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The Prediction of Long-Term Creep Behavior of
Recycled PET Polymer Concrete
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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 CaCQO3
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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H 1 Variables and names of specimens H 2 Variables on Test

Names Variables Factors PC System Classification Change Factor

T L2 | BinderCaCOs 10%rLoad 2096 | @ rer| [ E-C-L20 [Binder+Cac08 1096+Load 2056
F-Fa-120 Bmder+FlyaSh 10%+Load 20% ype o er F-Fa-L20 Binder+FlyaSh 10%+Load 20%

- - Type of filler
F-N-L20 Binder+filler 0%+Load 20% F-N-L20 | Binder+filler 0%+Load 20%
F-C-L30 | Binder+CaCO310%+Load 30% Stress ratio F-C-L30 | Binder+CaC0O310%+Load 30% .
F-C-L40 | Binder+CaC0O410%+Load 40% F-C-L40 | Binder+CaC0O310%Load 409 ] UeSS m2to
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I 3 The coefficient of Prony series equation (1¢/kips) ¥ 4 Comparison of the results
PC System r D20 | D® D Di® PC Creep Compliance Specific Creep
~ System | Pred. | Exp. [Em.| Pred. | Exp. |Em.
F.C L20 | 0.862 | 204.60 { 3055 | 46.07 | 99.00 y we/kips | 1e/kips | (96) | ne/kips | pe/kips | (%)
F-Fa-L20 | 0906 | 21891 | 3510 | 4997 | 112.30 F-C-L20 ) 358.1 | 3669 | 25| 1526 | 1579 | 35
F-N-L20 0.811 39879 | 6467 90.98 199.30 F-Fa-L20| 390.2 383,9 -16] 171.3 1695 |-1.1
: F-N-L20| 650.2 | 650.0 { 21 | 3087 | 3164 | 25
F-C-L20 | 0865 | 21430 ) 3642 | 5333 | 11444 F-C-L30| 3919 | 3975 | 14| 1776 | 1860 | 47
F-C-140 0842 | 24734 | 4743 | 6595 | 146.00 F-C-LA0 | 4827 | 4827 21| 2255 | 2327 |32
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3. 1 creep compliance curves on 3. 2 The creep compliance curves 1B . 3 The creep compliance curves
type of filler on stress ratio on filler contents
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18], 4 The creep strain curves on siress ratio 13. 5 The specific creep curves on stress ratio

>
RS

2
>y

B d7oME o] 2EE AFS ol43te PET AEE Zao 2AEY BY] AT AFS
281, 2H49 7, $Puo @ PET A% o 22YEY AdZ 54¢& Fyaa
6}93204, 2 ARE RAYHA I 2o
(1) Pront series equationg ©]&38c ©7] Zel= A¥L T3 PET AL SagES] 37| A=

A=A Az g AS  DH=204.6+30.55(1~e ) +46.01(1 —e ") +P(1—e ) =

Uehtony 1 A eavp ¢ 5% o2 uj¢ & ez YeE
(2) PET A28 Zao 2ageed 2T 988 Jdy LTEI= ANEY wdd 27] ¥ 0

A & Aoz JeEhgo
(3) BAA A7 SPolofHE ALE A9ET AYZ APE, ¥ 2YE 2F ¢ AL g v

gy} ol e 2dAe wEHAO Fetoldd Byt o AV] WE FHHY TG A2

2wl '
(4) 2T Hags v Yz LU Zrtd Wt FrASAT 2 e HAHez FoEA %

gttl ol= PET Ag& Zoju 2aEY T AL 8 FaA Aol ohd vy e

A AL gt ALz BoArh

Hnes
1. Alkonis, J. J., Maxknight, W. J., Shen, M,, Introduction to Polymer Viscoelasticity, Wiley-
Interscience, John Wiley & Sons, INC., New York, 1972.
2. E. Riande, R. Diaze-Calleja, Margarita G. Prolongo, Rosa M. Masegosa, Catalina Salom
Polymer Viscoelastisity Stress and Strain in Practice, Marcel Dekker, INC. 2000.
3. Hsu, M., Fowler, D.W, Creep and Fatigue of Polymer Concrete, Polymer Uses-Materials
and Properties, ACI, SP 89-17, pp. 3237343, 1985.

ob

oy
mﬂ'.

20049 & sheex3d)

5

3 323



