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Experiment on anti-eroding property of
reinforced loess with wheat straw
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Transportation Research Institute, Taiyuan 030006, Shanxi, China)

Abstract: Erosion of loess highway slope, which is caused by heavy rain, is to be solved by
reinforcing loess with wheat straw and lime to protect the loess highway slope. In order to study
the anti-eroding property and protective effect of reinforced loess with wheat straw, some samples
were prepared, including undisturbed loess, reinforced loess with wheat straw, and reinforced
loess with wheat straw and lime. Then direct shear tests, disintegration tests and anti-scouring
tests were carried out to analyze the shear strength., disintegration and anti-scouring were

analyzed and to evaluate the performance of anti-erosion of reinforced loess with wheat straw.
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Finally, simulated rainfall comparison tests were conducted to verify the protection effect of the
reinforced loess with wheat straw. The results show that reinforcement with wheat straw
enhances the shear strength of soil. To be specific, cohesion has a obvious growth trend with the
growth of age, and the maximum increment of cohesion reaches to 311. 6% ; the growth trend of
frictional angles is not significant, and the maximum increment of frictional angle reaches
approximately to 50% ; the cohesion and frictional angles of reinforced loess with wheat straw and
lime increase by 44.5% and 19.8% compare with that without lime, which indicates that lime
improves the reinforcement effect of wheat straw. In disintegration tests and anti-scouring tests,
reinforcement with wheat straw reduces the disintegration ratio of soil, and enhances the anti-
scouring coefficient, the minimum disintegration ratio decreases by 79. 9% while the maximum
anti-scouring coefficient increases by 156. 9% ; the anti-scouring and anti-eroding ability of soil
are improved significantly; lime enhances the anti-scouring and anti-eroding ability of the
reinforced loess with wheat straw. The protection effect of the reinforced loess with wheat straw
is significant, the maximum decreasing ratio of accumulated erosion amount reaches to 41. 9%,
and the protection effect of the reinforced loess with wheat straw and lime is better than that
without lime. Reinforcement loess with wheat straw is one of effective means for protecting loess
slope, which is worth to be popularized. 6 tabs, 8 figs, 20 refs.

Key words: road engineering; loess slope; wheat straw reinforced loess; shear strength; disinte-

gration ratio; anti-scouring coefficient; simulated rainfall test

0 3

AE I ol AR AR S % L AR R AT AT A
A8 T3 B E A AR G B 1 S R 22 M XY
5 R R SRR R KRB . i T
LR AEIAROCR KA HABA & IR 5 B L A 25
PR AF DI AE ) 2 4R D 0 Aty B Ak 1 AT 5 R ik
Z B HEA .

21 S B T A3 20RO T A A S e 1
JEVS R T 0 5 b1 A B g bl B2 A A A
A — 5 IR PR B R A L 365 A R S A bR
VUL 3 IXVF 22 4 B 1 8 FH S i 40 27 44 S i 7 A4
MG SR 85 . 0 98 3t DX A P 2T 4R AT R AR
b D S A SR BEVERE L A T A X 2 R AT A
W AT T — R I L 25 R SR U R AT
0 3 BE BT BT B R TR R R D R A
i S5 2ok 2 A R IR A K A BT BT U R
A REFTHY 3 ol A A3 07 240 R B i A0 I A9 B0 5 9
FIHTALTE BE T AN [ 14 A A3 0 0 08 o Ay - 114 P B8 45
AR/ RGBT 8K IR 8K s Bouhicha
S5 o B I ST A G AT AT AT LA R ARG A A i
95, Y [E Al B ) R B e AR 1Y 4 R T 5 Ash-
our J i i A AT AR MV IR AW R AR

T

FEIF T LA S 2 4 e YR 0 1 i S R 5 B
IR 45 308 5 22 65 T o 790 6 e #0168 T
21 ZE AT A BRAE 7 MR BIR 1 R 2 i 1 1 254
A R AT - SHE IR 9 22 5 AT AT fd HC 0 47 1 fE A 2 g
SR 5 i T A 5 o A2 A AT A i JE I BR B I
B S B REAT A v] DA S 25 4 s AR 0 O ca
RENT 5 5 7 A0 ol ol S S A AT 4 b 5 T ik
A 1 0N B0 M 3 6 T B o AR S R 19 5 R
W BE D 50 mum B2 R oy SR 9 3 BN AR 1 BE R
30 mm, Z2 R FF A B3 (R 0 A [ A mT DAl 2R 1+
(1) 580 B BT AL B RE ) SR R AR R
2 R RF I Ay AT LA 5 M R e R it s Y
PUARTE BE 1+ B AR o — MO A kL. (H X S 5T
B AR SRR BT K AR BT T L S AT
TS A A 0 3 39 T By A R B S A T R T
B RS LR 2 R R R A4 T e i A fiE
FEW D,

Hy T P L DXCAR R R R D HLB R AR
FERDRIE 2L 3 B R TR R ACIRE T B
A BT BT 5 R 0 A2 M DX Y ORI 2 I 0 9
AR B A2 5 ) A 2R LT ] B 37 185 0 5 4R T 32 3t IXC
4 3 T B A L AR v L HL 22 DU I 5 3 T X B
AN SN SR TR U S RN TR S D ERR U



26 KZXFFHRARAFR

2017 %

T8 AR LG DL AN W T 48 2 s Y A 0 26
WL 1 HL T RE 52 R ) A A AR E M. Z R AT N
A B A B e TR B RE A TR R
ST 7 4 AR A B A ) o AT DB e i AR Y
SRIE . AAEFTE— M 5y I R AR LR R AR K 5%
PEF G 2k 2 AR Y A5 a] DL 2o J) 30 14 22 v 4
ot A7 5V PRBE 3 A AR D » B FE I Al L8 A
— LLi R E AR AT 8 S R A AR R
TS A AR 22 66 AT IG5 422 77 A4 1 o 793 2K 2% ] Jet
e REAT I v Ry R A KRR —EE TR .
120 v )17 o = E R 0 2 & AT TR Al P S
R o) 0 2 LA B ()0 o ik M B L A SR BT P ik R R 2%
5 IUR B TR XU, T 18 £ 2 U 37U R A ) By 4
YERT T 12 o0 B A AR W 2E K S it i S AR e 1 0
PRIE (R —7~ Bt A5 1 38 /K Wi 26D o S I, 7 Sl ok 42
5 A I A5 2 A Y 5 g A K N e ] K
BT BT vh bl RE L O 18 2 = AR AL I T O
UEZZ R AT 0 A3 1 4 B 37 2= B BT o ik 8O S O ZE RS AT
TS B L AR B 1 B A A R R — i B BE
A
1 KB #L T EMIEMNER
L1 X3+

U356 2R JH PR AE JUIR B 4 B A SR A 4 B
FERILER 1.

®1 HELEFYBHFMER
Tab.1 Basic physical and mechanical properties of loess
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Fig.1 Disintegration tester
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Fig. 2 Anti-scouring tester
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Tab. 2 Cohesion, frictional angle and increment ratio of

reinforced loess with wheat straw

T | AR | FYE | BRI/ | N | R | NEE
M| B/% | W/d kPa | f1/C0) | K&/ WK%/ %
JEOR B A 19.0 21.0
3 22.8 | 21.2 20.0 0.8
7 27.5 23.2 44.7 10. 4
0 15 45.9 | 25.8 | 141.6 22.9
20 54. 1 26.8 | 184.7 27.7
3 25.8 | 29.0 35.8 38. 1
EFERT ) 7 40.0 | 31.1 110.5 48.0
s # 4 0 15 61.5 31.4 | 223.7 49.5
20 78.2 | 32.1 | 311.6 52.7
3 24.0 | 24.5 26.3 16.5
7 48.9 | 27.4 | 157.4 30. 6
’ 15 55.1 28.1 | 190.0 33.6
20 73.8 | 29.5 | 288.4 40. 4
350.01
300.0 et

K%
— — [3*] [3e)
[=3 W -] W
(=B ] =] =3
> o o o

50.0L

3 'I7 1|5 2I0
Fri e #l/d
5 RN B e A 286 3 0 1K SR I 0 1 AR ity 2%
Fig.5 Curves of cohesion increment of reinforced

loess with wheat straw with ages
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Tab. 3 Disintegration ratio and decreasing ratio of

reinforced loess with wheat straw
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Tab. 4 Anti-scouring coefficient and increment ratio of

reinforced loess with wheat straw
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Tab.5 Accumulated erosion amount with and without the protection of

wheat straw-reinforced loess under different time intervals
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Tab. 6 Erosion amount decreasing ratio with and without the protection of

wheat straw-reinforced loess under different time intervals
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Fig.7 Change of erosion decreasing ratio
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Fig. 8 Erosion of slope without protection and with the

protection of wheat straw-reinforced loess
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