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Experimental study on shear properties of soil-rock interface of
sisal fiber composite material
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Abstract;: In order to study the influence of sisal fiber and interface roughness on the shear mechanical properties of soil-rock interface,
concrete modules with rough surface were used as the rock surface similar material and a series of indoor shear tests were carried out.
Combined with the SEM test, the mechanism of sisal fiber participating in the strengthening of the interface is further analyzed. The
results show that sisal fiber can improve the shear mechanical properties of soil-concrete interface by improving the cohesion. The
addition of 0. 8% by weight increases the interfacial bond strength of soil-cement interface by 0. 8-5 times and the internal friction angle
by 0.1-0.2 times. The interface roughness mainly enhances the shear mechanical performance of the interface by improving the bond
strength. For an interface roughness of 6.5 mm, the increase of interfacial bond strength ranges from 7 kPa to 15.5 kPa, resulting in an
improvement of 0.2-3 times. The enhancement of roughness on the shear mechanical performance of the soil-cement interface exhibits two
distinct patterns for the plain soil interface and the fiber-reinforced interface. Regarding the relationship between interfacial bond strength
and roughness for the fiber-reinforced interface, the optimal value of roughness appears within a smaller range (0-2.5 mm).
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Fig.2 Experiment procedure and instrumentation
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Table 1 Shear strength parameters of each sample interface

VE(E B YI R J1/kPa
[N REs ¢/ kPa ©/(°)
=100 kPa =200 kPa 0-=300 kPa =400 kPa

PO-RO 36 60 86 122 5.0 15.85
PO-R1.5 38 71 100 131 8.0 17.12
PO-R2.5 49 84 125 161 10.5 20.66
0-R6.5 57 105 143 178 20.5 21.85
PO.4-R0 57 86 118 150 25.0 17.28
P0.4-R1.5 62 112 140 178 29.0 20.61
P0.4-R2.5 67 119 149 182 35.5 20.56
P0.4-R6.5 79 126 166 205 39.5 22.68
P0.8-RO 63 87 121 154 29.5 17.07
P0.8-R1.5 72 106 145 183 33.5 20.41
P0.8-R2.5 78 111 156 198 34.5 22.05
P0.8-R6.5 90 132 185 239 36.5 26.57
P1.2-R0 53 75 115 148 16.5 18.00
P1.2-R1.5 59 107 137 176 24.5 20.86
P1.2-R2.5 70 111 143 200 25.5 22.88
P1.2-R6.5 74 120 160 209 29.5 23.99
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Fig.3 Shear stress-strain curves of the interface under different conditions
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Fig.4 Influences of interface roughness and fiber content on interfacial shear strength
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Fig.5 Effects of interface roughness on cohesion and internal friction angle of interface

K5 (b) FKBIHE S R Al MRS A I N R, LA P=0.8% 10| ,R M\ 1.5 mm /N3 6. 5 mm , X 1 i
DB £ 43 311 20. 41° 22.05°,26. 57°, H R=0 mm S 9 N EEHE A 43 82 2 1 3. 34° 4. 98° 9. 50°,

R St T = 0 ok TR e kT ARUR 2 LA (R A ORAIE U T 18] ) B 070 g 27 PERE . LR 5t 1 1) ) 6 3R
JIEERAT 2 A J7 T, — o A bk FU I b S A URE 8] % W B O, 2 4 ik T ek A A B R
3T ST PR A SRRk ) ST V) - UKL 5 TREGE B R BURL IR Y RSB G A AR BB R MBSO,
T b - U0k 5 TR B B s RUARE =2 ) ) 4 Ak T AR O, S T E SR AR AR Bl b 2 AR BT U0 ARTE 1 RE L BE
Z 3o, G Rl RE R N BRI EEE R BOMORITR R, RIS R A7 — e 0B fE, nl o 55 i 4 2R I3k
Bk, SURRLTHERR AL 1 He Ml AL P N AR BT U0 2 MR, Rk R X LTS S A A 74825
fO ST R AL R B 2 R, X TIMALF4ERY S 2R J1 56T R BB ROC R, R B Ui Hh BB/ N X
B (0 ~2.5mm)

2.4 HfEBEMREFRNSNEZANIME

P 6 () 2 WIS JRRETZE Y I W] ] 2 52 00 55t 10 A4 6 58 ), HLAF A — B D45 1 nl fol S5 90 266 3R ik 3 i
K E P/NTRCBER & PRI, FLREFR WK, 2 PR TRAIB RN BEE P3O, S a2
T8N AR T SURREFAE R i LB i 20 Al XA R, X5 F R=0 mm 1 R=1. 5 mm , SFREFAE e AL42 HEAE
0.8% ~1.2% XJa]; % T R=2.5 mm Ml R=6. 5 mm, SRR AR IBRAE 0. 4% ~0. 8% IXJH]

K 6(b) KWL 4EB o P<0. 8% I, Sl N EESE M 2B P ASEINTIRE R, YL 4EB ik 5] 1. 2% 1Y
ST P BEAE AR B R I S PRAIR . R 4EB R P=0.8% B, £ R R AU N BRI iR # 17.07°,20. 41°,
22.05°.26.57°,1fi P $#&m 2] 1. 2% B, 45 R T FL1H 9 N EEHE A1 53791 o4 18. 00°,20. 86°,22. 88°.23.99°, UiH]
P P A] LA i S YRR A T S AR R I 0. 8% B, EF LN P R A I SRS 2 R AR R

R TE 1) 285 R g 32 e R T Y P AR R 3R S R A ) P B A A e e ke ) O TR
ERHIURLIA] Y kB EEAR AR A, TEIR B U8 B 22 00, Bl i P N AR R 35 Uy 2 PEREREAE P ARSI
MG, PRI FE T A G 3R DB P BRSNS 5, SRR LT AR ) BEbA | AR 114 21 48 000 28 18 R0 R 558 1) 2T 24
Uit 25 B ST 7] S R PO ) ) 4 kR 4884 P, REAE — B R EE | (2. 15° ~ 6. 83°) SEM FL 1 (14 PN B 45 A 284k (H
AR AR



84 TR F M (B RE R %51 %

—— R=0mm ——R=15mm ——R=25mm —— R=6.5mm
50 ¢ 32r
40 + v 281
A—
| ./' . / \
&30 ///SQQQ ~ 241
= Yo g =
o 20 o 20 /
-— "
10¥ 16f—
L L 5 12 L " y
0 0.4 0.8 1.2 0 0.4 0.8 1.2
P1% P1%
(a)c-PRFR (b) ¢-PRHR

El6 SFREMAKESSIRKTESEXTENEZREBIM

Fig.6 Influences of interface roughness and sisal fiber concentration on internal friction angle of interface
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