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Tab.1 Site description and characteristics
FEREREA (VA S R i LN Motz B =
species Location Elevation(m) Stand area Stand Age(years)  The tree DBH( cm) The tree height(m)
1 3373206.01"N 1200 KARHR 8 4.8 4.6
J 7 S . .
104°38'49. 42"E
¥t 2 33732710, 36' 1234 KRR 8 7.2 3.8
I Vi S . .
104°38'46. 15"E
Wi 3 33722'10.36'N 1206 KRR 8 4.6 3.4
J) 7] . .
104°38'46. 22'E )
a4 1 33732/06.01'N 1190 KPR 8 4.2 3.0
i Vi . .
104°38'49. 41"E '
kg 2 33724722 58'N 1100 KA 8 4.3 2.8
& 7] K . .
104°48743. 34"F, '
) 33°32/06.01"N
it 3 1096 PINZN 8 7.7 3.2

104°38'49.41"E
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Fig. 1 Soil vertical profile for Robinia pseudoacacia (a) and Populus tomentosa (b) root system
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Fig.2 Distribution of root diameter class and the soil moisture content in the vertical profile
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B 0 ~10 em PR AR R 2 (151 2) , 47 28
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SRR 2.71% A W] IR E AR IR
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mm PR EF] 8. 11% . MR AL EEHN
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I A A 7K ARG IO AR A
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Tab.2 Relationship of the single root with soil depth

D A XFRA HHSEAE P
HIRR H=22.435x70% R* =0.788 P <0.01
7L2) H=25.56¢ % R* =0.624 P=0.08

S A1 S ot IR0 A i R A5 AR5 i AR R Y RAR
([ 3) , ARERY RAR BEF S TR I PR3 0 32 i/ >
(p<0.01) . 1) RAR i SRR B3 i Johd K
JE /S 2RI 3 (p =0.301) o BS54 Y
WRAEH T 0 ~30 em, + HEF] 11 2 JZ M AL AR R
RAR KT H# RAR,10 ~50 cm AR Z RAR 2K
TR AR RAR. FUREEI I L RAR 19 fe KAR ) 2L
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Fig.3  Vertical distribution of RAR in R. pseudoacacia

and P. tomentosa stand
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MR I URLERE g 27. 62 +9. 93 MPa (~F-33{H = Fx
MERZE) o RIRRBTRL ) FLRL 5 3 Bl A ) 28 T
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PERLEEANIE S BT 7R 5 BB FIAZ A% B S70RL J AT Bl B A
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Fig.4 Regression curves of root diameter vs. tensile force (a) and root

diameter vs. tensile strength (b) relationships for R. pseudoacacia stand
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Fig.5 Regression curves of root diameter vs. tensile force (a) and the

root diameter vs. tensile strength (b) relationships for P. tomentosa stand

SR TR e or 5 2 50 B AR 15 2 3 m iy —
UCEREL(p =0.14)  BUAEVE I AN IR 5 B A0 Bl P78 1) 38
TS S U X PR A (p <0..05)
2.3.2  MRFEX - HEHUBTIREE RGN

B RWM TH345 - 35 AR R0 - 4055 9]
SREEAIE IR T 0 H 2w/ (nk 3
7)), UL RIRE S5 A R R AR R B T - S BT Y5
FEo TR R, IR AR Z X0 g He 5y ) s B2
HIBEIME R THH, 10 em DLF 4+ 2 HIAE AR 255 +
BB S SR EE I IEES D TR H O 22 SO
W (p=0.14)  FIFARRLE LR Z NPT UI5R
JEE3E B 5 K 13. 4 Kpa, fie/)MEH BEALE ) 1S
BRI - £ 5 G Bt 5Y SR S e Dy 21. 93
Kpa, #2265 - et 57 D) 5ik B2 3 I {8 55 K
33. 14 Kpa, BB AE + 55 10 ~20 em , H/ME 2
TE IR CES , AR — 52 G B0 5 o B2 15
{H 4 67.61 Kpa,

R3 REN TR EREME

Tab.3  Soil reinforced shear strength provided by roots

PUITUIR IS ANE (Kpa)

T HERE

AL 20
0~10 13.4 10.61
10 ~20 6.09 33.14
20 ~30 1.22 14.58
30 ~40 1.22 9.28
40 ~50 0.001 0.002
3 itig
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VEHT, R A B BARE )2 194G 305 K AR fig 4
THAES, IR PT By 5 B 42 5, B i & 4 R AR
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Effect of Ecological Restoration Plants Root on Slope

Reinforcement in Shallow Landslide Prone Region

HONG Miaomiao' , WANG Xia'*>* ;ZHAO Yunfei' ,OU Yansheng', HUANG Zheng'

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China;

2. MOE Key Laboratory of Western China’s Environmental Systems, Lanzhou University, Lanzhou 730000, China)

Abstract; In order to reveal the differences in the application of ecological restoration plant roots on the

reinforcement effect on soil strength and slope stabilization, the study focused on the biotechnical characteristics of

Robinia pseudoacacia and Populus tomentosa roots on soil reinforcement effect. Field investigations were conducted

to estimate the root area ratio (RAR) in vertical soil profile. Laboratory tests were performed to measure the root
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tensile force (TF) and the root tensile strength (TS). The root additional shear strength was determined by
Revised Wu-waldron (RWM) model. The results indicated that RAR distribution differed significantly with root
architecture and was strongly related to soil depth and spatial distribution, while the RAR of Robinia pseudoacacia
(0.18% ) and Populus tomentosa (0.51% ) were greater than the limitation of slope reinforcement (0. 1% ). Both
tension force (TF) increased with the increasing of root diameter, showing with power function features significantly
with TF (363.6 N) < TF,, om0 (419.95 N). But the tensile strength (TS) for both root systems didn’t
show similar trend with TS, . /uaia (25. 38 Mpa) < TS (27.62 Mpa). The root additional shear strength
calculated by RWM model showed that R. pseudoacacia (21.93 Kpa) < P. tomentosa (67.61 Kpa). In the study

area, the two arbor root systems improved the slope stability effectively and increased the soil shear strength

R. pseudoacacia

P. tomentosa

significantly , Populus tomentosa root system had more effectiveness of reinforcement for soil stability than Robinia
pseudoacacia root system. The study could provide theoretical basis and the practical evaluation for biological

engineering effect on superficial landslide area.

Key words: superficial landslides; Arbor root systems; tensile strength; RWM model
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