Jour, Agri. Sci.
Chungnam Nat1 Univ., Korea
Vol32(1): 19~27 (2005)

=TS ARt Z2il 232I=0| - oiols =X

201 =2
ARAE - YsE

Physical and Mechanical Properties of Polymer Concrete
Using Recycled Adggregate

Sung, Chan-Yong' - Back, Seung-Chul®

ABSTRACT

This study was performed to evaluate the physical and mechanical properties of polymer
concrete using unsaturated polyester resin, initiator, heavy calcium carbonate, crushed gravel,
recycled coarse aggregate, silica sand and recycled fine aggregate.

The unit weight, compressive strength, flexural strength and dynamic modulus of elasticity

were decreased with increasing the content of recycled aggregate.

The unit weight, compressive strength, flexural strength and dynamic modulus of elasticity
were showed in 2,127~2,230kg/m”, 80.5~88.3MPa, 192~215MPa and 254x10°~288x10°MPa at
the curing age 7 days, respectively.

Therefore, these recycled aggregate can be used for polymer concrete,

Keywords : polymer concrete, recycled aggregate, unit weight, strengths, dynamic modulus of
elasticity
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Table 1. General properties of unsaturated
polyester resin (U.P)

Viscosity ~ Styrene

Type Sfj\clglc (25,  content VAaTi
BV poice) (%)

Ortho 112 35 372 26.5

L. JHALA

Exst ZEd2HE $A7} Zskehe v 7
St A ek FHAIA 7F A7l ojok shH, FZ1A] 7}
A7rE B3 ZEd 22 A= AT A
7betd Ashuksol dojdtt FIAZAE S8
£ (CoOc)
o] FZ olgHH, JNAAMZNE WEAEAE
T EALo]E 55%9¢1 DMPEejo] o]&¥y itk

Ab FE 8991 mineral turpentine
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(Ohama and Demura, 1979).
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= 235 (Sung, 1995).
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Table 3. Physical properties of filler

Specific Specific L
. Grain size
. Lo gravity surface (o) Color
Table 2. General properties of initiator (20) (ei/g)
Com ; Specific Active 2.92 3,150 {015 White
omponen gravity (25C) oxygen(%)
0, 3L
h})ﬁgp O igf 113 100 2 =24
’ A5 2A} S8 5o 2o 22
ZEAME FAE EN AT A 24
o 44 Apelol) Zeto] FAEo] AFAS TAZH B
ZEH FAYE A FAAE AHESE F gS oA Jurt AstEER 4g0] 01%
H FHS EAAAT FAL A S ALAT] oar) HEE AxAZ 27t drhSung, 1995).
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Table 4. Physical properties of coarse aggregate

Tvoe Size Unit weight Specific Absorption ratio Fineness
P (mm) (kg/ ) gravity (20C) (%) modulus
Crushed 5~10 1581 264 125 6.72
gravel 5~20 1571 2.64 1.25 735
Recycled 5~10 1,562 2.62 1.87 6.49
aggregate 5~20 1,543 2.62 1.87 6.78
Table 5. Physical properties of fine aggregate
Ttem Size Unit weight Specific gravity —Absorption ratio Fineness
(mm) (kg/n) (20C) (%) modulus
Silica sand 4.75 1,675 2.62 0.87 2.66
Recyled 475 1,552 244 392 339
aggregate
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Table 6. Mix design of polymer concrete using recycled aggregate

(Unit : kg/m)

Aggregate Binder Coarse Fine Filler
. . aggergate aggergate
Series size Type Silica
(mm) UPpP Crushed  Recycled sand Recycled CaCOs
‘ CPC 23 736 - 1,068 - 253
Sirﬁs RPC1 253 369 369 1,066 - 253
- RPCZ 253 - 738 1,066 - 253
‘ CRPC 302 800 - - 961 247
S?fgs RRPCI 302 400 400 - 961 247
RRPC2 302 - 800 961 247
, CPC 23 736 - 1,068 - 253
Sﬁrﬁs RPCI 253 369 369 1,066 - 253
_— RPC2 253 - 738 1,066 - 253
, CRPC 302 800 - - 961 247
Sﬁrfzs RRPCI 302 400 400 - 961 247
RRPC2 302 - 800 - 961 247
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Table 7. Test results of polymer concrete using recycled aggregate

Mix U_Hit Strength(MPa) riiﬁii ¢
Series type Welgh; . elasticity

(kg/m”) Compressive Flexural (x102 MPa)
. CPC 2.165 845 200 267
Sirﬁs RPCI 2145 826 19.7 259
RPC2 2127 805 192 254
. CRPC 2.244 879 212 292
Sirfezs RRPCI 2217 865 208 282
RRPC2 2,209 8.3 204 275
_ CPC 2183 86.5 28 272
Sﬁrﬁs RPC1 2172 8.9 206 268
RPC2 2167 849 202 262
, CRPC 2282 89.2 224 294
Sﬁrfzs RRPCI 2.239 88.3 215 288
RRPC2 2.232 87.2 209 283
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Fig. 1. Unit weight for replacement ratio
of recycled coarse aggregate
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