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MECHANISM AND ABILITY ANALYSIS OF PLANT ROOT
REINFORCEMENT IN SLOPE PROTECTION
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Abstract: The stress, which acts on the plant root in the crag earth medium, has the characters of extreme
complexity and polytropy, so the determination of its reinforcement ability is considerably difficult. According to
the slope protection action mechanism of the vegetation and the stress-strain pattern analysis, the model of
reinforcement mechanism and the general mathematical formulae of the root system's resist-slipping stress, and the

plant root system’s reinforcement ability are established.
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Fig.1 Plant root system distribution in the matrix
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Fig.2 Sketch of the plant root system in fissure of the slope
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Fig.3 Sketch of the plant root system for slope reinforcement
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Fig.4 Testing model for the tangential reinforcement of the

plant root system



o5 Ml B AR T T RR TP R AAR R 0N AL S e A * 2673
Iy
T e =min{ [N]', _[Q] '} (7)
cosa’ sina

s T AMRER D) 0 fiE

gy HAR RS O, e Bla e R
uf,  BE IS A5 T A e L. s
AHRARE I ISR 28 2 A%, ARYIAR AR BD] R
[#] E ) B AR AR 5 59 T KSR A A T AR A, DURR
LSRN 0~ n/2 WA VST 1) 0 [ fig
J1, A

o= [T @ = [ o L0 1O

’

cosa’' sina’

}da )

MRETh A T AR R, FHK
i R
T=nd" 9
A d AR EDmm): n, m B0 E R
IOERL L
DI nE e x4l LAy 2. B2 85Y)
MR E EEAEH, Sl Pir s EES S

4 BR - RAESERIMERESH 547

41 BER-REASESERENITE

B - WARE S WSS ALY 3 TR
TED R, TN TIHEY, EAMUER
TAREEME, M HEAEDEME. PR e
THOA R TR R 2 RIAHEAE R, W] A
J12ERGE R S VA, IR A I R
PUAUHIR R M EL N2

HERZ R WA SR, YR RE S
FLay B, AEE— AR A, R G
Wr 2L T A7 8% 0 2~5 mm A S K E. BTt
A RGP RE ), - IR R AR
TX PR A B R AN T — 2 AR R R AL
RGeS EAT 4NN, R A AR
HIAVEARTERE )1 IR M AR I TURURE [A) A7 11 R 1
JIRE S Ty I, o] DU i (BATR) - iR R
A RBEAT PR RS LA SR N s g i) T
Kl 5 25 TR - IR B SRR ORI AR R 52 )
i, HES5H

()= Ks(x)/B=K| :g(x)dx/ B (10)

e s(x) b x RUAEHR AR A AL BE 2 [8] (1 A1 A7 75

Z =
% JHE

K5 JE - AL S AR I IR 52 )1 43 Hr ]
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resist-slipping stress
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Fig.6 Axial force and shear stress distribution in the plant root
system
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