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Shear Strength Properties of Fiber Mixed Soil
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Abstract

This study was performed to use fiber mixed soil which has clayey soil or sandy soil with fibrillated fiber
or monofilament fiber on purpose of construction materials, filling materials, and back filling materials. In
addition, this study was conducted to analyze strength properties and fiber reinforcing effect with fiber mixed
soil by direct-shear test. In case of fibrillated fiber mixed soil, the more quantity of fiber was in both
cohesive soil and sandy soil, the larger shear stress was in respective step of normal load. The respective
mixed soil at 0.5% and 0.1% mixing ratio of monofilament fiber mixed soil showed maximum shear stress.
According to unconfined compression or direct-shear test, making specimen of the monofilament fiber mixed
soil, it is required to be careful and stable mixing method, while it is expected that monofilament fiber mixed
soil doesn't increase strength.

Keywords : Fiber mixed soil, Shear strength, Unconfined compressive test, Direct-shear test, Monofilament
fiber, Fibrillated fiber
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Table 1 Physical properties of soil
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Fig. 1 Grain size distribution curves
Table 2 Physical properties of fiber
.| Tensle | Young's | Melt|
Forn (Mt | P°9HC | Svength | Modubs | o Pl
? | (kef/emr) | (kef/em) | (C)

Fibrillated et o3 3

fiber (FF) 33%10° | 396x10 fJ,US_

—Polyl*pro- 091 168 9

Monofilament | P % 14 3

fiber (MF) 23%10" | 330x10 0.08
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Table 3 Shear strength of fiber mixed clayey soil
with fiber content

¢ = 4375 g = 9,47 ¢ = 1578
Fiber tf/m’ tf/m’ tf/m"
content MF | FF | MF | FF | MF | FF
0% 3.54 5.48 7.23
01 % | 367 | 361 | 563 | 556 | 761 | 7.63
03% | 371 | 378 | 582 | 561 | 766 | 7.71
05% | 486 | 314 | 779 | 538 | 1110 | 762
10 % | 528 | 301 | 823 | 482 | 1150 | 758
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Fig. 2 Relation between shear strength and mono-
filament fiber content
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Fig. 3 Relation between shear strength and fibril-
lated fiber content

05 10

125



SS Alge| Wt 9@ FAF HFE 0, 0.1, 0.3,
0.5, 1.0%9 =3z £ PR sk
& 72} 4.75, 947, 15.78 ti/m*E 7isto] HGA
8& AAIg 437} Table 4 ¥ Fig. 4, 58 2tk

Fig. 49} 2] SALERES] 3¢ CS A|89 &
AERES PRIZIAR Y g0l F1EE A
@382 4 F4aks AN BF Frlaigit
Ty S7HEE 3A JehdA gt

PAERES A4, Fig. 59 o] Z 5
oA ZF Afe Fol F7Hel uet desHo
7kt 0.1%9 EgHold Hof deed
UebT) ofF ARe] ol TRt met A
o, & ARG A= AA vepkth 281
3 3715 2 AAE 5§ 94 €S AEeMY %
AHERES} H|5H| w}% of th Zhﬂ L}E}
ok 9#e 95 9 dd
sHH BALETES 75% 3 W} A (FF) 7}
Aol 1 B4 A FAA AZA| oA 2 sk
A 549 Asiz I8 FHE d AHE B
BAEH7E 34 YeA & A0 AR LE}.

Table 4 Shear strength of fiber mixed sandy soil
with fiber content

o=475 | =947 | o= 1578

Fib t/m’ t/m* tf/m”

cen\| MF | FF | MF | FF | MF | FF
0% | 259 506 740

01 % | 332 | 340 | 520 | 541 | 824 | 7.93
03 % | 333 | 292 | 560 | 483 | 831 | 7.28
05 % | 340 | 268 | 570 | 4.69 | 867 | 7.13
10 % | 344 | 208 | 589 | 450 | 916 | 7.07
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Fig. 4 Relation hetween shear strength and mono-
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Fig. 5 Relation between shear strength and fibri-
llated fiber content
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