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ABSTRACT

Polymer concrete shows excellent mechanical properties and chemical resistance compared with conventional
normal cement concrete. The polymer concrete is drawing a strong interest as high-performance materials in the
construction industry. Resins using recycled PET offer the possibility of a lower source cost of materials for making
useful polymer concrete products. Also the recycling of PET in polymer concrete would help solve some of the solid
waste problems posed by plastics and save energy. The purposed of this paper is to propose the model for the
stress—strain relation of recycled-PET polymer concrete at monotonic uniaxial compression and is to investigate for
the stress—strain behavior characteristics of recycled-PET polymer concrete with different variables(strength, resin
contents, curing conditions, addition of silane and ages). The maximum stress and strain of recycled-PET polymer
concrete was found to increase with an increase in resin content, however, it decreased beyond a particular level of
resin content. A ascending and descending branch of stress—strain curve represented more sharply at high
temperature curing more than normal temperature curing. Addition of silane increases compressive strength and
postpeak ductility. In addition, results show that the proposed model accurately predicts the stress—strain relation of

recycled-PET polymer concrete
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Prepare Bottle made of PET :
recycled PET collect — wash — crush — dry
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Glycolyses of the
recycled PET

| | Using the glycol : PG , DPG
(at 200C for 8hr.)

Added the catalyst : zinc
acetate
(0.06wt.% of PET)

Using the products of
glycolyses
and dibasic acid (MA , AA)

Condensation
polymerization
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Unsaturated
Polyester Resin

Fig. 1 Flow chart for products of unsaturated
polymer based on recycled PET
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Table 1 Physical properties of aggregate

T Size Specific | Fineness | Absorption
ype (mm) | gravity | modulus (%)
Coarse agg. <8 2.63 6.42 0.70
Fine agg. 0.1~06 2.60 248 0.44

Table 2 Properties of methacrylate silane

Density Boiling Refractive Flash Purity
(20/4°C) | Point (C) | index (20C) | point (TC) (%)

0.99 >159 1.4125 46 Min 98.0

Table 3 Mixture and curing conditions

Classification (unit : kg/m’) Curing

Section| Batch Binder Coarse | Fine CaCOz | Silane t?flcll)).

agg. | agg.
9L 234 | 1066 |1066| 234
13L | 338 962 | 962 338 20%4

171 | 442 858 | 868 | 442
9H 234 | 1066 |1066| 234
Type | 13H | 338 962 | 962 | 338
17H | 442 858 | 858 | 442
9HS | 234 | 1066 |1066| 234 | 234
13HS | 338 962 | 962 | 338 | 3.38

17HS | 442 858 | 858 | 442 | 4.42
¥ Mark - #XY

# : Resin content, 9%, 13%, 17%

X @ Curing conditions, L=room temp., H=high temp.
Y ! S=silane treated batch, 1% of resin content
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Batch | Age(day) | 05 1 7 14 28
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1L B 2.042 | 2043 | 2.017 | 1.918 | 1.908
A 0558 | 0524 | 0507 | 0.499 | 0.500

e B 2.168 | 2.009 | 1.940 | 1.910 | 1.913
A 0621 | 0.647 | 0.660 | 0.678 | 0.727
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