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Engineering Properties of Surlightweight Polymer Concrete

CHNE SR S R
Sung, Chan Yong -:Kim, Kyung Tae
Summary

This study was performed to evaluate the engineering properties of surlightweight

polymer concrete using synthetic lightweight aggregate. The following conclusions were

drawn;

1. The unit weight was in the range of 0.849~0.969t/m?, the unit weights of those

concrete were decreased by 58 ~63% than that of the normal cement concrete.

2. The highest strength was achieved by Pj, and compressive strength was increased by

93% and bending strength by 364 % than that of the normal cement concrete, respectively.
3. The ultrasonic pulse velocity was in the range of 2,346~2,702m/s, which was low

compared to that of the normal cement concrete.

4. The dynamic modulus of elasticity was in the range of 1.561x 105~1.916 x 10°kgf/

cm?, which was approximately 52~98% of that of the normal cement concrete.

5. The compressive and bending strength were increased with the increase of unit

weight. But, the dynamic modulus of elasticity and ultrasonic pulse velocity were de-

creased with the increase of unit weight.
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Table-1. General properties of unsaturated
polyester resin

Type SpeciAfic Viscosity | Styrene Acid
gravity |(25°C, PS)|content(% )| value

Ortho 1.12 3.5 37.2 26.5
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Table;Z. General properties of hardener

Active oxygene
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Table-3. Chemical properties of synthetic
lightweight fine aggregate

(unit : %)
Si0z | Al,Os | Fe;03| Ca0 | MgO | Naz0/| K0
755 | 152 | 0.9 | 0.12 | 0.08 | 35 | 4.0
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Table-4. General properties of synthetic
lightweight fine aggregate

Unit weight| Grain size Col P Soundproof
(t/m¥) | (mm) oer (%)
0.08 0.15~1.2 |Pure-white| 7 90<

Table-5. Physical properties of synthetic
lightweight coarse aggregate

5 -

Size Spe01- N Absorp on Fineness |Unit weight

(mm) gravity ratio modults (t/m?)
T(20T) (%)

8> 0.68 21 5.60 0.386
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Table-6. Formulation of binder

(Unit : wt. ratio)
Kind of polymer| Type Resin | Hardener

Unsaturated Ortho 100 1

polyester resin

Table-7. Mix design of surlightweight poly—
mer concrete

(Unit : wt. %)

Type |Binder Synthe‘tic lightweight aggregate Total
Fine Coarse
Py 77.9 22.1 - 100
P, 74.3 20.5 5.2 100
Pz | 70.0 18.0 12.0 100
P, | 623 15.2 -22.5 100
Ps | 50.7 9.9 39.4 100
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Table-8. Test results of surlightweight pol-
ymer concrete

. . . |Ultrasonici  Dynamic
Unit Eympresswe Bending y

Type|welght| strength | strength
(t/m%)| (kef/em?®) |(kgf/em?)

pulse | modulus of
velocity elasticity
(m/s) |(x10%gf/cm?)

~ Pr]0969 | 405 195 | 2,346 1.561
P, 10939 347 179 2,359 1.565
P; (0920 279 140 | 2439 1.646

P, (0908 | 224 127 | 2,566 1.810
Ps |0849| 168 | 93 | 2702 | 1916
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Table-9. Strength ratio of surlightweight
polymer concrete

Type Ov/0c
P, 0.481
P, 0.515
Pj 0.502
P, 0.567
Ps 0.554
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