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ABSTRACT

In general, polymer concrete has more excellent mechanical properties and durability than Portland cement
concrete, but very sensitive to heat and has large deformations. In this study, the long—term creep behaviors was
predicted by the short-term creep test, and then the characteristic of creep of recycled-PET polymer concrete was
defined by material and experimental variables. The error in the predicted long-term creep values is less than 5
percent for all polymer concrete systems. The filler carry out an important role to restrict the creep strains of
recycled PET polymer concrete. The creep strain and specific on using the CaCOs; were less than using fly-ash.
The creep increases with an increase in the applied stress, but not proportional the rate of stress increase ratio.
The creep behavior of polymer concrete using recycled polyester resin is not a linear viscoelastic behavior.
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Table 1 Variables and names of specimens

Names Variables Factors
F-C-L20 | Binder+CaCOs 10%+Load 20%
F-Fa-L120 | Binder+Flyash 10%+Load 20% Tﬁﬁir"f

F-N-1.20 Binder+filler 0%+Load 20%
F-C20-1L20| Binder+CaCO0320%+Load 20% Filler
F-C30-L20| Binder+CaCO0s330%+Load 20% contents

F-C-L30 | Binder+CaC0310%+Load 30%

F-C-L40 | Binder+CaC0310%+Load 40%

Stress ratio

Table 2 Chemical composition of fly ash, and
CaCOs (%)
- Si0z | A0z { Fex03 | CaO | MgO | SOz |Ig.loss
Fly ash | 57.09 | 2466 | 105 | 258 | 1.37 | 0.94 3.5
CaCOz | 223 | 025 | 0.09 | 53.7 | 0.66 - 42.4

Table 3 Physical properties of fly ash and CaCOs

_ Specific | Fineness |Moisture PH Absorption
gravity (cm¥/g) (%) (%)
i“ (1—exp ~“™)D;= D(t;) — D, 7 Fly ash| 22 3,765 02
= CaCOs | 27 [2500~3000] 03 |88 0.1
Table 4 Physical properties of aggregates
_ . Specific Bulk specific Ratio of Unit weight Fineness .
Size (mm) gravity gravity Abrasion(%) (N/cm% modulus Absorption (%)
Coarse < 13 2.60 2.61 10.7 14,700 6.42 0.7
Fine <6 2.63 26 - 16,121 2.48 0.44
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Table 5 Variables on test

Change

Classification factor

PC system

F-C-L20 | Binder+CaCOs 10%+load 20%
F-Fa-120 | Binder+flyash 10%+load 20% | 13b¢ of
F-N-L20 Binder+filler 0%+load 20%

F-C20-L20| Binder+CaCO3; 20%+load 20% Filler
F-C30-120| Binder+CaCQs 30%+load 20% | contents
F-C-L30 | Binder+CaCOs 10%+load 30% Stress
F-C-L40 | Binder+CaCQOs 10%+load 40% ratio
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Fig. 5 Stress level for short-term creep test.
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Table 6 Results of short-term creep test (Le/kips)

PC Temp. _
system ( °C) D(0)=Dy| D(24) Dy £(24)

20 204.60 | 22391 | 3055 | 0.0094
F-C-1.20 30 22351 | 25730 | 53.45 0.151
40 260.00 | 33260 | 11485 | 0.279

20 21891 | 24110 | 3510 0.101
F-Fa-L20 30 24098 | 27585 | 55.16 0.145
40 27824 | 35660 | 12396 | 0.279

20 32879 | 36967 | 64.67 0.124
F-N-L20 30 368.19 | 43910 | 11218 | 0.193
40 437.36 | 592.70 | 24574 | 0.355

20 21430 | 23732 | 3642 0.107
F-C-1L20 30 23789 | 276.86 | 61.65 0.164
40 27534 | 358.80 | 123.30 | 0.304

20 24734 | 27732 | 4743 0.121
F-C-140 30 27842 | 32791 | 7832 0.184
40 322.30 | 43191 | 17340 | 0.340

20 20011 | 21930 | 30.37 0.096
F-C20-L20} 30 21792 | 24150 | 37.30 0.108
40 239.67 | 280.20 | 64.12 0.169
: 20 195568 | 21150 | 2519 0.081
F-C30-L20| 30 219.14 | 24580 | 42.18 0.122

: 40 24314 | 28480 | 6591 0.171
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Table 7 The coefficient of Prony series equation

(ue/kips)

PC system r D¢20 D DY D

F-C-L20 0.862 | 204.60 | 3055 46.07 99.00

F-Fa-L20 0.906 | 21891 | 3510 4997 | 112.30

F-N-L20 0811 | 32879 | 64.67 9098 | 199.30

F-C-L20 0.865 | 21430 | 3642 5333 | 11444

F-C-L40 0.842 | 24734 | 4743 65.95 | 146.00

F-C20-L20 1.272 | 200.11 | 30.37 47.45 81.56

F-C30-L20 1110 | 19558 | 2546 46.82 73.16

Table 8 Comparison of the results

Creep compliance Specific creep

PC
system Pred. | Exp. Err. Pred. | Exp. Err.

ne/kips |ne/kips | (9%6) |ue/kips |ue/kips| (%)

F-C-L20 | 358.1 | 3669 25 1526 | 1579 35

F-Fa-L20 | 3902 | 3839 | -16 | 171.3 | 1695 | -1.1

F-N-L20 | 650.2 | 650.0 2.1 308.7 | 3164 25

F-C-L30 | 3919 | 3975 14 1776 | 186.0 47

F-C-L40 | 4827 | 4827 2.1 2255 | 232.7 3.2
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