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A Study of Anti-erosion Properties on Airport Ecological Slope Vegetation at
the Initial Stage of Growth

CEN Guoping, HONG Chuanping, LI Lin, CHEN Yue
(Airport Construction Engineering Department, Air Force Engineering University, Xi’an 710038, China)

Abstract: Aimed at the problems that the factors of the anti-erosion capacity influences on the airport eco-
logical slope protection vegetationat the initial stage of growth, this paper performs a direct shear test and
anti-erosion test on the turf of different planting density and protection modes, and obtains an equation on
the numbers of plant and the soil cohesion increment in different ecological protection modes. On the basis
of laboratory experiments, the anti-erosion velocity and erosion damage modes are investigated. The influ-
ence laws of different planting density and protection modes on slope erosion are analyzed. In addition, the
relationship between soil cohesion and turf soil impact velocity is explored, and the conditions and methods
of the engineering applicationare given.

Key words: ecological slope; anti-erosion test; initial stage of growth; shear strength; impact velocity

A 2SI AR E N SN E A AR 8 D
SR X R IR FEALL 2 A AN BT I R TR . 33 g I
Xt 3 B 9 ) T RER It A T BT v R B 5 A T8
X O s A 224122 A5 5w g L X A
BRI HLBEEDT T 2001 s £ 5 X AR B 9726
TGP B4R RCRBEAT 16 B s AR W Bl 4Pt o o A

YfEEHE: 2017-11-20

WSS =25 M 2% 55 % i 5 97 97 38R A AR K R
> AR LE R VAR 3 XA T B R 7
H R TR DX S N B R ISR LA . B A
X AE AR A ) AR S AP AT T BT PR M RE AT
FEHO A S B AR A R T B ) e 3
MURRBEIR I AR SORE B WL A A S B A

TEE /N AETA962—), 5 Wil RN, #0244 I, FZENFAUGIRI BT AL B HE K58, E-mail: cenguoping@163. com

SIS KEF. #EF. T4 F OEREKRDHNGES AR AR R[] ZFIRBAZZRAHKBFND. 2017, 18(5): 99-
104. CEN Guoping, HONG Chuanping. LI Lin, et al. A Study of Anti-erosion Properties on Airport Ecological Slope Vegetation at the Initial
Stage of Growth []J]. Journal of Air Force Engineering University (Natural Science Edition), 2017, 18(5): 99-104.



100 2 TRER 24 CH ARBHA RO

2017 4F

A RIS R B 37 757 3 [ R R 33 ) 0 B2 A
LTI A P R B Xk AT e P R AT
AT LA A 25 1 B 0 e i P REE AT AL 3
s R A A S B B S S R BT

1 HRER

1.1 ERFPETE

R AEAN R A K 3 B vl BB DA R
SN, FORF RN 2] i 2975 2 SR [a], &) i 2R
M R B KR Bkl e 1855 . A T B kit
TR 3 R I, — FREAE B RE R S PRI
2t w5 I IATK , — B A R A E] 5 em
VI REI2BA W Ve K TR A R E B/ o NI K B2 DA S
Yifi RATE 40 d 4y P i e B~ H Z N
N G S BRI . DU RS R A B
M= IR E) 10 em DL A AR RABE T &K, B 4R
FHBCRBRR BTl e 2 Bt . B, A0
TR R BEAE 5~10 em Z [A] 8 SR I3 R R A
I kAR 2 B AP S 40~55 d. AYIRER B
FhE B 20 LR, 1 IR, N 5 2554
A5 d ZEA TR IR RS EE 7.5 em,
1.2 ERE#E

R VTR AR TR S SN TR R
R R = N, 5 N2+, 1)
B K 31%, SBPEFE B 16, ARAEC A 8% + T3k 50 M
O A AR RS . #4id 5 mm fiE S
FORF B RNE A 5 7R, R R B R R R oK 3
000.4 000.5 000, 6 000 % &, i H4 1 % 80% it
B MR K 3 750,5 000,6 2507 500 i

s ST B D Al B R =2 A TR R R
Fr, ZHEMEFRAERMLLN 1 em (7%, NIRIER
FELIN B B AR A MR ZE R BT 5 om AR Sl 9
22 B 1 m? . FRZ TS A5 d ZE A BT KSR
J R 22 R B Bs 1) % N5

2 HPHPUBTR

TGP RE 5 1 AR B R A
KR, FEMAE R RS, FARXT LA I ER MR 4
BARBPUET R Al E R — e iR .
AT DIAR R AR 52 5 PR BT B 5 52 1 R 1% B R I
Wt B2 - Hr kel B 71 i 8. A I AR SC e iE i
SR o 3BT (7] AR 2 B2 KN 7555 B4 R X5 e 59 5i E
Y5
2.1 REEEMNAE

TR0 R FH N A% 9 ol =X BB A (N AR 61. 8 mm,
= 20 mm I RN R A (A 3R, BN
10 mm, 43~ 0. 01 mm) .

RIS Y 4 5 250, PR I E 20 mm JE Y 1
R AR, X =R R ST R 2 em, [T FR
K2y 40 em® BYIE B L3, = 4E TR 4 b ) o7
EARIEH 2 IR 153 B NEE Bz BT PR (] Esg o0 o
B AT OIEL, XY 2 NI AR - FR B I8 5 2
AT ZARN) = 4EMAR R . T 5 R+
AT A, e TR A A T . A B T
EL S48 58 50.100,200.,300 kPa,

2.2 EHHRBERSW

75 BRSO 9% B 4l 5 fy | — 4 ) RL

TE A FPfar 8T AOPTBY R B, WL 1,

R1 FELEHEE
Tab. 1 Shear strength of different soil samples

w LR R /(B e m™?) SHERE R/ (B e m )
T 1 7 4%/ kPa

0 3000 4 000 5 000 6 000 3000 4000 5 000 6 000
50 29.5 39.1 41.9 48.8 52.8 37.5 44.1 55. 2 58. 6
100 50. 2 57.5 64.1 68. 7 76. 2 58. 1 66. 8 70.7 81.2
200 94.7 103.2  110.2  116.4  124.7 107.3 1135 1157  125.6
300 132. 3 144.5 1533 1621  164.3 148.6  157.1  161.2 1642
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Fig. 1 Fitting test of the strength of pure turf
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Fig. 2 Three dimensional net saw shear strength fitting
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Tab. 2 Cohesive force and internal friction angle of different density turf
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afi i 7 e N Gl T 7 Y
3 000 15. 49 15. 89 23.38 24. 00
4 000 19.70 21.69 24. 10 24.41
5 000 24. 66 30. 74 24.62 23. 30
6 000 31.50 38.57 24.19 22.97
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The relationship between the number of plants

Fig. 3

and the increment of cohesion
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Tab.3 The impact velocity and flow rate of turf under different density
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4 000 10. 096 17.370 0. 364 0. 886 3.273 12.71 0.999 1. 594

5 000 11. 787 18.473 0.472 0. 959 4. 821 14. 825 1. 135 1. 718
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