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Wheat straw anticorrosion analysis based on pore area ratio and
the effect of straw on the shear strength of silty soil

PENG Liyun, LI Zhaocheng, LIU Mingjie, CUI Changze
(School of Civil and Traffic Engineering, Beijing University of
Civil Engineering and Architecture, Beijing 100044, China)

Abstract: Silty soil is of poor performance and is needed to improve before it can be used in highway subgrades.
Wheat straw is environmentally friendly and renewable. When mixed with silty soil, wheat straw can play a
reinforcing role, but it is easily corroded by water and can be used after corrosion protection. Based on the pore
area ratio, this paper analyzes the anticorrosion mechanism and anticorrosion effect of polyvinyl alcohol on straw,
the effect of anticorrosion on the tensile strength through the tensile strength test and the effect of straw on the
shear strength of silty soil through the direct shear test. The results show that polyvinyl alcohol exerts its own anti-
corrosion performance, fills the straw pores to reduce water absorption channels, and forms a protective film on
the straw surface to block water from entering to achieve anti-corrosion. The smaller the pore area ratio, the better
the anti-corrosion effect. The best soaking time for straw preservative is 4 days, and the best solution concentration
for preservatives is 10%. At this time, the straw pore area ratio is the smallest, and the time for preserving is the
shortest or economically optimal. The effect of the length of wheat straw on the pore area ratio is mainly within

4 days, and is not related to the final pore area ratio. The tensile strength of the anticorrosive wheat straw is
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increased. The cohesion of straw reinforced soil increases first and then decreases with the increase of straw

content and wheat straw length. The optimal content range from 0.4% to 0.6%, and the optimal straw length is

15 mm. The internal friction angle increases slightly with the increasing straw content, but the increase is very

small, and there is no obvious pattern under different lengths.

Keywords: wheat straw; pore area ratio; binary method; anticorrosion mechanism; antiseptic effect; shear

strength

Wb B AR 22 | RasE e | SR A ERS . 1%
B . 78 R AE T 5 & A WAk S 1,
SHCIFLATE I B A 5 e A B T L 95 4 R A s A A
TS50 5, 3 B A 7 S T AR R
WIEE 1 2 RS O R A L DR R R
BeERS, 2 A RS kYT S e ML A R HE AT 2k
BL, DA ) 6 U 5K 10 3 B A I

(HFT IR K VB — 5 M o M, 7 B B 04[] A 5
T K A8 B A K 7 0 e b 1 R BT A R
DAL 7 25 B T LB (9 4 R, T4 LA 4 B BLAT B
{5 . R BEE T R RIS W K S R, T 4k 198 AT L
P AR S A RN i B

REFUESE, B bl i IR R . A

5% 4% 5 YT i ) 0 I ) R A 5 Y, AT A Ak
Fr By AT e, e e g He R 4
NN SR g = R N A N WA 5 3 2 B[4 Wk 73]
HEFEFT 9 IR LT 4, TR 7T A ELHA — 2 1 12
figs BA L o g, B b R ™ R
A 4 P, o A5 22 4 2 5 W 5 U R 1 4 1 5
Ja U R S 1 e B R R A R TR A B A
TSR XA b BEATOWZE F 40T AT LLE BT
AR, R 2R FEAR A 7 AL, fHA R
1 F7 40%, Z Wk i Be, B V5 Yu BRHE SR 9% W 5L, ¢
G B A A £ 7 AR BT B R R 2R R 2
e

OCATIAR TR A A T K B A A AT, R
TREB M4 @R R a s, me
N R £ 200 95 1 g b o Bl B AT 1, [ i
S PETE BRI AN YR S ok, AT AR R
i BV B AR, VB . R B A A AR
KT B A BT 9 YRR, SRS AT, A
FIUHT BT L T e R B o v . TR —Fh R
SR (9 ELAT — R SR BB, R AL | M VR I i B IR T
W) 2 B — s (3R B P, H TR A MR A, &
LT AR, U5 KA R 50 AR R GRS BT

MSEHT . X T BEVE R 22 10 8+, BR 95 S2 A, B 2 R AT
5 F 2 7 B TR U R 8G  HL 2 b B R A T
A UL, AR 2T A R R B R o 1 5 b R
P, BFZL L PR R I BOME . A AT L A R R
TG PR AR, A B B — 5 B, LB AR A KSR
FrRidb Rl . 24 U8 1k 5 55 U 2 AK Wi 45 I, 7T LA S K
WS ST, e TF ALy B K PR, R LA AT
TE B 0 i T, RS AR B AR £ 232 B K 1
W ERY b B LTI 32 SR B A3l | B s i
HEZK 25 2 Fh R > T K Xk 5L (0 B 6, TN b R
FF 04 37 165 Ak 38, HE— 25 BELBR T /K B 82 0, TR Sk b BHL
WIE T RS RS ol A R B, RS R E RS B 1 2y
HA BRI T ANk

W M — Fh R Y 5 A B &, TR
W5 KRS AR IS . 3 205 B W Y RS AT,
T A2 41 B2 By L K R S RS R, 1T L35S A AT LB
H T LR R T2 T TR R B S, L DR % AT K A 4
fih, B B 4 Y, (BB 2 AR R 22 R FE L BRI 8
F9 Bl R 225 g AF 5 2 /0, 8008 0o 7 S S8 SR AR R A, AR
S 7 A VTR B 3 1 R B T 7 8 A ) 5%
O A 455 L £ £ A0

7R S A R A5 B 2 R AT IR IO R A I I S
(i 485 8 1 L, LB TR B LU A R S R TR FE AR, T
B M T 22 T AT LB Ay L S0 195 L, 45 45 e T 97 J il
Ja BT3RS A, T 7 I S A BEAT M . RIS 3 B
22 ol PR 22 0 A LB 1T AL L ) B L, 90 5 i £ 5 S
VYRR FEE RNV AT AE 7 15 300 A P 0 e A R R, I
3 3k S B B i 2 R T b B A RO, BT 4 S
g A FEFTAE £ Hh B SR AL PS4 S AR S0

1 KBRS HE®
1.1 54k

(1) k3t BCA b0 0w 5 i A BV 28, i v R
5 o= UG A YA E A 1B A N ) e o 1 & YA N
ik 92.88%, ki EELZ | RICA R . IR 16.7%, 38



2021 4F

M 2z, S5 R T AL IR B L B 22 5 AT By JE 3 A7 B A AT XM e B 50 1 5 i - 173 -

FR 20.3%, o S35 A5 2 e 3 K% 14.6% ., | K15

BE 174 glem’s MRS (A B+ Tt 56 #L R ) (JTG E40-

2007) A A AR R Ay £ 0 RIS, R
%, RFSE 22, ol B A RE AT D g S 950K
F 1 BRIRRER

Table 1 Particle size composition
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Fig.1 Micrograph of wheat straw pore structure (225 times)
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Fig.2 Binary analysis of wheat straw pore area ratio
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Table 2 Wheat straw pore area ratio determination based on material and time factors
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Fig.3 Binary image of wheat straw after soaking for different
days (I=10 mm, c = 10%, 225 times)
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Fig. 5 Relationships between the pore area ratio and the soaking
time at different concentrations ( <20 mm )
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Table 3 Parameter values at different concentrations
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Fig. 7 Relationships between the pore area ratio and soaking
time at different wheat straw lengths ( =10% )
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Fig. 9 Changes in the pore area ratio of wheat straw after
soaking, soaking and antiseptic ( <10 mm )
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Fig. 10 Change in the limit tensile force of wheat straw
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soil samples
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Fig. 12 Variation in the silt shear strength at different lengths
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