Physical and Mechanical Properties of Eco-concrete
with Polypropylene Fiber
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Abstract

This study is performed to examine the physical and mechanical properties of eco-

concrete with polypropylene fiber,

Test results show that the strengths are increased with increase of the content of
natural gravel, excellent soil compound and polypropylene fiber, The coefficient of
permeability is increased with increase of the content of the polypropylene fiber but it is
decreased with increase of the content of natural gravel and excellent soil compound. The
lowest coefficient of permeability is achieved by eco-concrete which it is 100 times lower
than that of the control. The durability factor is increased with increase of the content of
natural gravel and excellent soil compound, and decreased with increase of the content of

polypropylene fiber.
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Table 1 Physical properties of soil

Specific AtFerberg Grain size distribution (%)
Uscs | gravity limits (%) OMC Y4 mfx
20c) | LL Pl | Nod4 | Nol0 | Noo | Nozoo | 200 | (%) | (t/m)
mm
ML 2.66 36.8 12.9 97.6 91.7 82.1 459 10.0 182 1.677
Table 2 Physical properties of coarse aggregate
Classification Size (mm) Specx(lef).cgr)awty I:ab;sn()z))n FM U(n:gf‘j:f)ht
Natural gravel 476~10 264 262 728 1,502
Table 3 Physical properties of polypropylene fiber
Tensile Young's Acid and
ltem Length Absorp— Spec%ﬁc M,elt strength modulus alkali
(mm) tion (%) gravity polnt (kgf/cm?) (kgf/cm?) resistence
Homopolymer 19 0 0.01 162°C 3,500~ 35x10° very high
polypropylene ’ over 7,700 over (inactivity)
Table 4 Chemical compositions of excellent soil compound (Unit :© %)
SiO, ALO, Fe;04 Ca0 MgO SO;3 Ig.loss
23.9 8.4 2.2 54.6 25 6.6 18
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Table 5 Mixing proportion of eco-concrete with poly-
propylene fiber (Unit @ wt.%)

Coarse Excellent | Polypro-
Type Sail soil pylene | Water
aggregale compound | fiber

Control { 100.0 0 0 0 1870
S 799 10 10 0.1 17.35
S: 69.9 10 20 0.1 17.62
Ss 79.7 10 10 03 17.31
Sy 69.7 10 20 0.3 17.58
S5 69.9 20 10 0.1 1542
Se 59.9 20 20 0.1 15.66
S 69.7 20 10 0.3 15.38
Ss 59.7 20 20 03 15.62
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Table 6 Comparison of compressive strength on eco-

concrete
Compressive strength Increasing ratio of
Type (kgf/cm®) strength (%)
7 days | 28 days |91 days|7~28 days|28~91 days
Controlj 108 173 188 161 108
S 26.9 413 58.7 153 142
Sy 317 76.3 839 240 110
S3 295 494 60.2 167 121
S4 345 793 85.9 229 108
Ss 345 624 65.3 181 104
Ss 40.1 773 893 192 117
S 349 65.0 69.2 186 103
Sg 404 879 91.3 217 103
100
o 90 - -
i A \\/\/
B 7of %
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2= 30f T e 7 days
ﬁ_ 20 / —e— 28 days
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Mix type

Fig. 1 Compressive strength vs. mix type of eco-
concrete
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Table 7 Test results of bending strength on eco-

concrete
. Bending strength Increasing ratio of
Mix (kgf/cm’) strength (%)
WP 17 days| 28 days | 91 days | 7~28 days | 28~91 days
Control | 22 53 7.7 140 44
S 52 6.8 8.2 30 20
Sz 99 | 102 136 2 33
Ss 73 89 114 21 27
Sy 135 | 171 19.2 26 12
Ss 6.7 9.7 12.7 44 30
Se 134 | 167 195 24 16
Sz 78 | 103 134 31 30
Se 1391 172 200 23 16
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Table 8 Test results of coefficient of permeability on
eco-concrete
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Table 9 Test result of freezing and thawing on
eco-concrete

Relative dynamic modulus of elasticity (%) Durahility

Mix type CoefflclenF o.f permeability Type [ o T o0 1100 T 150 1200 | 250 1 300 | factor
(Unit cm‘/’ s) cycle | cycle | cycle | cycle [ cycle | cycle | cycle (DF)

Control 6.151x10 Contral] 100 | 936 | 915 | 889 | 87.1 | 862 | 845 ] 845
Si 290510 ° S, | 100 | 979 | 965 ] 953 | 931 | 912 | 890 | 890
Se 6.051x10° S, | 100|982 | 966|954 937|920 %7 907
Ss 3.747x10" Sy | 100 {978 | 953 | 940 | 925|907 | 882 | 882
S 9.523x10° S | 100|980 | 960|943 927|916 898 8938
Ss 3495x10"° Ss | 100 [985]97.1 | 9561935928 |91.0] 910
S 4163%x10° Se | 100 (990|979 | 963 | 953 | 941 | 929 | 929
S 5.386x10° S; | 100 | 980|968 | 954 | 935|925 | 908 | 9038
S 5969% 10 Sy | 100|986 970957 [ 946|931 {917 917
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