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Characteristics of Compaction and Strength for Synthetic Fiber Reinforced Soils
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Abstract

The results of an experimental investigation on the characteristics of compaction and

compressive strength of polypropylene fiber reinforced soil are presented in this paper. This
study has heen performed to obtain the physical properties of PFRS(polypropylene fiber
reinforced soil) such as strain-stress relationships, OMC(optimum moisture contents) and
¥ emax{maximum dry unit weight), with four different contents(ie, 01%. 0.3%, 0.5% and
1.0% weights) of mono-filament and fibrillated polypropylene fibers,

From the compaction test results, it is found that OMC increased with the contents ratio
of Nber, but 7 amsx decreased. It means that the improvement of the workability and the
reduction of the weight of embankment structures by the addition of the polypropylene

fiber.

And, from the compression test results, it is found that the addition of the

polypropyiene fiber remarkably improved the compressive strength of PFRS., And it was
observed in the viewpoint of strength that the fibrillated polypropylene fiber reinforced soil
is more effective than the mono-filament polypropylene {fiber reinforced soil
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Table 1. Physical and mechanical properties of soil used
Atterberg limits(%) Grain size distribution (%) OMC | 7 dmax
Gs ) 5| USCS
LL PI No4 | No.l0 | Nod0 | No.200 | 0.01 mm [0.002 mm| (%) |(tf/m’)
2.62 38 21 100.0 99.6 955 64.6 40.6 23.1 189 1,63 CL
Table 2. Chemica] components of polypropylene fiber used
component Sodum | Potassium | Magnesium | Calcium Ferric Sodiurmn Citric Oth Total
P ° chioride chloride chloride chloride | chloride | sulfate acid o oL
values(%) 20 31 20 15 2 3 3 6 100
Table 3. Physical properties of polypropylene fiber used
Type of Quality of Shape of Length Specific | Melt | Cad and alkah Tensile Young's
fiber material fiber g gravily | point resistance strenpgth modulus
fibrillated
PM type
homopolymer | bundle tomm | 01 162°C very high  |3.500~7700| 35x10°
polypropylene | ymultifila N over kgf/cm® | kgf/cm? over
PF type -ment
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Fig. 1. OMC and 7 amx for fiber contents of
mono-filament fiber reinforced soil
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Fig. 2. OMC and ¥ gmx for fiber contents of
fibrillated {iber reinforced soil
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Table 4. Compression compressive strength and water contents of matural soil and synthetic fiber reinforced soils

Elapsed 0 day 1 day 7 day 8 day
time Water Strength Water Strength Water Strength Water Strength
samples contents(%) | (kgf/cm?) |contents(%) | (kgf/cm?) |contents(9) (kgf/cm®) |contents( %) | (kef/cm?)
Nat. soil 18.86 1.72 15.18 3.86 498 10.83 1.75 12.60
Mono- 0.1% 18.96 281 1543 534 5.12 22.37 213 22.20
filament 0.3% 19.20 3.45 1591 7.05 523 20.57 2.16 2247
type 05% 19.50 3.95 16.59 6.15 5.38 20.59 2.46 2251
1.0% 19.87 412 16.92 3.01 575 2247 2.87 23.49
ol 0% | 19.06 235 1617 408 5.52 19.41 2.73 2193
) 0.3% 19.30 2.85 16.39 447 571 19.24 276 2411
ated [05%]  10.50 2.67 16.42 4.18 5.82 19.59 2.77 25 61
type 1.0% 19.60 3.08 17.02 6.65 5.96 21.39 2.83 29.22
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Fig. 3. Strength and strain for peak time of natural
soil
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Fig. 4. Stress-strain relationship for fibrillated fiber
reinforced soil
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Fig. 5. Comparison between natural soil and mono-
filament fiber reinforced soil for strength
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