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Effects of the Influence of Root Content on the Shear
Strength of Root-Soil Composite of Bischofia javanica
LIAO Bo. LIU Jianping, ZHOU Huayu

(College of Water Conservancy and Hydropower Engineering , Sicuan Agricultural University, Ya’an, Sichuan 625014)
Abstract: In order to quantitatively evaluate the effect of different root contents on the shear strength of the
root-soil composite, the distribution characteristics of the root area ratio of the Bischo fia javanica with the
increase of buried depth were analyzed. An improved large-box direct shear experiment was carried out on the
remolded vertical root-soil composite with seven different root area ratios and four different normal stress
levels. The changing rules of the soil cohesion and internal friction angle under different root area ratios were
studied. The results showed that the shear strength of the root-soil composite of the Bischo fia javanica was
increased by 1% ~ 25% compared with the soil without roots. Under the same root area ratio, the shear
strength of the root-soil composite increased when the normal stress increased, but with a decreased growth
rate. With the increases of the root area ratio, the shear strength of the root-soil composite increased first and
then decreased. There was an optimal root content to maximize the shear strength of the root-soil composite.
The peak shear strengths under four different normal stress levels are 100, 121, 136, 142 kPa respectively,
and the corresponding root area ratios were all 0.20%. When the root content exceeded the optimal value, the
attenuation rate of the shear strength was related to the normal stress. The larger the normal stress, the
smaller the attenuation. The effect of the root area ratio on enhancing the shear strength of root-soil compos-
ite was mainly reflected in the soil cohesion, while its influence on the internal friction angle was small. The
results of this study could provide some theoretical bases for stabilizing slopes using Bischofia javanica
roots and have positive significance for further understanding the interaction between the arbor roots and soil.
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SRR R VR R AR R R 20 %0, 14%,9% .4 %, X FE
W1, YA R 8 O e L AR s e, TE ) R A —
52 AT Y 5 R R D B DN L 35K OE N ) e TR A
AR — LR AR BTET R, X EEER N i
IS TPAL - N R ] DA REN & N i w2 LT}
T A S 0 A B T A AR A T A EE RN A AL
[ AR - LT AN 5 8 BB X B 8T R . BRHA
FASENE » 5 1R 32 B 4 K E Ny 7 B, PRI 5 B0 0 P BE 1 24
FAEH A8 BT ) & AE 7K T ) % iR 77 2 — 2 1 L
BBl B, AR o B Y — A T B 4 s o
. PR TR R, T 5 5 R R R R, B
FRAM —E B L S 7R AR ZE AR X IR JZE A b (0
[ IR TV 2 N A Ok .

24 ARENR-—TESEREBRERIREZND N

T HERMEEHE AR SFREMR - L2246
PRPTBY SR R AR (B R 1 o INEEIE M o) AT 43
Brog5 Rk 4,

*4 R—ITERFMEIRTBEERREER

oo cho X7
RAR/% HE c 1A e B ot B
SCW{E/kPa WRE/kPa WKR/Y% o/ S

0 54.0 0 0 15.9 =0.2840+54.0 0.982
0.05 61.0 7.0 13.0 15.1 =0.2706+61.0 0.987
0.10 63.7 9.7 18.0 15.4 r=0.27601+63.7 0.962
0.15 70.7 16.7 30.9 14.9 t=0.26601+70.7 0.977
0.20 75.8 21.8 40.4 15.3 t=0.2740+75.8 0.965
0.25 45.6 —8.4 —15.6 20.2 7=0.36801+45.6 0.989
0.30 55.0 1.0 1.9 16.2 7=0.2906+55.0 0.998

TSR B ATIY KR TR LM .
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24 AR AR RAR S KPR bR AR — 1 &
ARMER T R K E o 21.8 kPa, fie K K IR
JE R 40.4% AT RAR & TR — 2 &N
FERE A AR E /N . VAR R XTAR — & & R b5y oe
JE 48 B ) 52 e A B A G SR 0 0 L T R P JEE 4
FF1 I 5 1) AR 45 /N 33 55 BRI 4500 R Maffra 36 5¢
R NYYSE VN LY LR Y N

BEAk, 3 4 AT B RAR AN AR — -5
BUWFR N BEHE R FEE /N EHE. 2 RAR N
0.20 Yo IF, Z6 2R g th B A R B0 AR — + 52 &1k 1)
Uy an 5 26 R S B RAR (19728 1k #a 3 — 2, B 15
RAR 7 0.20 %6 B}t 3 fie KA . 3X i — 3Pk J2 B AR
XA — 5 A R B B A R e R B B B R
(AR L T 6T PN B4 A e i A/ iR — 2 A AR B B
SHRRE A 0B 3 0L A T AR R B AL 4 A A i B 2 2R
HH, HATA RRAREMWR — 2 AERE RN
FEALER B 58 38 558 /0, W FE 4 T s AR B 5%

3 5w

(D BAR Z BV 1 2 08 2 B e 2 )5 0l >
fo R M R R E 0—0.8 m FE L2, Hip
0.2—0.4 mEHELZPRAKERZ, HOEEM
47.83% . MRTHAL LT 4 2 TR R A B KR DN
B GTE 0.2—0.4 m W ZE i oK.

(2) BOAR 2 0] DL S 35 2 5 1 1 Bt 5 5
M—tEZ AR HmEMETRELRE T 1~22
kPa, H 38K 05 B0 196 ~25% ., 78 AH [ AR 1w AR LE A
BLF SRR — 2 5 R BT 57 5 B Bl 1 57 g 1938 K
Bt AP LR R B AR R . AR FR R AR
o T 26 SR A e 2 A A O

(3) Bl B AR T FR b 1S K R — 5 A R BB i
JE 2 B e IR A R B, 4 GBI (B By
W EEE 20 9 100,121,136,142 kPa, % 4 K T FH
FE 3428 0.20 6, A7 AE S O 2 AR B A A5 AR 3 % 44 1
FIRCR AL . R R o e L AR B I, e 5 5
JE AR R — 2 R I e U R OR  TE Y A O TE
TV FEVR AR /I . RLAR 7E AR 2 A A v i Al ]
ROCRAR T IR 2 M A U

(O FRIAR 2 X A — + 5 A IR H0 59 58 B 48 b5 1) 52
M) = 22 A 3 A 285 SR 0 R T L T T PN R A A T R i A
/N o BRI R TR L ) 38 RS R R 8 S PR
5 P8 5 AR T L AR b e B — 0 TR R A A e A
R ik B KAE .
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