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Engineering Properties of Carbon Fiber and Glass Fiber Reinforced Recycled Polymer Concrete

*
=R -

=1 *%t
Mz8

Noh, Jin Yong - Sung, Chan Yong

Abstract

This study was performed to evaluate engineering properties of carbon and glass fiber reinforced recycled polymer concrete. Fiber reinforced recycled
polymer concrete were used recycled aggregate as coarse aggregate, natural aggregate as fine aggregate, CaCOs as filler, unsaturated polyester resin as
binder, and carbon and glass fiber as fibers. The compressive and flexural strength of carbon fiber reinforced recycled polymer concrete were in the range
of 68~81.5 MPaand 19.1~21.5 MPa at the curing 7days. Also, the compressive and flexural strength of glass fiber reinforced recycled polymer concrete
were in the range of 69.4~85.1 MPa and 19~20.1 MPa at the curing 7days. Abrasion ratio of carbon and glass fiber reinforced recycled polymer concrete
were decreased 21.6 % and 11.6 % by fiber content 0.9 %, respectively. After impact resistance test, drop numbers of initial and final fracture were
increased with increase of fiber contents. Accordingly, carbon fiber and glass fiber reinforced recycled polymer concrete will greatly improve the

hydraulic structures, underground utilities and agricultural structures.
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Table 2 General properties of hardener

Lt ZsHN| Specific Styrene
. _ Type gravity content Viscosity | Acid value
Ex3} iﬂOﬂ*El FA7E Azlslr] flsiAe A7t (25 °C) (%)
7] ofof ahm, ZXIA7E H7FE E223) FejoAE A Ortho 112 37.2 35 26.5
Table 3 Physical properties of filler
Table 1 General properties of unsaturated polyester resin
Specific Specific . L
™ - - . Bulk density| Grain size
Tvoe Specific Viscosity Styrene Acid value gravity surface (kg/m) (mm) Color
P gravity (25 °Cc, ps) | content (%) (20°c) (cm?/g) °
Ortho 1,12 3.5 37.2 26.5 2.92 3,150 620 (0.15 White
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Table 4 Physical properties of aggregates

. Specific |Absorption| _. Unit
Size . . Fineness .
ltem i) gravity ratio modulus weight
(20 ) (%) (ka/m?)
Natural
fine <475 2.59 1.49 2.59 1,555
aggregate
Recycled
coarse | 4.75~20 270 1.57 6.88 1,434
aggregate
Table 5 Physical properties of carbon fiber
Specific
Item Length (mm) gravity (20 C) Color
Carbon fiber 6 1.63 Black
Table 6 Physical properties of glass fiber
F.llament Lerali M0|stt..|re e Lol Tensile
diameter (i) regain I (%) strength
0,
(z m) (%) (MPa)
10~16 12 <0.,06 2.54 0.7£0.15 | 274~372
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Table 7 Mix design of fiber reinforced recycled polymer concrete (Unit : kg/m°)

Mix type Fi be(l;nls;\ gth Fi b((e\rlo‘l:;:)t ent Binder Recaygcgllizgc;ct):rse N:;;::;:t';e Filler Fiber
RPC* - - 265 730 993 220 -
0.3 269 730 990 220 5
0.6 27 730 980 220 1
CF—6** 6 0.9 277 730 965 220 16
1.2 284 730 950 220 22
1.5 294 730 925 220 27
0.3 269 730 990 220 8
0.6 27 730 980 220 15
GF—12%** 12 0.9 277 730 965 220 23
1.2 284 730 950 220 30
1.5 294 730 925 220 38

*RPC : recycled polymer concrete without fiber reinforced
**CF : carbon fiber reinforced polymer concrete
***GF : glass fiber reinforced polymer concrete
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Fig. 1 Impact resistance test apparatus
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Fig. 2 Compressive strength with fiber contents
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Fig. 3 Flexural strength with fiber contents

Table 8 Abrasion ratio of fiber reinforced recycled polymer concrete

Fiber Cycles
Mix type | conctents

(vol.%) 500 1,000 1,500
RPC 0.0 11.82 20.45 28.88
0.3 11.30 20.08 26.67
0.6 9.78 19.54 23.67
CF-6 0.9 792 17.34 22.64
1.2 8.21 18.56 2498
1.5 8.53 19.88 26.54
0.3 9.87 20.11 28.25
0.6 8.33 18.93 2717
GF-12 0.9 8.17 18.42 2551
1.2 7.55 19.00 26.52
1.5 8.28 20.21 27.31
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Fig. 4 Abrasion ratio with fiber contents
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