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Mechanical Characteristics of Polymer Concrete
made with Recycled Plastic and Concrete Aggregates
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ABSTRACT

In this paper, fundamental properties of Polymer Concrete made from unsaturated polyester resin based
on recycled PET and recycled aggregate(RPC) were investigated. Resins based on recycled PET and
recycled aggregate offer the possibility of low source cost for forming useful products, and would also help
alleviate an environmental problem and save energy. The results of test for resin contents and recycled
aggregate ratio are showed that the strength of RPC increases with resin contents relatively, however
beyond a certain resin content the strength does not change appreciably, and the relationship between the
compressive strength and aggregate contents at resin 9% has a close correlation linearly whereas there is
no correlation between the compressive strength and the flexural strength of RPC with recycled concrete
aggregate.
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Table 1 Properties of UP based on recvcled PET

Non-Volatile Materials (26) | Acid value (mgKOH/g) | Viscosity (mPas) HDT (T) Elongation (%)
60 5 1,300 80 4.1
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Table 2 Experimented variables Table 3 Restits of RPC strengths {resint P £ ka/em?)
Aggregate : 82 wt.% . Compressive | Split tensile | Flexural
Ser Resin Czl?% Natural(wt.%) |Recydled (wt.%) Specimens | gy ength Strength | Strength
e o | Coa | Fre | Core | Fire NA100-R9 | 626 | 100% | 86 |100%]| 233 [100%
WA | ( <Omm)| (<5 | (<P | (<Ormn) NC70-R9 | 573 | 92%
NAI0O-R9 10 {100 o0 0 NC50-R9 | 570 | 91% | 82 | 95% | 198 | 85%
NC70-R9 70 | 100 | 30 0 NC30-R9 | 547 | 87%
I [NC50-R9 50 | 100 | 50 0 NCO-R9 | 501 | 80% | 81 | 94% | 198 | 85%
NC30-R9 30 | 100 | 70 0 NF70-R9 | 561 | 90%
NCO-R91 9 | 9 0 00 | 10 | o NF50-R9 | 515 | 82% | 81 | 94% | 226 | 97%
NF70-R9 . . 100 70 0 30 NF30-R9 496 | 79%
NEso-rol 13 | 13 {100 | %0 0 50 NFO-R9 | 460 | 73% | 80 | 93% | 215 | 92%
Mesors] | oo [T oo Smg-iz r oo 9 [ 92% | 204 | 88"
NAT70-R9 70 1 70 | 30 | 30 - .
NAO-R9 | 376 | 60% | 76 | 88% | 185 | 79%
| NASO-RO 50 | 50 [ 50 | 50 7 . -
NA30-R9 30 30 70 70 % R: resin contents, NA natural coarse and fine agg.(wt,%)
NAO-R9 0 0 100 100 NC' nature coarse agg(wt, %), NF* nature fine agg(wt,%)
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Fig. 1 Compressive strength with recycled aggregate contents
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Fig. 2 Strength at resin 13% Fig. 3 Strength at resin 17%

34 =54 Aol BA

# PETS AAZAE ol &8 PC 2ok 77} ol¢ vjulaly] wigo] A4 248 o188 RPCY ZE 54E Alol9 &
A2 #Yske AL o F2E AYUFEA £AS T4 RPCY 45 4= 3, TEUR A= Ay #AE FAs
Ren Fg. 4, 5ol dehich 44 9% RPCS] AFds HARHE 5 3= TIQF 2= Ao] daud 273

326 Ev ® ARET



A7t gk 0% v SRR 13%, 17% RPCS 79 oie 60%elat2 4 W& @& Yetdoh o2 FA[ugol
9%0l4d A¢ 4F A= ¥, BEUY A= Aol F3lE FaeAst oke g rgnh

RY = 0.8922 .
x .
y-oOBISH 1344 A
A
=005
.' a

L

100 40
3
X Lincar(Retin 9%) a X Linesr(Resin 9%)
- »
T o AlerReint3%) | ymoasezssst, 5 B0 4 Linesr(Resln 13%)
S o =0, -99.
2 O Linear(Resin 17%) R2~ 05952, a G Linesr(Resin §7%) y 1:‘:1 121“9: 61
£ . & 1 o
© .
z % E A
] 5 * } = 017561 + 122,15 R
& 110 7. S
e E R'=0.7569 5.
o B x . S
E y = 0.0383x + 61336 3 e . &
£ g
[
[
- d
=
@

o
¥ = -0.081x + 143.4
R =0.069 x
75 - . 180

50 400 450 500 550 600 €50 100 150 808 50 400 450 200 550 500 650 700 750 800
COMPRESSIVE STRENGTH(kgl/cm2) COMPRESSIVE STRENG[‘I{(Iqﬂtm‘)
Fig. 4 Relationships between compressive and split tensile Fig. 5 Relationships between compressive and flexural
strength of the RPC (resin 9.13,17%) strength of the RPClresin 9,13,17%)
4.8 B

W Zehaust 232E ANEAE o188 Fein) 23elm] B4 A7E A3 AHE EIEdN BT A5t @YE Hole

AREAY BARE Felo) ZaTEAINE AAHE & g} 019 B /NS T 4 URom The 2e 2T 9 I

D $A% 9 13%e14e) ARTA B F7h] W AT Za A4S BRe) 7 R2elze Q8 B YA 2380
222l AoR Uehith ¥R A% 1Ml 398 JE Fa B4l Ush wted ok 7 B2z 338 4
7 BEE A9Fo2A Bt WA F2Y 2] ojFoIR] BRoz BUEth G AN A9 FC2Y B8A 5
A% ol9) $AZ A BOIA AYIE EaFEd] A B A% BAE BHHeE WAY 4 At Aow ekt

2) PCO) A5t $4 wige] Z7K0) w2t Z7hhe %2 Holt SAB(NE 13~17% Al ool H7 o o4y A=
37k deiA etk

3 A% ARSTA 9P BE YSUES U IAYE, B QAR HVWAE 87 2HEH AT Pl
o 0069 AAAGE THO $A%0) FHESE FRY SBVAS UsiA L9,

Anas

1. Phil-Ho Lee, Jeong-Woo Lee, "Effect on the Strength of Polymer Concrete of Unsaturated Polyester Resin’s Property”
College of Natural Sci,. Kangwon National Univ.

2. Kyu-Seck Yeon, "Mechanical Properties of High Strength Polymer Concrete Using Unsaturated Polyester Resin"Korea
Concrete Institute Journal, Vo6, 1994, pp. 131~141.

3. M.Saroja Devi, V.Murugesan, K.Rengaraj, P.Anand, "Utilization of Flyash as Filler for Unsaturated Polyester Resin” Journal
of Applied Polyrrer Science, Vol.69, 1998, pp.138571391.

4. Bong-Hak Lee Jin-Young Kim "hrproving Performance of Recycled Waste Concrete” Korea Concrete Institute Journal,
Vol.7, 199, pp.136~145.



