhu
% PRS2 P ALURHAR A BE ML A 3l S fa e
PRSI, (B R PAR R SR PR A T5 10 25 BB A
BESh, ARAE A A A BUER 0 322 R A AR 2 TR] Y 422
Ji7EA, Zhu SR 2 BPLAR 0 A 7% E S
J37 BB A A AR - 7 A Y R 48 ) s, B

I#5 HEE. 2017-05-09

pullout resistance

e — M RERIE . ASCR IR R4 R E
AR IR, BOR R BEAR & T B PLdk AT TR
XA R BE . 5 A 85 BE RN 1 4 155
P 2o R A e PR , AT R T S e
M T 7 A A A 4 [ 3k 0 1 R /N B 3 Wil e

1 IRAR BRI N F RIE

1.1 KAEEY
Bl 1R R K B L, REAR R (IR AR 2 im

EEWE . FFEE LY E AR ST H (2005408911); 822 BEA GIFHA & HBHR (20071108)

fEBE . T (1992-) ,

B, FIFESEDEN, Wi, BRSO WA LR



28 L A DR S N

w8 % B % W) 2017 4F

8 fcosp

AR AR S R B

Fig.1 Schematic diagram of the slope reinforced by roots
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Fig.2 Relationship between axial force and effective bond length
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Fig.3 Pullout resistance versus roots length
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Fig.7 Change of safety factor with roots length
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Tab.1 Mechanical parameters of sand and clay

W+ i+
Vunsat Psat c [0) Yunsat Psat c o
/(KN-m™) /(kN-m™) /kPa /P /(kN-m?) /(kN-m?) /kPa I
17.5 21 1 31 16.5 19 2.1 23
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Fig.8 Change of safety factor with roots density
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Fig.9 Effects of plant roots on safety factor of slope under
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