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A study on the crack characteristics of

the Synthetic Fiber reinforced Soil
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Abstract

This study was performed to ascertain the three-dimensional effect of the
crack reduction and the restrained effect of crack growth, and to vield a suitable
mixing ratio of the synthetic fiber reinforced soil. The results of the study are
as follows ; 1) The synthetic fiber has the resisting force for crack because of
the adhesion due to the attraction of soil particles. 2) As the synthetic fiber
length and the mixing ratio are increased, mono filament synthetic fiber
reinforced soil is increased the effects of crack reduction and the restraint of
crack growth. 3) The fibrillated synthetic fiber is more effective than mono
filament synthetic fiber for crack. 4) A suitable mixing ratio of synthetic fiber
reinforced soil is 0.5% of the fibrillated synthetic fiber.
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Table~1. Physical properties of Synthetic Fiber

. Specific | Melting Point Acid Alkali Tensile Strength | Young’s Modulus
Absorption . . .
Gravity C Resistance | Resistance kgf/crt kgf/cnt
none 091 162 very high | very high | 3500~7,700 35x10°

Table~2. Physical properties of soil

Atterberg limits (%) Grain size distribution (%)
Gs wm T ] USCS
LL PI No.4 No.10 | No40 | No.200 001 0,002
38 21 2.62 100 99.6 955 | 646 40.6 23.1 CL
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Table-3. Summary of crack constants of mono filament synthetic fiber reinforced soil

Sample Volume Crack - Crack Crack Crack areaRelative —o
fraction(%)| number | width(m/m) | length(m/m) Area Ratio (%) %)
Soil 0 60 0.3-10 10-830 54926.5 10.17 100
19mm 0.1 63 05-9.8 10-870 44000.6 8.15 80.1
Polypropy- 0.3 144 0.1-8 10-300 35023.0 6.49 63.8
lene fiber 05 149 0.1-6.4 10-220 31002.0 5.74 56.4
30mm 0.1 90 0.3-9 20-490 39600.5 733 721
Polypropy- 03 127 0.3-5.7 20-230 31520.7 5.84 574
lene fiber 0.5 138 0.2-49 20-210 27901.8 5.17 50.8
40mm 0.1 82 0.5-7.7 20-360 36189.9 6.70 65.9
Polypropy - 0.3 230 0.2-45 15-220 30060.7 5.57 54.7
lene fiber 05 239 02-33 15-180 25562.1 473 465

@Al A A - (Polypropylene) 19mm, 30mm, 40mm 2Z+zre s &34] 0.1%,
03%, 05%2 &8 RZES TILFES vlus] »Y, £gu|e] Frltd o}t
ag s dgdolst Zojdol wel uAF Fde FUksle v, 7Y Ey wdZd
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Fig.1 Relationship between crack area and Fig.2 Relationship between crack area and
elapsed time for 19mm mono filament elapsed time for 30mm mono filament
synthetic fiber reinforced soils synthetic fiber reinforced soils

GE04

SE404

Crack area {(mme
u
Ed
8

0 24 4 72 08 120 le4 163 192 26 240 264 288
Time (hr)

Fig.3 Relationship between crack area and
elapsed time for 40mm mono filament

synthetic fiber reinforced soils
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Table-4. Summary of crack constants of fibrillated éynthetic fiber reinforced soil

Sample Vo¥ume Crack ‘ Crack Crack Crack areaRelative e
fraction(%)| number | width(m/m) { length(m/m) Area Ratio (%) (%)
Soil 0 60 0.3-10 10-880 54926 .5 10.17 100.0
19mm 0.1 62 0.3-75 15-500 42547.0 7.88 715
Polypropy - 0.3 94 0.3-5.8 20-230 33189.4 6.15 60.4
lene fiber 0.5 113 0.3-5.1 20-180 20458 5 3.79 37.2
30mm 0.1 86 0.3-7 30-370 38292.3 7.09 69.7
Polypropy- 0.3 128 0.3-5.2 20-220 29870.5 553 544
lene fiber 05 141 0.3-45 20-180 18412.7 341 335

40mm 0.1 82 0.3-6.3 10-350 35244.4 6.53 64.2.

Polypropy - 0.3 136 0.3-4.2 15-210 25479.6 4.72 464
lene fiber 05 164 0.3-3.1 20-170 172555 3.20 314
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Fig.4 Relationship between crack area and Fig.5 Relationship between crack area and
elapsed time for 19mm fibrillated elapsed time for 30mm fibrillated
synthetic fiber reinforced soils synthetic fiber reinforced soils
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Fig.6 Relationship between crack area and
elapsed time for 40mm fibrillated

synthetic fiber reinforced soils
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Fig.7 Relationship between relative crack ratio Fig.8 Relationship between relative crack ratio
and volume fraction for mono filament and volume fraction for fibrillated
synthetic fiber reinforced soils synthetic fiber reinforced soils
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