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DISCUSSION ON VEGETATION METHODS AND STABILITY OF SLOPES
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Abstract: SNS(safety netting system) active protection is an open system to reinforce slopes. Considering its
merits—easy to install, high efficiency, low cost and artistic effect on slopes, it has been widely used in many
fields of domestic industries, such as hydropower station, civil transportation and mining engineering. Though the
feasibility of combining herbage protection with the SNS active system does exist, few practical engineering using
this method were put into effect. The study on this issue is also scarce. In this paper, the authors summarize the
conventional ways to afforest slopes, discuss the feasibility of combining SNS active system with slope
vegetation, and suggest that three vegetation ways can be used to the slopes reinforced by the SNS active system.
The authors also advise proper amendment of these vegetation ways. A new method of evaluating the stability of
the slope protected by the flexible active protection system is put forward. The reinforcing effect of slope
protection with herbage at shallow layer is demonstrated; a simplified geometrical model to simulate the situation
of the slope is proposed, from which formulas used to calculate safety factor can be deduced; and a practical
engineering slope is used to testify the formulas. The results show that the formulas are applicable. The following
conclusions can be drawn as follows: (1) the SNS active protection can successfully reinforce slopes; (2) the
SNS-herbage protection overcomes the inconvenience of traditional ways to reinforce slopes, improves the effect
of the vegetation, and becomes a developing method with ecological and social benefits. So, the SNS combined
with herbage protection is recommended.
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Fig.1 Sketch map of SNS active protection system
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Fig.2 Reinforcement of roots to soil
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Fig.3 Calculation sketch of slope stability analysis with SNS

HBE )

W, =Dhy /sin@
W, =D?*y cot(ar/2)

W, =D’y cot(/2)
(1)

(1) AR EEH L2 AR T )
T, =W, sin(@ + f)
T, =W, sinéd
T, =W, sin(f — o)

2)

ARGOIE
R, =W, cos(d + f)tan g

R, =W, cosftan ¢ +ch/sin & 3

R, =W, cos(f —a)tanp + cD/sina

BIOFEAOT =T +T,+T,, BIHEN R =
R, + R, +R,, AUk, WA %R
F=R/T=R +R, +R)/T, +T,+T,) (4

(2) 52 A IR R )

T, =W, sind
T, =W,(0 —a)+SDcotacosa

T/ =W, sin(6 + S)
()



sk H2i

DEIWAE. SNS BB 41 T st SARE PR ©239.

RGO
R/ =[W, cos(@ + ) + SD cot fsin f]tan ¢ +
SDcot fcos S
R, =W, cos@tang +ch/sinf (6)
R; =[W, cos(d — )+ SDcotasina]tan ¢ +

cD/sina

FIEE,  RTAG RUFEAR 22 N [ 5 11 F R I3 1) 2
EREN

F'=R"/T'=(RI+R,+R)OAT/+T,+T)) (7)

A= AR SR ER R B R B U2 50 em A AT
IS N IS AE R AR R AR Rk, AE T AR IR AR
SEVEI NV AZ 5 BRI AR BT e Ism . 1 4.1 1
Y HTRT R AR TN B A R R D B o, ¢ 390
He's ¢ o HRQ)~@ 4, BIEE RN LFs)
SNS, HEBE B35 i 3 Ak () B e M IR REAT 21— e =i
AT AT R R AR R R T 1 m BUT,
MR AR R O L, AETE S v LA
JEAR AN AR RIS . eI =) SNS KXt
R R BB ER . i@ S5 mT4n, H
TR 22 W R g b — 7 T LR W AR B 4 T
DI 5 AR I OK T A R T EE R T
DAL 1T 9 A 1) 22 4 RBB AT — o s TR 4 o o

BRI, K 3230 SNS St B L Rl kAT
T, 5 [ B 2% R R 3R 0 T PN B A1 RO 2R
IR i SN 22 DR SR VR D, J 3 i Ao 1
T 15 20 4
4.3 HEID

TR RBIVI KR 522 AR5 2 S kiE
WOz A, AL FEmA R BRY ERET
%, FETAK. R IR 10 0.3 (BEI L
BB, JEARRER . AHBORET,  ELAT AW 2B AR
gEFIH, WML 30°. ZXALPEHISEmT, Bhis
AT, B S B KA 0.4 m, — MR
1~2m, & 3~4m, [ 1.5~4m. RFEN KT
PR BRI A, DEy ot . TR
MR T GPS2 B SNS T# R RS THI .
B 22 48 R DO/08/300 4, s}k 4 mx4 mo 4N
22 KM R ELAR N 2.2 mm IV EEEN 22 G Rk, Y
FLRSIN 50 mmx 50 mm, ] ¢ 8 mm £ 22 48 4% 15 4
EFEAE SIS B O BRI SCEGENIR A ¢ 16 mm

B 22 2 0 ok eORE R AT (2R) . BN 22 4R ) R AR
HFFIEA] ¢ 32 mm BREUH, Wil PiR AN T 60
kN, HEAFE S EREANT 2 m.

A EEHETT &0, ST N E 20 AR 4N
22, ML WIHT RS 1 770 MPa®!, [k,
BT 28 22 W BT REBR AL (0 S KB ) S, =20

nd?

J x1 770x10°=135kN, H1/& 3 i) LT R

Hl: 0=73°, a=43°, B=17°. WS PRIz
UL hE3 m, SR SE Sk T RBRE A 4 m, B
Dicotf=4m, Kt D=12m. 58XACHEREA AT
SRITHUE c=50kPa, ¢ =20°; Ay =25kN/m’.
FXEEHAEARN (D~ (@), IR RHEZ) SNS
2RI R F =1.43. R RIER 2
i, TS, BN 22 48 AT IE T AR
RS PRt b ) A Hm REM—F, W S =
0.58,0 » AAAIN(E)~(7) T 43 0 [l )5 T4 38 1) 22 4 3%
oA F'=2.37,

BRI S T 40, Sz TR S,
TR T 330 SNS #HATRI " Z 5, W3 24 R4
THWEME S, CERBmE R, v eA L

LR S I A R
5 & i

SNS FE A FHZRNEM LR B Al 53
e BT F R S SNS B TR R AT A
B HAE KRG SE N TS A SAE Tl g BB
B IR A AR 323 SNS n I 320 3 P 2 AT R P
SOIFAGEIRZ , DT (I FU AL BN QTR A 45
By 3l SNS £ty o BEXTIBUIR, ASCEs ST
R B TREROAR, X5 Fhafl U5k 5 3 SNS
GBI REVEAE TR BRI, XA T R B 5L
WP IERGEAE TRRMEM . BEAh, ATCIESR
T PR SEARAY, RR A SNS Jin I FR) i 3 )
FETEEAT T2 . TR SRR, RITE
Zf) SNS wJ A I 2 4 AR AL S R AT ORI JEE [
o PRI, SNS A — BTG R SE, AT LURYE
He & 2 MR 2 AL DT I TSGR AT ER B B, R £
UL KA E , Hh B B A, RERE
HIARPITHZ BRI, B IZR40 . SEfb LR
R



*240- HA 1S TR 2006 4
Compilation Group of People’s Republic of China. The Common

%%iﬁjﬁ(Refe renCES): Low-coal Content Steel Wire(GB/T343 - 94)[S]. Beijing: Standards
Press of China, 1994.(in Chinese))

(1] %O0KHE, BHACZE. WiSHVEH SNS RMEBIPREMBIER G (6]  WHLE. TR B R M —— 8 - 773k « B M), Jbst:
H[J]. 2%, 2001, (11): 14 - 20.(He Yongmei, Yang Youkui. Design ot [ K I 7K L B #E, 2002.(Chen Zuyu. Soil Slope Stability
selecting type and arrangement of SNS flexible protection system in Analysis— Theory, Methods and Programs[M]. Beijing: China
rockfall field[J]. Highway, 2001, (11): 14 -20.(in Chinese)) Water Power Press, 2002.(in Chinese))

&+ Zs A A > S I [0 T L
21 A& 2 BIAE, S ik SNS YRR LR S [71  Zhou Y Q, Li T B. Assessment of risks, hazard and mitigation of
4 LA 10 5 b [E] H KEGR 1G5, s My, - . .
HO LA FLREL. R CES a4, 2004, 15(H): 47 rockfall in Dahekou Hydropower Station[A]. In: Proc. of the 7th Int.
.(Li Youzhi, P i, Y Youkui, 1. 1
SOLi Youzhi, Peng Wei, Yang Youkui, et al. Some problems Symposium on Landslides[C]. De Terrain: [s.n.], 1996. 435 - 440.
concerned with the practice of SNS slope flexible protection e . . N . - R
P P P (81  BEZ L TR SGEIM]. b FIFAEHEGE, 2003, 99 -
system[J]. The Chinese Journal of Geological Hazard and Control, . . . L
103.(Yuan Juyun. Earth Engineering Testing and Principle[M].
2004, 15(Supp.): 47 - 50.(in Chinese))
Shanghai: Tongji University Press, 2003. 99 - 103.(in Chinese))
(31, TRz MO T REORIMI, bt ARACH AL, o ) ) )
[91  Ewey, Hisr BRI Ea ). A n s s TRER,
2003.(Zhou Depei, Zhang Junyun. Bio-geotechnical Technology of
1998, 17(6): 687 - 691.(Wang Kejun, Lee C F. Brief mechanics
Vegetation[M]. Beijing: China Communications Press, 2003.(in
analysis of bioengineering techniques for slope protection[J]. Chinese
Chinese))
. o N ) . ) Journal of Rock Mechanics and Engineering, 1998, 17(6): 687 - 691.
[4]  BREXK, BUsEE. L LEMSIEEE oM. dbat: KR
. ) . ) o (in Chinese))
H A, 1995.(Qian Jiahuan, Yin Zongzhe. The Principle and
101 B3 Wl Wb, AF. SRR D] s A %S
Calculation of Geotechnical Engineering(Second Edition)[M]. [10] A, B L1 2
R . B )
Beijing : Water Resources and Electric Power Press, 1995(in LR, 2004, 23(16): 2804 -2810(YinKe, YueZQ, LeeC
Chinese)) F. Slope vegetation and its application in Hong Kong[J]. Chinese
5] i AR R [ STV S AL, — A i A 4 (GB/T343 - Journal of Rock Mechanics and Engineering, 2004, 23(16): 2 804 -

94)[S]. dbxt: o E bRk H A, 1994.(The National Standards

2 810(in Chinese))



