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Development of Polypropylene Fiber Reinforced Environmental
Friendly Pavement Material for Farm Road

A3 L3997
Sung, Chan Yong - Kim, Young Ik

Abstract

This study is performed to examine the physical and mechanical properties of eco-concrete using soil,
natural coarse aggregate, excellent soil compound and polypropylene fiber.

The test result shows that mass loss ratio is decreased with increasing the content of coarse aggregate and
excellent soil compound. The compressive and flexural strengths are increased with increasing the content
of coarse aggregate, excellent soil compound and polypropylene fiber. The coefficient of permeability is
decreased with increasing the content of coarse aggregate and excellent soil compound, but it is increased
in 0.2% polypropylene fiber content. The lowest coefficient of permeability is showed in 5.066 x 10”cm/s.

These eco-concrete can be used for farm road.
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Table 2 Physical properties of coarse aggregate

| Specific - Unit
Classification Size gravity Absoarptlon FM| weight
(mm) | (9gc) | (%) (kgf/m’)
Netwal e ol oge | 2s2 |78 | 1500
gravel
Ch 28y
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Table 3 Chemical composition of soil compound
(Unit : %)

SiO; | AbOs | Fex0s| CaO | MgO | SO; |LG. loss
239 | 84 | 22 [ 546 | 25 | 66 18

et Eo|Z2Td HF
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Table 1 Physical properties of soil
- Atterberg s o
Spec%ﬁc limits (%) Grain size distribution (%) oMC | g max
USCS | gravity 0005 | (%) | (ti/m®)
(20C) LL Pl No. 4 | No. 10 | No. 40 {No. 200| " = ? m
ML 2.66 36.8 129 976 91.7 82.1 459 10.0 182 1.677
Table 4 Physical properties of polypropylene fiber
. o . Tensile Young’s Acid and
ltem Length Absc;rptlon Spec1'f1c Melltmg strength modulis 2 lkali
(mm) (%) gravity point (kgf/cm?) (kaf/cm®) resistence
° 3 .
Homopolymer 19 0 091 162C 3500~7.700 35x10 Yery ‘h.lgh
polypropylene over over (inactivity)
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Table 5 Mix design of eco-concrete

(Unit : wt. %)
b | Sol | Gravel) BRI S Py ene
EC1 100 0 0 0
EC2 90 10 0 0
EC3 90 0 10 0
EC4 80 10 10 0
EC5 | 798 10 10 0.2
EC6 | 698 20 10 0.2
EC7 | 698 | 10 20 0.2
EC8 | 598 | 20 20 0.2

Lh AR HE S ok
NEA Az D-2 Typed tAUAE 1H
o] 3F02 ol #Z Abold £zt A7)A|
%43 FE gHo] HEE Asged, A &
Al ggatel 249 TREFY &5 20£3T, §&
70%2) AZAA A3t
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A¥e KS9 BSol A el wek Axs
on, 5= AgE 2 FEe 4PEHA
2 S0,

7}, EHAEE 60 mmxX60 mmx240 mm<)

U 4ERE AEE ¢75 mmX150 mmel AlE
AE AzFsto] KS F 2405(2IYEY 2745
Agu)e] Falo] A 74, 289, 9199 &4

123 1% NEL 60 mm*x60 mmx240 mm
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AT Ngu) o #3te] A 7Y, 284, 914

% F 741#— NEE
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Table 6 Mass loss ratio of eco-concrete

Mix type Mass loss ratio (%)
0~7 days | 0~28 days | 0~91 days
EC1 8.65 12.40 12.90
EC2 8.53 10.72 10.84
EC3 6.83 9.06 9.82
EC4 6.33 8.34 9.15
EC5 6.12 7.73 9.03
EC6 5.92 750 831
EC7 513 6.89 721
EC8 2.16 2.54 2.72
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Table 7 Test results of compressive strength of eco-
concrete

Compressive strength Increasing ratio of

Mix (kgf/cm®) strength (%)
tyee |, days |28 days!| 91 days 7d;3§ 23;21
ECI 108 173-] 188 60 8
EC2 125 190 209 52 10
EC3 | 214 342 481 59 40
EC4 | 239 397 532 66 34

ECS | 30 | 487 599 39 22
EC6 | 378 | 537 68.2 42 27
EC7 | 478 | 682 805 42 18
EC8 | 581 | 807 90.5 38 12

AB 2899 ZEFIPE A% 28Ye) tiE 7}]"’3

9199 ZEZ7RYg A dehd 2% 9
z71e aA vtk
AFe] W2 4E27ATr} A8 27 T4 2
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2 4% 750l FAHY] WEolgy 47
E]-,IM)
obgd), AA29 MY 289 YERFTE 7Y
AME Aole glouk dA A1g2AU AR B
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2 AgE, 329 244 ASHE wEeR
v AT UTA, BAN, ATde 1EE )
EC89] ujgto] /b H2E 7oz Wt

(1 PA
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AN8A3E JeEE Table 8% #t.

o] oA B il o] Y 749 Axe
EC2~EC89 A4 2.65~20.51 kgf/cm°Z EC 1
2l 2.29 kgf/em?® 1.15~8.954) FE2 FA
EbE L, AF 28949 A4+ 5.83~26.41 kgf/em”
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Table 8 Test results of flexural strength on eco-
concrete

Flexural strength Increasing ratio

Mix (kgf/cm?) of strength (%)
type 7~28 | 28~91
7 days | 28 days | 91 days days days

EC1 | 229 533 172 132 44
EC2 | 265 583 7382 120 34
EC3 | 439 6.17 8.08 40 30
EC4 | 475 6.74 8.17 41 21
EC5 | 1074 | 1535 | 19.28 42 25
EC6 | 1154 | 1673 | 2072 44 23
EC7 | 1755 | 2457 | 3127 40 27
EC8 | 2051 | 2641 | 32.26 28 22

o] #MeZ EC19 5.33 kgf/em®e] 1.09~4.95H)
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Table 9 Test results of coefficient of permeability

on eco-concrete (Unit : cm/s)
Mix type Coefficient of permeability
ECI 6.151x10 7"
EC2 5.473x1077
EC3 4.162x1077
EC4 3.158x107"
EC5 3.326x1077
EC6 7.787x10%
ECT7 4.440x107°
EC8 5.066x10°
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