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Taking Robinia pseudoacacia forest for slope protection as an example, based on finite element method
this paper researched the stress and deformation characteristics of R- pseudoacacia root=soil composite slope
which combines roots, soil and the interface unit; and analyzed the impact of root system of R- pseudoacacia
forest on slope stability - Results show that there is a concentration zone of stress and displacement in the area
strecteches inward of soil from the toe of none forest slope- Root system can make the concentration zone of
afforested slope decrease- The displacement isoline around the roots changes severely, and the maximum
horizontal displacement of the afforested slope happens in the area of root system- At the same part of the
slope the vertical displacement of afforested slope is apparently smaller than that of the nonforested slope-
The isolines of the maximum and minimum principal stresses increase with the soil depth- The maximum values
of the maximum and minimum principal stresses of the afforested slope are smaller than those of the non-
forested slope, which explains that the afforested slope is more stable -
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FIGURE 1 Simplified model of oot system morphology
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TABLE 1 Coordinates of control points of the slope
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FIGURE 2 Meshes partition of the afforested slope
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TABLE 3 Stresses of representative points of the slope
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1 —19.84 —18.45 —35.07 0.56 0.73 0

2 9.84 8.42 4.25 0.07 0.05 0
3 —15.71  —7.83 —27.59 0.08 0.22 1.79
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) 1.03 4.46 —16.16 0.36 0.05 2.12
6 —2.38 13.71 —22.85 0.49 0.14 4.73
7 —7.80 20.14 —0.03 0.39 0.13 3.75

XFEHE KR 1 a3t

3.2 nifEE

EPO =7 0537 A Ml Toskal i ok

BAEEAFELRE, dET R ES 2
BRS04 7 DX s AR TR 2 A i DX S (R e T A2
P 5y, SR T2 B LR 18] R 48 SR 0 = 7KAoL
BN, AT 2B R HE AR 1A PR 30 U35 13 T Y
B LA RA B B AL F2, T HEABK
AR

Mt < m

T bkl

B 6 KPR E L
FIGURE 6 Tsoline of horizontal displacement

TR

Bl 7 SEE A E L
FIGURE 7 Tsoline of vertical displacement

TEMRILL I35 M 1) -k P A7 AE — ST AE
AR R S D AR Y d R DX I8 SHE BRI Ay ) e KK
TAAAE 0.01~0.03 m {E B A RIS ARER E
R — ELR )8R P i A AR BEIR, t2s  Boxkt
PRI P ARG (538 3 DX A4 7 BN ) 4 s AR
WA SRR F i 1) XSG R sy . B2 To
PRI O JE I 78 2 A BB AR,



210 om #ok ok % ¥ W

%30 %

MR A TTLLVE s e T, 2 W
JUT R T AR IR NI KFOLRS . AR
AR 20 HL S Y A BRI B R AT [ T 2 7
FEREENRA D AT ) — 7 T T AR A L A
Ao A—TTHESFHETRAASGNEIHEE, RA
AL PRAB AR RS VR 470N T 3L
XYEH, BE R TSR, ] AR ilih
W KRR AL RIS, AR R B A1 (45
R 2 J B KPR S 2 A AL IR 2 i A5 bRad 3¢
RRIKFL RS K ATED AR R ATIX, AR E )
VR 2 xR R 1) - 838 7 A= B S 0 vy 0 45
B LR AR R BN Sh B L R S8R, TS ST
SR BT .28 A BRI /A 220 1R AR [ L A 5 RS
FNGE - A0 TR R Z KFRLRE 1 7 HE 1) s ) 4t
VERAE TRAR ] LK b X~ RA R T R A
eI KFOL R AE H SEINMEE K, 5 TR AR B
ARSI RN 1 52 F B 0/ )N » AH Y I BELES TR 5
I A X BRI KF-ALRS 158 1 AT E R S

®4 ARSI AR FE
TABLE 4 Displacement and stress level of
representative points of the slope
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1 —0.026 0 —0.017 0 0.56 0.73
2 —0.014 —0.014  0.003 0.003 0.07 0.05
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6 —0.093  —0.060 —0.015 —0.044 0.49 0.14
7 —0.031 —0.021 —0.014 —0.025 0.39 0.13
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