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Abstract: In order to study the effect of grass-slope protection on slope protection, shear strength parameters
of plant root soils were simulated by finite element numerical simulation software. The shear strength para-
meters of soil materials and the variation of material parameters under the influence of various factors were
calculated. The conclusion is as follows: A root system in soil will increase the shear strength of the material;
when the soil has a root system, as the length of the root system increases, the cohesion and internal friction
angle of the material increase gradually; The increase of the density of root distribution in the body increases
the cohesion force and the internal friction angle. In the soil, the inclination angle of the root system only af-
fects the cohesion of the root, and has no effect on the size of the internal friction angle. With the increase of
the tilt angle of the root system, the cohesion gradually decreases.According to the degree of soil looseness,

suitable plant planting should be selected to give full play to plant slope protection.

Keywords: Seeding slope stabilization; Numerical simulation; Plant roots; Soil shear strength

EHR AN LA 8 E SRR B ERUMR

BB, AR
R E RSB BEE R AR, EKR, HE, 400067

# E: ATHREFYPIRESEOL, @A RASAEAR I T A AR 2 LRBATIOT 2 E S5
HATAERL, I AAF BRI R A SRR S AR E B R # o0 T A S A, St
T AAYAR A I BRI IR, BARRE AR R K. MR AR 5 B I K m3g K @
EREAR B G A A B R AT AR A vt 3TN BB A AR R, FUAAR RN A L6 e, K
AET ) BA AR, ARYE LARNAL R, ABFSEHMATE, o KA P HAER .

KB ALF P

1515

Wt 2 ] G DX PR B T e, LA R DRE R i
e G BT 23, O T ERHZ AR E 1
AR S R it RIS R T R 25 M0 DL S A 5%
R, AYERBIY TR T A SRR i
AP T K B RR . PREFLSRE A
. RIPES IO ENREEENE L. ENES
OB BARTUAE AR 45 T

(1) BRI LIRS RE

(2) TR¥FAKLTRE:

(3) MRS, PRSI E ST fE;

(4) PRI 1 ThRE;

(5) BrE AT AR

A 2EF TR, YR RAE LA AR -

BABAZIL; MR R BRI R,

TREEW, EEMEREA T R R
5, MW HSHM R RAE LM e 528, B
B SN ERSE . EYAR AR PRI R E EE R
PN, A J7 HRIR TR AR 08, 5 —T5
TR T 25 AR SRR, e PAE g 5 T 3 R4
IR AR E M. R, s E X
AP RAAR T, TEA R AR 2R (0 00 7 2
B2, WFRARKI: EAMMR AL HERNS
IS A ARARL, TR AR AR AR 7 2R B A 5 A
Lo BEE AT AR REE— AR, R EE LA
T BEAT LI AR P P A S AN ], 3k i s AR )
B eI SBR B A 22 FIIA AT

ASCHE T EAEYRAR S LREIR- LR &1k
FRE 5 B2 25 0 DA B AE AN TR S FRL 3R 2 80 22 A0
i, N AP TR AR R A AR IR A

84



HEX. NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 3, Issue 3, June, 2018

PR R (B A .
2 HHEER
2.1 MRS BH9EEL

I RAE AR A MIDAS-GTS NX #47
FESL AR S RS, BT ST R R S R A S S B0k AT
WEL. MRAE K= RN TR R, g AR TR,
AL AESRMEP LR LB SRR E S
B, Hob AR SEOE R 1, PR AR
EBL S AR IR 2 FioR.

R 1. RS

. PSR AR it ) P HY

(MPa) th (kPa) ) (kN/m3)
+1k 12 0.32 19 28 18

= 2. HYRAM RS

A SRR (MPa) VARAEL B AR(mm) % (Ymm3)
i 11 0.32 26 1.8%X10-9
22 BIRTAEREN

ASCE A RTTH A RAR- £ B2 SRRy —
YET I NAZ, R r ) - fACRA R 2 A 1 5 28 Ao
RV R B R BEAR A AE I o BAR R R e AL F an ] 1
s

//m /%i

AR

a a

3

a

pay
1. EREE

AR AR a7 [ AEAT BROT AR A P i ST AR B AR -+
AR, FRIEIR 0.0m (PR RS o B Y AT A
IR 7y, BARIRE R AR 2 s

-

= |
2. RBIR~ R MigRISY

2.3 KR K FarE

X T A R ICR -+ 2 A AR 0 A A N 2
JIrs B2 SRR R T 8 B 7K ST e A L [ AR R% XS
TR AR R 2 AT LR o X TSR
R E= 9 0] P B2 D/ Nl = L i s P S R
BB B BT IS SN R AT AT 3 T L R A B
NEB I PR R B AR, BT EE S el
pESSEyiGIER

2.4 WERBIRAE TR

IR FEAN IR 28 73415 R 2O AR 2 I [ - 1A PR 2 5
SO, P R BIRR RN AR BB SR AR R
5, AURBAIH AR APUBRESH, AR
HUE A 7 AT PUT B BeE -

BRI HEEBRESR

VES

o 1 26 7~11 12~16
g
. W ARRAK  ARARASAE  AFEIRABRA
kS Jics Jics i3
0.5m 20% 0°
. . 0.6m 40% 15°
;ﬁ }?E 0.7m 60% 30°
= - 0.8m 80% 45°
0.9m 100% 60°

E TR TR 7~16 IR RKENHN 0.7m,
WA R 7~11 WHRRMAN 00, I HTHE 12~16
HIFR 2R 5341 % N 20% .

3IR-TEEHRBEMBBE SR
31 RAKERIFN

A PR TCEAE AL, X A AR R AR -
HE MR BT PUBT 92 2R T 5, IRGETHE 45 R

85



HE. NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 3, Issue 3, June, 2018

BPTGE 4, FRHR-EE SR EIRARKE
X A BE S A MR 58 38 B RE I

4. FRRAKETR-IEAFRB T HER

32 IREASHEE RN

YGRS 5, BRI HEYR AR
A5 JEE S AR A KRG 3R 7 7 08 B R S

PC s oG A & STERRNHEE TR-LE A KRBT HER
TR &R 27.92 18.87
H#AK 0.5m 28.01 0.09 19.5 0.63 ¢ (") Ap o (kP Ac
ALK 0.6m 28.05 0.13 19.78 0.91 TR & 27.92 18.87
REK 0.7m 28.16 0.24 20.06 1.19 R R 0% 20% 28.08  0.16 19.55 0.68
K&K 0.8m 28.22 0.30 20.46 1.59 WRDAEE 40% 28.20 0.28 19.83 0.96
RARK 0.9m 2831 0.39 20.75 1.88 RA A% 60% 2835 043 20.14 1.27
MRS AT 80% 2851 059 2033 1.46
Bl 3 ARAKESR- L2 A 1RNEEAIEER A% 100% 2881 089 2066 179

KAME, B 4 ARAKESR- LR GHRERI1E
BRAML. HE 3K 475, SRR
BRI, WEEEMAMEHOVIES, YR RGN+
PRI EE SR TR BE R R AR R A, e
JEBE ARG K, JF LI B A B R AR
ms HR-EEEURE BRIV IR, HiZH
B, BUAEAIAR RGN AR BORGZR 705 RIS Bl S
PIRRARKEZ RGN, HRR IR IRWE R, N
JRE £ HAO 1 B B L PR

04

PRERE 0 skap (
(=]
N

0.5 0.6 0T 0.8 0.9
HMEELE (m)

3. REKESREE RSN X R

E] 1
B | Ay
15 T /
16 ‘/
o qi v
< 121 ped
- E| —~
= 13 e
= g P
I i —
= i
= i~
J'J. 3 0.6 0.7 0.8 0.9

BEEKE (m

4. REAKESHBE LB X R

Bl 5 R AR I A i LS R - R A A R A 3
BRI, B 6 MRADMEELER-TE G4
R R R R Z . mk 5. B 5 M 6 al%,
AEAAEPR AN, AEEEAEA O, B
IR FR N AR P BEE s IR B AR &R 0
AT EE FERIIG TN, e EERE AR BTG K JF HHOR R
JIMGEHOVIER,  HaZBEiEmn, BUAEYR R A0+
PRERE I T, I HLEL A BERE iy (R B R AR M
[F IS it 6 R DR R 20 AT B FE G, HORE SR b
BWHER,  HA R A I 2 R

1
I

e

/
_—

ER e 0 )

WA

N

20.00%

60. 00% 30. 00%

0 /N A
RESMEE

5. RESTEESNERAHMEN X RH%

40.00% 100. 00%




HEK. NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 3, Issue 3, June, 2018

33 RAMF B EAR
% 6. FEMRAMABAE TR-TEAFREHHER

o () Ao ¢ (kPa) Ac
TR F 27.92 18.87
WA MR B 0° 28.16 0.24 20.06 1.19
WAMREE 15° 28.16 0.24 19.83 0.96
WRAMRE E 300 28.16 0.24 19.65 0.78
HRA MR BE 45° 28.16 0.24 19.55 0.68
AWM E 60° 28.16 0.24 19.47 0.60

R 6 NAFIMRARMBURAE T IR- RSB
SR, BT ARAREUR A A B AR R
M2, & 8 JyMR A MURI A L5 0 R 138 B ¢ 2R i
. HERWH, HEHEAEORR R-LES
), R A AR, BRI RN IR 4L,
BT AR Z AR T JEAR ZOR S0 A R A R A 5
(7] I B R R AR AR A P R0, L P PR A DR
AR, BIE IR 2 AR BES AT P JBE B iy A7
AR TR SR 3 AN IR, BUIR R
SE IR SR 705 8 R B R R AR AR AR A P 13
m, FORR G RN, JF R R R Ak
ZEPERIN o

)

VIR o

0

0 1.5 3l[) ) -ll.i 60
@ 7. R AE S

15

/

KA 7 )

=]
i

SRAMP AE SRR AOEEMH X RN

4 R-EE A RBIB N N5 R

TR AR LR BEB A , B H R
1 Midas GTS-NX #H47BIUIRIA 5, SR =E
9~ 12 s

B 12. TREREEZEN S 40kPa 'FE‘JE‘F‘?JEIE

AR AR 1A 3 BN AT T BIBY R ) = BRI AR, B
% T LN (G, e am KB N 320 [v) o M v
MBI = B AR A AR [ .

ST A SRR 17 AL CA K BY 7 93 A B A AR »

87



HEK. NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 3, Issue 3, June, 2018

TR SRR AR 2 T Zrh Al LN )N 40kPa R RIBTR Sz
K.

4. RESHEE R 20%HH = E

15. REBiAH 15° WEEHEE

HI BTN ) 2= BRI WT G, AR - A TR Y e KB
ISz A3 53 A S AAEA R (0 hr B—— 38, F LY
JS2 A3 53 A BEAKH [ o

5458

A% 55 3 3 A R T BB AR UL A AR AR -
TREBBEME, KASFRZHEER TR- R4
PRGBS S HOF i AL, 3B LUT 0SS

w:

1) A B R RGN AL R BT AE

2) BERNARARN, BERAKEZRSEM,
AR ERIRE SR 0 R0 PN R £ 18 S DB G N A B

3) Rl AR R AT E LI, AR KR R A
DA R Ay 35 S DL N PR 55

4) MR BBURE A X AR BRI e, T
X AR A BE S SR A TR s A AR AR AR A FE I
B, HRE I T TIZHEAL

5) HARRR- R A AR BRI R,
KB N 773y AR Ze W e (e 8 5y, LT AR 1 B
N2 F1 53 A B A A o

6) MRS AR RO L, W SEMY, 12,
LU, BIEARRAG ATEFR R K AEY, 0
WA A EONE S, R AR B R -

References (ZE3CHR)

[11  BENFERE,FZ 5% - AR R R E Sk
5 P BT A I BT A [I]. R RO K R,
1996,1(2):31-38

T BE AR - A A R SR AT 2 1 BB TS 7 VR AL B B 72 (D). AL
HIBHRAE, 2008.

R T, T A2 4 i iR P S AL A AR AR A IR FE (3] M 2 T
T, 2008,5(1):135-137.

Sk RS, 2R B A AR SR A AR AR T A R e B R A R T
I[N, FARETI, 2012.12(5): 68-72.

TR, UK, Ak M. FIREARRE £ B0 EALI E 7],
ZREAMREE AR, 2012.27(2):257-262.

TR R U 4, X1 75 9 58 R AR % [ b 0 WL TSR 0]
W AR B 241, 2008.25(3):376-381.

XT3, RN, AR G i MRAAR R 5 5 2 A R B BT 3
BEAIEFE[I]. AL MR K 2244, 2006. 18(5):67-72.
T2 fo 9 M, 1) AT R 56 € L e 0T b AR 0 85 1) /K AR R R T
FE[I]. K H AR R R, 2013,27(2):47-52.

TP B /N B T R I SRR R E A R BB SR
MR B 72 [7]. 4 5 AR Mk K 52544 ,2000, 21(4):78-80.

FRE, T 3T 4 B AR AR 2 P90 3] L 252 (1) 7 2 IR R A 7] K
AR RFIEHR,2002,22(5):20-23.

M8, XFAR. BB RS 7 R SL BG5S o Bk 1]
TR KR, 2007, 37(2): 195-197.

(2]
B3]
[4]
(3]
(6]
(7
[8]
9]

[10]

88



