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Shear Test for Root Reinforced Soil Samples Considering the Inclination of Roots

WANG Han'?* ,ZHOU Cheng'* ,LIU Wei' LI Hongmei®
(1. State Key Lab. of Hydraulics and Mountain River Eng. ,College of Water Resource & Hydropower, Sichuan Univ. ,Chengdu 610065, China;
2. Key Lab. of Failure Mechanism and Safety Control Techniques of Earth Rock Dam of the Ministry of Water Resources,
Nanjing Hydraulic Research Inst. ,Nanjing 210024, China;3. Shenzhen Yitian Group Co. Ltd. ,Shenzhen 518053, China)

Abstract ; Plants are sophisticated and intelligent natural construction materials, which can be used for enhancing the stability of shallow
soil slopes and minimizing surface erosion. It is evident that the use of plants can be low-cost, sustainable ( almost maintenance free )
and environmentally friendly. Vegetation used in shallow slope protection has a wide application prospect in southwest China,so it is im-
portant to understand the mechanism of vegetation in slope engineering stabilization. The stabilized mechanism is influenced by a lots of
factors, in which the synergistic effect of root-soil mass is the focus of current research. Due to the different inclination of roots,the shear
strength of root-soil system becomes complicated. Direct and triaxial shear test were performed on soil sample with different inclinations of
artificial roots to investigate the reinforcement effect. Test results indicated that the peak shear strength and the residual shear strength of

roots reinforced soil were obviously larger than soil without roots,and followed the laws of 7 < Tyoe < Tpse < Tyse- In the direct

p pure

shear test,the largest shear strength was detected and strain hardening was observed when the inclination of roots was 135° ,and strain sof-

tening tendency of soil samples with roots was controlled at different levels. When the inclination of roots was 135°the root reinforcement

s B #7:2016 - 04 -22
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effect was the most obvious and the residual strength was also the largest. It was indicated that proper inclination of roots may enhance

the synergistic effect between roots and soil, then the strength of root-soil mass could be improved. The ductile deformation characteris-

tics of root-soil system could help improve the safety of the slope. This research results is valuable for vegetated slope engineering prac-

tice.

Key words : shallow landslide ; vegetated slope ;root angle ;shear strength;grass root;shrub root

VORI HLIX 2o bk Kl s, N2 L a2
ol fifi 2, B R R A - D R
Gt EmSE R E R T A PR IR g
AR A G AEAL G O FH 2 W B 4 T B B3R
PRAF A7 FE AR 7 L P 2 AN 56 00 S e 0, R e
EAE TR T A B b lEOR 3 M e

KT S AR ERIVEH, Rl e AR 250 44
SRR, [ N A B T — SRR Y T AR, 2
SETAR RS AR RIVE R S 2, W 255 4R
W - W B AR HE R R A B AR SR R
()P X P o B R HAR T AR ¢ (H B A B i
MR 2 AW, X 5L RAFF, RBOT A 25 5 W
Ko Fan 25 J JEAR R AOTLAR 3 50 e DRy 2446 7 2]
VA= SVA VK 21 B -9 N [ L VAN N 1 E 0 e w02
Tk, b Wu B in 5 3, 55 48, 84 Pollen [
LFAERII ] Schwarz FYAR BSSR A7) | kT
B, (AR TERSEO A Z, it
SRR AFANZ RAMEIER) Wu B TS

BEAR, OCTAR 2R [ A F A 3714850 K % ik
L3 01 S 1 2 B e Al | S S (R 8 e N i g B4 L)
RARRA TR0 BT R5, A5 A R 41 A i et
FRRA XA 244 S R e R B, S R A K A
PIAR R %F A B ) sk [, HLRE S AR K B IR
SARAB PR Z20F SR 1) Tk o 5 g
FFE T AR R0 AT AL D = B i A R, GIE S — 22 2%
JE RO A IR S A R, ELAR &R R 3
HIVEFRIA S, OC THE AR R AE AR A R 2 A
J5 2O - ARBT B 5% 8 5 ma IF 5 7 T L M DG 2R A S
T R TR

O3 M N AN SCRIR, & 30 H BTA 540 R 78 5T 1)
AT A T A R BT BY 5 B S (8 IS R AR
I, TR EAT P AR R AR X AR BT B 8 B R
(85 UIABR R ST , 43 AT AR 2R 6 B U 1T 1 A9 AS [R)4 A
Xof A AR 1 S o B

1 {mEE

1.1 RKE&i&it
ESUHYIMR R 55V J2 8 o (H R R AR 2 10

S, AIET TR G o (B AR AR S I A

4 7/ //
//93 P15 1A 7 a /
/ /7 /7
V4 7 7
/ /m? // S5y
/ / /
Z Z Z
(a) EBYFE
| \
| \
\
/{ A 1) 101
/ \
Wy A
l)rﬂ}“?z WEN| |-—————7
| \
(b) =HliFf

Bl oBRERAX
Fig.1 Diagram of inclination of the roots with respect

to the failure surface

LY R = A 15 9 23 SR T 20 TR A 4 o
A BB Cbe TSZ30 -2 A =ik g (. B o7 il R
FHINE 1 (a) Fros iR — IR B R FEAT o A [E 25
57, IR S BTUNHE I A o B 45°.90° K 135° 05 5
ELITIKE X LG, =l 24T 181 45 A HEK 5T U1K
(CU B7) , 705 >R FI e L ARt B K B BEAR 7 5,
3N I BB I o B 45°.90° K 135° YT,
W 1(b) FroR o

PR R B AR B R B A2 T, R B
ARSI UIT5 0] — SRy R A E 3 AR R
=R AR AR YA R — P 1A TR . AN
TIE A rTHRAEE, H—E R B Iy R AR
R YIS o (HAEXS T RS0 57 58 52 A 520
1.2 +RE&E

RN T2 ok FARX Y 2 3d 2 mm
i, PR AP B A 10% BRE o F BT AR ORI
ARER R A8 108 “CHdBE R bt BUR AL R, F
AR i g oS S A R A R € N T e S RV
AT 9, 15 2 OB S 0 5 K 3R S R
T AR FLBR L S5 R AR 1, TR £k
WK 2,



B 1

TR, GE YRR A X AT BT R R S BT 83

x1 IRMESH

Tab.1 Physical parameters of soil sample
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