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ABSTRACT

The use of Polymer Concrete (PC) is growing very rapidly in many structural and construction applications such
as box culverts, hazardous waste containers, trench lines, floor drains and the repair and overlay of damaged cement
concrete surfaces in pavements, bridges, etc. However, PC has a defect economically because resin which be used for
binder is expensive. Therefore the latest research is being progressed to replace existing resin with new resin which
can reduce the high cost. Here, Polymer concrete using the recycled PET(polyethylene terephthalate) has some merits
such as decrease of environmental destruction, decrease of environmental pollution and development of new
construction materials. The variables of this study are amount of resin, curing condition and maximum size of coarse
aggregate to find out mechanic properties of this. Stress—strain curve was obtained using MTS equipment by strain
control. The results indicated that modulus of elasticity was increased gradually in an ascending branch of curve, as
an increase of resin content. Compressive strength was the highest for resin content of 13%. And Compressive
strength was increased as maximum size of coarse aggregate increases. The strain at maximum stress increaseswith
an increase of resin content and size of coarse aggregate. For the descending branch of stress-—strain curve the brittle
fracture was decreased when it was cured at the room temperature compared to high temperature.
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Table 1 Properties of unsaturated polyester resin

Specific gravity Viscosity ACID valus Non volatile
(25C) (mPas) (mg KOH/g) | materials (%)
1.13 1,300 5 63

Table 2 Unsaturated polyester resin(UP) forumlation

k{ Propylene glycol | Terephthalic | Styrene
ecycled . . .
Components PET diethylene glycol | acid Maleic | monomer
dipropylene glycol | anhydride (SM)
Percentfby | g 1 o4 19.0 % 149% | 37%
weight

Table 3 Physical properties of aggregates

Type Size Specific Fineness | Absortion
p (mm) gravity modulus (%)
Coarse 8-19 2.69 6.24 0.80
aggregate
Fine 0.1-0.6 2.60 248 0.35
aggregate

Table 4 Chemical compositions of Filler

SiO; ALOs Fe;0; CaO MgO Ig.loss
2.23 0.25 0.09 53.7 0.66 424

Table 5 Mixtures of specimens (unit : wi%)

Polymer concrete(wt.%)

Mixtures UP* | Filler Coarse agg. (mm)| Fine agg.(mm)
8 13119 ~12

CL(H)-R9-G8 47

CL(H)-R9-G13 9 9 47 35
CH-R9-G19 47

CL(H)-R11-G8 45

CL(H)-RI1-G13| 11 11 45 33
CH-R11-G19 45
CL(H)-R13-G8 43

CL(H)-R13-G13| 13 | 13 43 31
CH-R13-G19 43
CL(H)-R15-G8 45

CL(H)-R15-G13| 15 15 45 29
CH-R15-G19 45

HCX(X) R#-GH'

X : L = Curing at room temperature(20°C), H = Curing at high
temperature(80°C)

R# : Resin contents = 9%, 11%, 13%, 15%

G#': Maximum size of coarse aggregate = 8mm, 13mm, 19mm

UP* = Unsaturated polyester resin
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Table 6 Testing result

Compressive The strain at
Mixtures strength ElaNi Zil:tl; (S C?Ifa) maximum
(MPa) stress(%o)
CL-R9-G8 72.62 26.510 3.95
CL-R11-G8 74.62 28.699 4.05
CL-R13-G8 77.9 29.708 4.49
CL-R15-G8 73.5 30.379 4.65
CL-R9-G13 76.73 26.693 4.49
CL-R11-G13 79.28 28.629 4.82
CL-R13-G13 79.97 30.254 5.41
CL-R15-G13 79.58 30.508 5.78
CH-R9-G8 78.99 26.593 3.93
CH-R11-G8 89.96 28.661 4.07
CH-R13-G8 92.90 29.849 433
CH-R15-G8 88.30 30.627 4.63
CH-R9-G13 102.12 26.600 4.48
CH-R11-G13 113.39 28.547 4.83
CH-R13-G13 114.66 30.519 5.72
CH-R13-G13 109.76 30.403 5.81
CH-R9-G19 114.17 26.701 4.17
CH-R11-G19 114.95 28.726 5.27
CH-R13-G19 114.76 30.730 6.11
CH-R15-G19 113.88 30.710 6.28
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Fig. 2 The reaction between a polymer radical and a
monomer molecules
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aggregate at curing at room temperature
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