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Strength Properties of Polymer Concrete Using Recycled Aggregate

IR AR I
Sung, Chan Yong - Back, Seung Chul

Abstract

This study was performed to evaluate the strength properties of polymer concrete using recycled aggre-
gate. The compressive strength, splitting tensile strength, flexural strength and pulse velocity of polymer
concrete were decreased with increasing the content of recycled aggregate. At the curing age of 7days, the
compressive strength was 80.5~88.3 MPa, the splitting tensile strength was 9.1~10.6 MPa, the flexural
strength was 19.2~21.5 MPa and the pulse velocity was 3,931~4,041 m/s, respectively. Also, the compressive
strength, splitting tensile strength, flexural strength and pulse velocity of concrete using recycled fine
aggregate were higher than that of the silica sand.

Therefore, these recycled aggregate polymer concretes were estimated for high strength concrete without
major problem.
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Table 1 General properties of unsaturated polyester

resin (U.P)
s Viscosity | Styrene ;
Type Spec1'f1c (257, content Acid
gravity Poise) (%) value
Ortho 112 35 372 265
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Table 2 General properties of initiator

Specific gravity | Active oxygen

Component (25T) (%)

MEKPO 55%

DMP  45% 113 10.0
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Table 3 Physical properties of filler

Specific Specific s
gravity surface Gr(am s)lze Color
(20C) (ct/g) mm

292 3,150 <015 White
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Table 4 Physical properties of coarse aggregate

Size Unit | Specific | AbSOID | Fipeness
Type weight | gravity |-tion ratio

(mm) | (kg/m) | (20C) | (%) | modulus
Crushed |5~10| 1581 | 264 | 125 | 672
gravel | 5~20| 1571 | 264 125 | 7.35
Recycled | 5~10| 1562 2.62 187 6.49
aggregate | 5~20 | 1543 | 262 187 | 678

Table 5 Physical properties of fine aggregate

Sige | Unit | Specific | ABSOD | pineness
Item weight | gravity |-tion ratio
(mm) | (g/m) | (0C) | (%) | modlus

Silica
sand 475 | 1675 2.62 0.87 2.66

Recycled
aggregate 475 | 1552 2.44 3.92 339
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Table 6 Mix design of polymer concrete using recycled aggregate

(Unit: ke/ )
Series Aggregate Type Binder Coarse aggergate Fine aggergate Filler
size (mm) UPpP Crushed Recycled | Silica sand | Recycled CaCOs
_ CPC 253 736 - 1,068 - 253
S‘I"rf‘is RPCI 253 369 369 1,066 - 253
o R 253 - 738 1,066 - 253
_ CRPC 302 800 - - 91 247
S;‘fe; RRPCI 302 40 400 - %1 247
RRPCZ 302 - 800 - 961 27
_ CPC 253 73 - 1,068 - 253
Sﬁrf"f RPCI 253 369 369 1,066 - 253
1 R 253 - 738 1,066 - 253
. CRPC 302 800 - - 961 247
Sﬁrf‘;s RRPC1 302 400 400 - 961 247
RRPC2 302 - 800 - 961 247
Uz A 0. #= ¢ 2%
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Table 7 Test results of polymer concrete using re-
cycled aggregate

. Strength (MPa) Pulse

Series ,EVI * Com- _ velocity
ype pressive Tensile [Flexurali (/)
Lcpc | 845 | 99 | 200 | 3994
S;rﬁs RPCL | 826 | 97 | 197 | 3932
RPC2 | 805 | 91 | 192 | 3931

| crec | 879 | 105 | 208 | 4033
S’frf‘;s RRPCL| 85 | 99 | 207 | 4021
RRPC2 | 849 | 97 | 202 | 3984

| cpc | 865 | 100 | 212 | 4000
Sﬁrf‘is RPCl | 89 | 98 | 208 | 399
RPC2 | 853 | 97 | 204 | 3985

[ crec | 802 | 111 | 224 | 4082
Sﬁrfzs RRPC1| 883 | 106 | 215 | 4041
RRPC2 | 872 | 104 | 209 | 4014
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Table 8 Test results for strength ratio of polymer
concrete using recycled aggregate

Series |Mix type| f&i/fc fo/fe ft/fy
| cre 012 | 024 | 050
>t [RecL | o1z | oz | 049
RPC2 | 01l | 024 | 047

~ |crRPC | 012 | o024 | 050
S‘;rfzs RRPC1 | 011 | 024 | 048
RRPC2 | 011 | 024 | 048

| cpre 012 | 025 | o4
Sﬁrfjs RPCL | 011 | 024 | 047
RPC2 | 011 | o024 | o048

~ Jcree | 012 | 025 | 050
Sﬁrfzs RRPC1 | 012 | 024 | 049
RRPC2 | 012 | 024 | 050
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