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A Study on the Crack Characteristics of the Synthetic Fiber Reinforced Soil
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Abstract

This study has been performed to confirm the three dimensional effect of the crack
reduction and the restrained effect of crack growth for the synthetic fiber reinforced soil,
Two types of polypropylene fiber and low plastic clay(CL) were used for the test. And
the test variables were fiber length and so on.

The results of the study were summarized as follows :

1) The mixing of synthetic fiber was effective in reducing crack growth due to
adhesion between soil partleles and synthetic fiber. Especially initlal crack was delayed, as
compared with the pure soil, for about 1 day in case of mono filament synthetic fiber and
for about | or 2 days in case of fibrillated synthetic fiber.

2) As the content and length of synthetic fiber were increased, the effect of crack
reduction was increased. It was found that 05% fibrillated synthetic fiber with 40mm
length reinforced soil had about 3 times more effective than natural soils.

3) In case of the same fiber content and fiber length, the fibrillated synthetic fiber has
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more effective than the mono filament synthetic fiber for crack reduction.
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Table 1. Physical properties of synthetic fiber
. Absorption Speci.fic Meltirjg point Acid Alkali Tensile strength | Young's modulus
gravity C resistance resistance kgf/at kegf/ ot
none 091 162 very high very high 3,500~7,700 35103
Table 2. Physical properties of soil
Atterberg limits (%) Grain size distribution (%)
LL PI % | No. 4 | No. 10| No. 40| No. 200 g’g? Or_ré?z Uses.
38 21 2.62 100 99.6 95.5 64.6 40.6 231 CL
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Fig.2 Crack shapes of 19mm mono filament synthetic fiber reinforced soils
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Table 3. Summary of crack constants of mono filament synthetic fiber reinforced soil

3 ) Weight Crack Crack Crack Crack area Relative
ampie fraction(%) | numbers | width(mm) | length(mm) | Area(mm®) | Ratio (%) )
ratio (%)
Soil 0 60 0.3~10 10~880 549265 10.17 100
19mm 0.1 63 05~938 10~870 44000.6 8.15 80.1
Polypropylene 0.3 144 0.1~8 10~300 35023.0 6.49 63.8
fiber 05 149 0.1~64 10~220 31002.0 5,74 56.4
01 90 0.3~9 20~ 490 396005 7.33 72.1
30rnm
Polypropylene 0.3 127 0.3~57 20~230 315207 584 574
fiber 05 138 02~4.9 20~210 27901.8 5.17 50.8
A0mm 0.1 82 05~77 20~ 360 36189.9 6.70 65.9
Polypropylene 0.3 230 0.2~45 15~220 30060.7 557 54.7
fiber 05 239 02~33 15~ 180 25562.1 473 465
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Fig. 3. Relationship between crack area and elapsed
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(a) 0.1%
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Fig. 4. Crack shapes of 40mm fibrillated synthetic fiber reinforced seils

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

Sample Wleight Crack ‘ Crack Crack Crack area
fraction(%) | numbers |width(mm) |length(mm) | Area(mm?) | Ratio (%) |Relative ratio(%)
Soll 0 60 0.3~10 10~880 5,4926.5 10.17 100.0
19mm 0.1 62 03~75 | 15~500 4,2547.0 7.88 775
Polypropylene 0.3 94 0.3~58 20~230 3,3189.4 6.15 60.4
fiber 05 113 | 03~51 | 20~180 2,0458.5 379 37.2
30mm 0.1 86 0.3~7 30~370 3,8292.3 7.09 69.7
Polypropylene 03 128 03~52 20220 2,9870.5 5.53 54.4
fiber 05 141 0.3~45 20~180 1,8412.7 3.41 335
40mm 0.1 82 03~63 10--350 352444 .53 64.2
Polypropylene 0.3 136 03~42 15--210 2,9479.6 4.72 464
fiber 05 164 03~31 20~170 1,7255.5 3.20 314
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Fig. 5. Relationship between crack area and elapsed
time for fibrillated synthetic fiber reinforced

soils
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