%56 B4 2 H VO @GR R =54k (H A FH M) Vol. 56 No. 2
2024 4F 4 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Apr. 2024

DOI; 10. 15986/j. 1006-7930. 2024. 02. 003

T EE N A + R M R I
AR K R E A A

(L. KRZRE WP T RSB, Bepy P52 7100615 2. BRPA A STH T R, BRIV PH22 7100435
3. dbnt Eh BB H I S BE A BR A Rl . BT 100038)

WE: 4 TR b0 v R AR TE B R AE , 5B FRIR T RS 00 A - 0 00 B B R 9 BRI 5 i AR e A A
Y. @ R P R R R A, AR ISR, WA LR, R MR REINAER Y 0.2% . MM
b 25 mm, BRse A Nas S tRmt, s L e MR UE SR s ok, SRS B I E O R i, R B, JRR T s
ST R RN AT e e A AN, RIS AR, MR T A, RSN A R A AR PR AR T,
W m LA R SN KPR AR AL A B T A SRR | A AR T R N K AR T (LA 55 00 AR TE B B 5 i
BARTE I B =R B AL, RERO NI 1E SIS MR AR TE o B & A i, R IR S R IRPUAE T RE 1 N Rl bk e 4
SR E FE A W TR, BT BN AR S, B SR B T R L.

KEIE: MBRENE; mEit; R, AR

FESES: TU4 XHEARER: A XEHS: 1006-7930(2024)02-0176-07

Model test on stability of straw reinforced soil slope

HAO Jianbin', ZHANG Huan"*, LI Long'?®, JIANG Zhenwei'
(1. School of Geology Engincering and Geomatics,Chang’an University, Xi'an 710054, China;
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3. BGI Engineering Consultants Ltd. ,Beijing 100038, China)

Abstract: In order to study the stability and deformation failure characteristics of rice straw reinforced soil slope,
the unconfined compressive strength test and slope stability model test of rice straw reinforced soil were carried out
successively. According to the unconfined compressive strength test, the soil deformation can be effectively
inhibited by adding straw to the soil, and when the reinforcement rate of straw is 0.2% and the length of
reinforcement is 25mm, which is the optimal reinforcement condition, the unconfined compressive strength of the
reinforced soil is the highest, and the straw have the best inhibition effect on the deformation of the sample. On this
basis, the stability model test of straw reinforced soil slope under the optimal reinforcement condition was carried
out. The test results show that compared with the plain soil slope, the straw reinforcement can effectively improve
the ultimate bearing capacity of the slope and reduce the vertical displacement. The horizontal displacement trend of
both plain soil slopes and reinforced soil slopes can be divided into three stages of evolution; stable stage, constant
velocity deformation stage, and accelerated deformation stage (including weak acceleration deformation stage and
strong acceleration deformation stage), and the reinforcement effect of straw plays a significant role in the weak
acceleration deformation stage, which can significantly improve the slope's resistance to deformation. After the
complete failure of the reinforced soil slope, the sliding surface is deep and wide, and there are relatively more small
cracks around the sliding surface, so the overall integrity and stability are better than those of the plain soil slope.

Key words: slope stability;reinforced soil;straw;model test
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Tab. 1 Basic physical indexes of test soil

BihE BATH 2] R el s
KE/ Y% /g om /% /% E¥ 1P
16. 8 1.9 17.8 34.6 16.8
1.2 {HE

T B P RS B e U A e B T TS R T A
AHUKFE PR S . 25 8 B0 AS A T RE AL T i
HCEIRAIRES, 2l BT R AR K 12 h 5 HH
AT R, P AR E R 80 mm, P Ui
R A2y 40 mm, WKIEH M EE K 1 mm/min.
I A R R R R DL M S WLk 2. NFE 2 wf
B, TRV S A B RS B AE IR AKOIR 2SR AR BR L Ak
PR T THARZS T HARER DL Ak .

F2 BWEHNRRAIMI(N)
Tab. 2 The ultimate tensile force of straw/N

R —H(6 M)  —H(6 ) 1R 1 AR — (6 AR 1/4 4K) — (6 ] 1/4 %)
JTET FZEA JZETT HET JZET HZEY
Foi 197. 66 98. 97 36 10. 71 27.5 13. 41
=K 236. 2 109. 2 39 12. 89 67. 04 20. 66
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Fig. 1 Straw for the experiment
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Fig. 2 Profile of slope model (cm)
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Tab.3 Average unconfined compressive strength/kPa

— _D[Iﬁi’?i":lﬁ/mm

0 10 15 20 25 30

0 90. 1 / / / / /
0.1 / 128. 6 136. 8 146.5 148. 7 134.6
0.2 / 145.1 153. 8 165. 4 169. 2 164.5
0.3 / 135.3 137.5 152.1 162. 7 151. 4
0.4 / 131.6 139.9 149. 2 159. 3 138. 8
0.5 / 121.3 125.2 140. 5 146. 4 125.3
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Fig. 3 Comparison of failure modes between plain

(b) I+

soil sample and reinforced soil sample
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Fig. 4 Vertical settlement displacement curve
of slope in the loading process
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