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Mechanical Characteristics of Reinforced Soil(1T)

-Fiber Reinforced Soil-
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Y Dept. of Agricultural Engineering, Chungbuk Nat’l Univ., ” Graduate school, Chungbuk Nat’l Univ.

ABSTRACT

This study has been performed to investigate the physical and mechanical characteristics of
compaction, volume change and compressive strength for reinforced soil mixed with polypropylene
fiber, and to confirm the reinforcing effects with admixture such as polypropylene fiber. To this end,
a series of compaction test and compression test was conducted for clayey soil(CL) and polypropylene
fiber reinforced soil.

In order to determine proper moisture contents and mixing ratio, pilot test was carried out for natural
soil and PFRS(polypropylene fiber reinforced soil). And the mixing ratio of mono-filament fiber and
fibrillated polypropylene fiber admixture was 0.1%, 0.3%, 0.5% and 1.0% by the weight of dry soil.

From the experimental results, it was found that the optimum moisture contents(OMC) increased
with the mixing ratio of fiber, but the maximum dry unit weight and the volume change was decreased
with the mixing ratio. It means that the improvement of the workability and the reduction of the weight
of embankment was done by the addition of the polypropylene fiber. And, from the compression test
results, it was found that the addition of the polypropylene fiber remarkably improved the compressive
strength of PFRS. And it was observed in the viewpoint of strength that the fibrillated polypropylene

fiber reinforced soil was more effective than the mono-filament polypropylene fiber reinforced soil.
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Table 1. Chemical components of polypropylene fiber used.

components Sodium | Potassium | Magnesium | Calcium | Ferric | Sodium | Citric Others | Total
P chloride chloride chloride chloride | chloride | sulfate acid
values(%) 20 31 20 15 2 3 3 6 100

Table 5. Physical properties of polypropylene fiber used.

Quality of | Shape of Lenath Absorp- | Specific| Melt Acid Alkali Tensile | Young’s
material Fiber J tion | Gravity | Point | Resistance | Resistance | Streng-th | Modulus
PM Homopoly- Fibrillated .
TYPE mer Bundle ) 162°C very very 3500~ | 35x10
21 Polvoro. — 19mm | nothing | 0.91 over high(in- high(in- 7700 keffcnt
x P Multifila- activity) activity) kgf/cnt over
TYPE | pylene ment
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Figure 1. OMC and Yamax for fibrillated fiber
reinforced soil.

3ol BE AZVIFRw)E A4
F o} Hwsle] TALF A= 012%~185%, 7}
AU ME 0.62%~2.03% AT HAdE A

= e, A4TEEE A9 el

A Jehded, gdAMg S 0.53% ~5.36%,
AL A E 1.06%~3.92% AT =A YERG
A=

Table 3. OMC and Yamax Of natural soil and fiber
reinforced soil.

OMC(%) Ydmax(tf/mx)
Mixed
T Fibrillated O™ . |Fibriltated Mono
ratio fib fi l fib filament
toer flber P fiber
Nat. soil 18.87 18.87 1.625 1.625
0.1% 19.06 18.97 1.616 1.623
0.3% 19.31 19.18 1.602 1.616
0.5% 19.49 19.49 1.596 1.604
1.0% 19.61 19.87 1.592 1.596
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Figure 2. OMC and Yamax for mono-filament fiber
reinforced soil.
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Table 8. Volume change of natural soil and fiber
reinforced soils.

Volume change ratio(%)

I::ﬁ::d Fibrillated fiber Mono filament fiber
Oday 1day 7days 28days|Oday 1day 7days 28days
Nat. soil| 0 -2.18 -644 -6.71 | 0 -2.18 -6.44 -6.71
01% | 0 -191-399 417 | 0 -2.25-495 -5.17
03% | 0 -1.72-365 -381| 0 -2.10-4.57 -4.84
05% | 0 -1.39-333 -350 | 0 -1.75-3.74 -4.60
10% | 0 -1.11-285 -3.18 | 0 -1.52-3.64 -3.60
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Figure 4. Volume change of natural soil and mono-
filament fiber reinforced soil for elapsed
time

Omono filament fiber O fbrillated fiber

Volume change ratio(%)

0.1% 0.3% 0.5% 1.0%
Fiber contents(%)
Figure 5. Comparison between fibrillated fiber and
mono-filament fiber reinforced soil of
volume change after 28days.
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Table 5. Compressive strength of natural soil and fiber
reinforced soil.

Compressive strength(kgf/cmz)
Mono filament fiber Fibrillated fiber
Oday lday 7day 28day|Oday lday 7day 28day
Nat. soil| 1.68 3.87 12.04 12.49|1.68 3.87 12.04 12.49

Mixed
ratio

0.1% |2.81 534 2237 22.20|2.35 4.08 19.41 21.93
0.3% |3.45 7.05 20.57 22.47|2.85 4.47 19.24 24.11
0.5% |3.95 6.15 20.59 22.51|2.67 4.18 19.59 25.61
1.0% |4.12 8.01 22.47 23.49|3.08 6.65 21.39 29.22
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Figure 6. Comparison between natural soil and fibril -
lated fiber reinforced soil for compression
strength.
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Figure 7. Comparison between natural soil and mono-

filament fiber reinforced soil for compres -
sion strength.
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Figure 8. Stress-strain curve of fibrillated fiber rein -
forced soil. (Elapsed time 28 days)



42 S3A - Q8
V. &2 B 7tste Ao2 YEth ol AR Ho ¥
Zste] Aol 1Sl A5 FAE A

o] 7HAe dHdS B A A5t s] WiiEez weEh
DALY PALg e Zelzzdd /s EF 5. 4% BAolgte ZHoA whedt Rz
3 e EHRE A, AFNE 2 AEAE o 9d @AE AR Ay QRS T4
E4E 89%3d v 2o o Yete #A1E8 /7 7%~24% A= &

1 FEz2d3d AFE ST AR EFE HAFHA ez Yegen, A4 Efnie oF
of gFdA HF Fvle EFEHY FUtl 05~1.0% A= BRI Aoz eyt
wgl ksl B, HuAzgdsEe ga
e Aoz ey webd, df EFES o 24
AHEEt Fxdhe Ae, AR T T
7yete] AlFAol FEEld Wk olyEt FHEHE FEE. 1999, FATFEEY o] &S 3 B
=9 & g FEe o] TR

2. HA Fenl ZAAA X E WA E A AZEE - o)Als - £4. 2001 EEZ=FR
fr THERT IAE A/ SFEZ 2T HAHE EF3 dZZagE] B8 - 9
Z%0] 02%~05% A% =A Yelud, &3 std 54, =EFEI A 43(1) : 116-
H7F 2&45 A8 AFS 29 & U= A 121
o F uyeiEth e, B, B T Al S - AR 1999, A BAES 7E &
T4 EAA, vpgAE Fol EAZL =7 W 4 AT SaEF s A 41(3) 1 59-66.
ol GAZHAME 03%~05%7F ZE3 A Austin, D. N.-S. L. Shrader and D. S. Chill.
° 2 Yegyut 1993. Soil stabilization with discrete

3. FAIAY AH 2 AFASE HFo fibrillated polypropylene fibers. Geotech.
ot wet FA4% HASH Hed, A fabrics Report 11(4) : 4-10.

i TFEY A Ad F9 23%~46%7HA Gray, D. H. and H. Ohashi. 1986. Mechanics of
AR E 2 F I3, DAE A= fiber reinforcement in sand, J. of Geotech.
38% ~53%7} A i]@ﬂ‘ g Y F Ue Ao Eng. Div., ASCE, 112(8) : 804-820.

2 Yelston, WAlgo] dAEEY 3940 Ingold, T. S. 1994. The geotextiles and geomem -
2 vebytth branes manual, Elssvier. Oxford.

4. Af EFENNAM HF EHZF S84 Michalowski, R. L. and A. Zhao. 1996. Failure
5 Ao Feo #Agle] Husy ¢ FF of fiber-reinforced granular soils. J. of
Aov Sk Ao E YEyon, Al A Geotech. Eng. Div. ASCE 122(3) : 226-
&8s Yehlls M3 8 Tl e & 234.

%5 2002F 118 178



