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Triaxial Shear Strength Characteristics of
Sisal Fiber/Sand Composite Material

WU Lilin, QIAN Wei" , LIU Jin, ZHANG Huapeng
(School of Earth Sciences and Engineering, Hohai University, Nanjing, Jiangsu 210000, China)

Abstract; In order to improve the shear strength characteristics of sand, it is aimed at sisal fiber rein-
forced sand composite material in this paper. The effect of fiber content, fiber length and dry density on
the shear characteristics of reinforced sand was thoroughly studied by unconsolidated-undrained triaxial
shear test so as to investigate the reinforcement mechanism of fiber-reinforced sand. The test results
show that fiber reinforcement has little effect on the initial stiffness of sand. Appropriate fiber content
and fiber length can form a three-dimensional network structure in sandy soil, which higher than that of
unreinforced samples. It shows that fiber reinforcement can effectively improve the shear strength of
sand. The shear strength of the composite material increases significantly due to the increase in the bite
and sliding friction between the fiber and sand particles in the shear process. The increase of confining
pressure on the effective contact area between fiber and sand results in the increase of shear strength and
peak deviatoric stress. Sisal fiber reinforced sand can enhance the interfacial force between sand and
improve the shear strength of sand.
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Fig. 1 The particle size distribution curve of the sand
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Tab. 1 Physical properties of the sand

R RS FEE L AR RS
BE KE/% /(grem™) B e, #uc,

2.65 2 1.34~1.66 0.59~0.97 2.43 1.11

4E) , AR NaOH i WA BT 2 25 I 21 24 1] 19 i
Jfd I B e Y, 5 RN SR A B BLET Y
AL, GUBRET 4 & T 0] 742 9608, HAG nl A FH A2 B
i ARG PR R BURLRBOR G SR A, A
R R B SRR £F 4E K B2 2 90l R 6,12, 18,24
30 mm( &l 2) , HELY I 2 Fos,

18 mm

30 mm

P2 AN[R] B B SRR ET 4
Fig. 2 The sisal fiber of different lengths
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Tab. 2 Physical properties of the sisal fiber
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1.2~1.45 450~700 0.25  45.64~55.98 4F




28 ok TR K %W (AR B FE R 2020 4
1.2 REHFER 2l 4 AN (o) TR SR 4 R ) B R [R]

NFTEF4EB AR (C,) UK E (L) YLK
8 B (p) AR X A PRSI E S B 2 IR, 7
AFZE T AT UU K, 156 R TR He il 45
R, P 2 48 i SON S T 5 T 10 i
[ER

C M 100%
=— X
f M. 0

Hrh C(%) WY M (g) NWAYETTR M (g)
J TP, ARYE Diambra 557 B 57 % B RE 7R
K37 75 Sk AR I 23 0 2F 4k i 7K 7 J7 [l 43
i G I H2Y €, = 19% W, 27 4k B 42 15 A 5
500 4 AR 4 M TR A AT 5 B0 KR 19 R N 4 5
P R, ARRBFFE % C,=0.0% .0. 2% .0. 4% .
0.6% .0. 8%

AR5 FH SR EF 2/ BD 52 A5 R R i 45 S
G T3R5 AREY (GB/TS0123—2019) #E4T
o T ERRIBGE K (FEHHRRE & KRR 10%) 5
WP+ (p=1.40.1.45.1.50.1.55 g-ecm™ ) IR & 1
51 BRI BUE I I M ARD 1 B PR 505 7
FHER I /R 4R IR B Y I oy =55 4) Tk
73R AR UK B I e A A2 39. 1 mm, &
80. 0 mm [T IR R, 3 2 540 J2 o SR 236 1 =
BESERLH R (B 3) , WEUNLF4EREN L,=6.12,
18 .24 30 mm,

K 3 SURREFHE/BY 1525 BHRHARE

Fig. 3 The specimen of sisal fiber/sand composite material

AR YRAFFE P A5 T2 3 TR 30 LRPAE
IR FETE 100,200 300,400 kPa 4 A [ [ &
NHATE U, DR AE BT V) E AR 0. 8 mm/min,
DL KNS &= 20% 1Y 5540 T XHRDFE A B 57 5 B
FARTEAFE AT FEAS R BT | B (B 5
JEE SR AR 159 B 94 I T 8 5 R 05, 3 S 0

IR BEALLR TR M RE B R T1 ¢ AT BE 42
il oo,
®3 RAEEXRSH

Tab. 3 Parameters of samples

a0 paRiiz YR W
Hii = /% JE/mm /(g-em™)
T1 0 0 1.45
T2 0.2 18 1.45
T3 0.4 18 1.45
T4 0.6 18 1.45
T5 0.8 18 1.45
T6 0 0 1.50
T7 0.2 18 1.50
T8 0.2 18 1.50
T9 0.6 18 1.50
T10 0.8 18 1.50
T11 0 0 1.55
T12 0.2 18 1.55
T13 0.4 18 1.55
T14 0.6 18 1.55
T15 0.8 18 1.55
T16 0.2 6 1.50
T17 0.2 12 1. 50
T18 0.2 24 1.50
T19 0.2 30 1.50
T20 0.4 6 1.50
T21 0.4 12 1.50
122 0.4 24 1.50
T23 0.4 30 1.50
T24 0.6 6 1.50
T25 0.6 12 1.50
T26 0.6 24 1.50
T27 0.6 30 1.50
T28 0 0 1. 40
129 0.2 18 1.40
T30 0.4 18 1. 40
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Fig. 4 The(o,-0,)—€ curves of reinforced specimens

with different confining pressures
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Fig. 6 The variation of shear strength parameter

with fiber contents (L;=18 mm)
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