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Mechanical Properties of High Strength Polymer Concrete
Using Unsaturated Polyester Resin
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Abstract

This study was carried out to develop a procedural method to produce high strength polymer
concrete using unsaturated polvester resin and to examine its mechanical properties. Various
mechanical properties were analyzed with respect to materials and additives.

A method to produce high strength polymer concrete was successfully developed. Comperssive
strength of 1,201~1,445 kg /cm®, splitting tensile strength of 106~145 kg /cm” and flexural
strength of 182~235 kg /cm® at age of 7days were achieved from the cylinderical and beam
specimen prepared with the method. Modulus of elasticity, Poisson’s ratio and the ultimate com
pressive strain of cylinderical specimen were 2.8~3.8x1(0° kg /em®, 0.21~0.32, and 0.005~0.
0065, respectively. Modulus of elasticity of the polymer concrete was smaller than that of high
strength cement concrete while the maximum compressive strain was very larger than that of
high strength cement concrete.

Keywords : unsaturated polyester resin, polymer concrete, compressive strength, splitting

tensile strength, flexural strength, modulus of elasticity, Poisson’s ratio, maximum
compressive strain
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Table 1 Properties of unsaturated polyester resin

Specific Viscosity _ Styrene

. . Acid value o
gravity(25°C) | (25, poise) B content(%)
L | 30 20.0 | 0
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Tabie 2 Properties of initiator

Component '1 Specific gravity(ZS"C) I Active oxygen
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DMP 45%;,
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Table 3 Properties of heavy calcium carbonate used

Specific AbsorptioﬂWater content/Mean grain
gravity(gr /cc)| (cc/gr) | (%) size{um)
0.75 | 020 0303 . 13
21485 M
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Table 4 Physical properties of aggregates

Coarse aggregate (Coarse aggregete| _
Items i Fine aggregate
S (1
Kinds Granite Granite River Sand
Max size,
19 mm 13 mm -
aggregate
Gravity 2.62 B 2.62 ALY
Umt weight 1701 kg /m* 1652 kg /m’ 150 kg /m?
Solid volume 557 a0, (25
percentage
Finess modulus 710 6.42 273
Absorption 0.65 % 0.65% 07 %
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Table 5 Mixture proportions of polymer concrete
(Unit = wt.%)

Max. size, . .
Materials Proportions
aggregate v ]
_Binder(U P+'§ I i 10 1 10.5 11
| Filler L 05| 1
i ! Coarse 1()41’) mml 1.2 11.0 1 10.9
ljrml ‘ T K _' ' o ’7":7" -
| agg ~ 10 mm .* _’;7, 16.6 | ,1,(’;4,,,,
Fine 2-5mm | P 103 1 10.2 10.1
agg. 1 2mm ;414 1 41.0 | 40.6
Binder (UP-+5T) 10 | 10.5 1
| Filler 10 1105 11
Coarse | 10— l‘) mm | 16.2 | 16.0 15.6
19mm g : N
agg. 5-10mm | 16.2 | 16.0 = 15.6
Fine 1.2-5mm | 9.6 | 95 = 9.4
agg. | <l2mm 380 | 37.5 | 374

*UP Unsaturated polyester resin
ST : Styrene monomer
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Table 6 Computed strength ratio among compressive

strength(a:), tensile strength(a) and flexural

strength(an)

Max. size, | Binder content Control Silane 1 phr
aggregate (wt,%)w a /o ‘m;(u( ol | oo | on/ac | a /oy
10 0.084 1 0.146 | 0.573 | 10,087 | 0.130 0.568v
I3mm 105 0,091 U})i 0,596 | 0.083 : 0.156 | 0.395
1 0.0% 10,157 | 0.608 | 10100 | 0.160 | 0.617
16 10,082 | 0.140 1 0.382 | 1,087 | 0.149 | 0.586
[9mm 10.5 0.090 | 0.140 | 0.636 | 0.083 | 0.154 | 0.607
, 0 oo 0150 | 50 | 0o | o6 | 060
3 ~ Mean 0.08% | 0.150 | 0.598 | 0.083 | 0.155 ' 0.596
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on the maximum aggregate size
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