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STUDY ON MECHANISM AND APPLICATION OF SLOPE PROTECTION
WITH VEGETATION
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Abstract: The slope protection with vegetation is to stabilize slope and protect slope surfaces according to the
mechanisms of conservation of both moisture and soil with vegetation. Research shows that the mechanisms of the
slope protection with vegetation include that (1) root system of woody plant can anchor rock and soil slope bodies;
(2) root system of herbaceous plant has reinforcement action for rock and soil slope bodies; and (3) vegetation can
prevent the erosion caused by slope surfaces. The chief characters of the slope protection with vegetation can be
described as follows: (1) the effort of the slope protection with vegetation is very weak in initial stage, but will
increase as vegetation growing; (2) the action range and effort of root system is limited; and (3) relatively stable
slope is demanded for the slope protection with vegetation. Based on these, environmental compatibility and
routine of the slope protection with vegetation are discussed. Combining the technologies of traditional slope
protection and slope protection with vegetation, the respective merit of each method can be displayed, with this
method slope stability can be guaranteed, reinforcement measure is durably effective, and immediate revegetation
on the slope surfaces and the ecological environment protection are realized.
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Table 1 Environmental requests of different slope protection
methods with vegetation

WO —— kg
WM R

i R 1:1.0 1:075 FJi. smRALE BA
SRR 1015 11125 1R, SRALE R
g LT 11 B LA
FHREE Y <1:10 1:1.00 + il
R A B ﬂffgl:Lg USRI
R ﬂfgglxnsiﬁ\W%\mﬁ%%%ww
T TS 1:1.0 1:1.00 V4. KA. WA S by
A2 1l AL i . ~
ﬁmﬁﬁﬁﬁmiiﬁg 10100 T AL T

T . o HUTERESIE S AT T A 5
o R TS SlﬁBlﬂ&)waﬁmﬁ
RBEEAER o c )00 M SRENEREE2E EE DL
Wi PO

BEERYY =1:03 - CEBEETESEEINILY

4 HEWIPWSRFEIFRFZERES

AW e 3 I, B ESR H AT KA 4
Ko FRGEARAS o IUBBIREE PEVE O T2 BN R P

Rk, Xl G LB E AR S 5.
Wb, AEREATRLG IR, 7 TR A AR T
BEAT IR AT VA, AEDCEERD b, N HIAR G A 38
BRI AL TROE RS, FIRE R ER, 5)
— 7 T LR B30 35 R PR B e 56 2 PR R 30
Jie

FLRE R R A 75 4 T R SO S AR
PR 3). ZBNHA I MRl (1) RBUBT
FEUHE, ZORPERGRI S M A K O
AREYIFIIE B, Al 2 AE T 5 BRI TA] Y BN 24 3
FARIAEE; (2) SRHIAIARGE ME A, MRS
PASREMERFAIE, A AT RN TRERG s (3) o
A% GE IR AL T [ R 1 L A A B AT HL 4G
RSO TREFE AN, R S A
ANJF], N 2 38 N

5 TiESEH

XA B R, T JC BRI R A T
T2 SR 1D e w7 w1 £ 2 g v 9 | G

A IR ORI R SRR . HOC IR %
RN

E_ c+ Acos’ atang

X = X ‘ 5 . (4a)
W) . — 2SS A T4 T A ok R o A AR A e Bsinacosa
W), ) S AR S L A R s B R e o,
P M, AN, MEEACh, BEITR R i A=q,+7(L-L,)+ (e —7u)Ly
B T R M AR BSR DAAL, I N AR TR E R, B=qg,+7(L-L,)+7uls (4b)
WA A KRR, AN N R A K AR T C=C, +C
| [ [ |
\ B A ‘ TEMR
S A aEE A R
HIE & s AL PE Py, —| I A PN |
| I I | r———i———j
| mray | | rreaw |
. | | l | |
# it % # wepy | | FEPEF
" * 5 5 S REHT
o o o o THEHE TN
[ |

I I—|—l

W TAR 8 AR 3 N B4 T R OF S

B3 R s A

Fig.3 Flowchart of slope protection with vegetationt!



© 2224

AT TR

2006 4F

X ROV REG o MR M: LA
JFERERE s L, MR R ¢ MARRFER T, Xt
THRARKEY), R AR FR A B 55, T IRAR A4,
FEBAR RN R g, AMEBATEL o A HIE
RS o NABMNEEM: yo N LRRATERE,
Yo HKIE S,

WA FIRBRAS e J7i,  AR SO K T B v
AR A AT T ARSI R . %
Wl KA 400, R /N3, SR T4k Bishop
RIS, A RE0N L1, SRR R K
WHRRKE S 0.5 m A4y, MHLRZW w4 R
H 1.95,

RIPCR e R B Hek. HEE, A%
Bl RN ) W 1 R LA A, SR AT R A5
W] e T P = ARSI o VRS R - R
15~20 cm. BTk, JmAaHKE AT HE
Ko P i T, SR U BAT [ T
[ FIFE L, AREE SR K . PRSI B
T

(1) HTHERS: ARG LNE . AR s
(ElEPE ) AT BT A EE R A
RHEHR .

(2) A ARHR A RO, 2B A
W 10077 s RO AR T RO A7, A P s ol s, A
R R S A7 T AR P 5 e S i [ )

(3) WALAHALS: B AR S A7 T IRK PRI S
AR, IEEE 22 Rk L TR ISR L .

(4) AR SR L TR AN = 4425 M,
WA )5 42 5 FE AN /N T 10 em, &5R% 30 om Ak 4L
gh, e U RAT T e ks 0 . SR i Y 5 45 1
TREE 213 78 )R IR S .

(5) FHBEFIAE: BliEHEHER G4,

(6) RUMAZRY: RAIHOBLRUR WY, 8 G A
REWIERA — B RR GO k. FH s s
£ 1T NS 2 VNI B AR % P i S AN
FEFEHIE 3~5 om, HIZEHIRMASTRYT LIk, B
15 d SR H 3 0IB R A e T

WSROI, FEA 40 d S5 I T R 7 o A
80%LL I, 2 /N HJEik 95%, 25 ik 21 em, dx
KARIE 30 cm, Jiti 1. 3 AN H JiF, 7 i %k 100%. 3
TR AL A P €2 ot 2 1 R 48 T - 4985 7K St P A A g AS B
WAk o 1IN 2T 2 R G RAE AT ek G, 18

B TR MBI H I OLE 4).

(b) M HE
4 FEEY R SE

Fig.4 Engineering case of slope protection with vegetation

6 & i&

20 AR EIAEE A L TR T ORI R I
fHhed, 21 LSBT 4 TR AR e A e 2L AT
PR ARt AL, RS b T RSB, Y 4
FEA et N SEHERENTE, 78
FHIEAT (B 3 JTOR AR A PR BE S A RN BB bR
R E KR A3 fr, g B LB, AT
FU) L O P E IS AR s SRR R 54
B HRA R RSOR TR R, R IE Y B
WIS IE, BRERS ARAESAT I
LER7IN

FER I G EORILIAL TRGEIRES, [,
AT AR B AL BRI s B R S S AR S
LB BARA LG, L BRI XA AN
IR dika ik 2, JF HNZ% REAE B 7 U A8
G HMEN, Zra%IBE. . 1. EL
KRR, TERESE. Pl B sl fEidd
FELA BT o I T AR R 2% RS oW R S e 4



FosLE F1LW

JB R RS AR AL S TS

© 2225«

DR .

Eappib Ul i SRR AR SR WP TP URS o

BOBWREIE A TR . Y. b

HOE IR S

Bk MR IR

R A A AESR BN D, AT R
WSS N R RI B, DUE NNk 77 T
IS

& &3k (References):

[1] SR BIEDAERA SRR LR ]. B TFE, 2001, (5): 20 -

[2]

Bl

M

[5]

23.(Feng Junde. Summarization of subgrade slope protection with
vegetative cover technique[J]. Subgrade Engineering, 2001, (5): 20 -
23.(in Chinese))

KRz, FRERE, BEA. ARSI R A [] K AR
FEIm i, 2000, 20(4): 36 - 38.(Zhang Junyun, Zhou Depei, Li Shaocai.
Brief introduction to study on slope eco-engineering for rock slope
protection[J]. Bulletin of Soil and Water Conservation, 2000, 20(4):
36 - 38.(in Chinese))

T, VEREL A B AR A B B AR R ).
K EARFFIFSE, 2004, 11(3): 81 - 84.(Tan Shaohua, Wang Yimin.
Research progress and thinking of bioengineering techniques for slope
protection in expressway[J]. Research of Soil and Water Conservation,
2004, 11(3): 81 - 84.(in Chinese))

JARERE, KRRz MR CREEORIM]. Jbat: A RASHE At
2003. (Zhou Depei, Zhang Junyun. Bio-geotechnical Technology of
Vegetation[M]. Beijing: China Communications Press, 2003.(in Chinese))
SRz, R, A mEA A A A BRI A
FH1% 5 TRESAR, 2002, 21(9): 1 400 - 1 403.(Zhang Junyun,
Zhou Depei, Li Shaocai. Study on greening method for rock slope in
highway project[J]. Chinese Journal of Rock Mechanics and Engineering,

2002, 21(9): 1400 - 1403.(in Chinese))

[6]

7

(8]

[

[10]

[11]

PG, B, BRA. DAL HIGIEEALS P —1994
ik HAE SR D], A HACEANE, 1995, 12(2): 59 - 64.(Li
Xuguang, Mao Wenbi, Xu Fuyou. Japanese highways slope landscape
planning and protection—investigation report in Japan in 1994[J].
Journal of Highway and Transportation Research and Development,
1995, 12(2): 59 - 64.(in Chinese))

TR VRRERE, A % R A BA I iz ).
AR, 2003, 19(3): 7 - 11.(MaWanguan, Shen Kangjian,
Deng Futang. Applying the technology of spray irrigation for stone
protective coating on the border slope[J]. Yunnan Communication
Science and Technology, 2003, 19(3): 7 - 11.(in Chinese))

A, BEGE, Bl & BRI E S S N
AR P EK - RRFREE, 2004, 2(3): 10 - 12.(Zhang Mengtao,
Qiu Jindan, Yan Dong. Application of external-soil spray seeding
technique to slopes natural eco-restoration and protection[J]. Science
of Soil and Water Conservation, 2004, 2(3): 10 - 12.(in Chinese))
ERE, FECE A RNTE]. A AR TR,
1998, 17(6): 687 - 691.(Wang Kejun, Lee C F. Brief mechanical
analysis of bioengineering techniques for slope protection[J]. Chinese
Journal of Rock Mechanics and Engineering, 1998, 17(6): 687 -
691.(in Chinese))

L, WEER. HFOLE M ESKE T[] 2
[i], 2001, 21(4): 318 - 322.(Lou Zhonglian, Dong Zhiliang. Study on
new technology of ecological restoration of rock slope[J]. Underground
Space, 2001, 21(4): 318 - 322.(in Chinese))

B, SR AL RS R RURORBEBOR R BT[]
JKSCH T TAEHB R, 2004, 31(1): 87 - 90.(Zhao Hua, Huang Rungiu.
Characters of biological protection of rock slopes and analysis of its
key problems[J]. Hydrogeology and Engineering Geology, 2004,

31(1): 87 -90.(in Chinese))



