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Physical and Mechanical Properties of Permeable Polyvmer Concrete
with Fly Ash and CaCQ;
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Abstract

This study was performed to evaluate the properties of permeable polymer concrate
with fly ash and CaCOs.

The following conclusions are drawn.

The static modulus of elasticity is in the range of 1.19X105—-1.49X105kgf/crﬁ, which is
approximately 53~56% of that of the normal cement concrete. The ocisson's number of
permeable polymer concrete is in the range of 3.95~6.53, which is less than that of the
normal cement concrete. The dynamic modulus of elasticity is in the range of 1.29%10°~
159% 10°kgf/ e, which is approximately less compared to that of the normal cement
concrete, The dynamic modulus of elasticity is increased approximately 3~30% than that
of the static modulus. Fly ash 50% and CaCQ: 50% filled permeable polymer concrete has
showed higher dynamic modulus. The water permeability is in the range of 3.971~4.393 ¢
/eft/h, and it is largely dependent upon lhe mix design, These concrele can be used to
the structures which need water permeabilily.
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Table 4. Chemical composition and physical proper-
ties of fillers

Item Fly ash | CaCOs
310; 58.90 -
Al,O3 28.0 -
K20 - -
Chemlial FexOs 460 _
corn(p(;)s)l lon NasO ) )
MgO 1.70 -
CaCOs - 100
ig. loss 384 -
Bulk density(kgf/ni) 1,072 620
Specific gravity(20C) 260 | 2.20
Specific surface(Blain) (ct/g) | 3650 | 3,126

2. SAIH M=

f. BHEFH] 2F

-'T_"‘w"—*& Zoy TIAEE AHAF Bod
a7t 35 WA T HA A 2EA
ol 2AA7 el E EE T4 EA7 Sl
Agko] olx, w2 AgtAigko] Heoem A
27, FAYG RN 2 BAE R ool R
Zr TasEY B2 4de] st =7, |
T4l "ol A7)1FE wH T 5 a7l #HEd
0154 Z-e ALELS 223 pasA PEAE g

A% AE YU A3 AAE A3,
B IS APIAS
J

[a]
AN YL AL

:9
of¥

Frg -33}01 o)A 75%st EatdE 2B5%E ‘-?%
P2, Zabe) ofrlet wAgEE A 50% W
P3, Zzhe] ofAl 25%% F&fb}%ﬁ 5%% B
P4, BT 92 P55 57MA £57¢ A%

2 stgen, S5 %?—4”1 ZAHES AH 7
Q ¢E7TE 200kgf/cio]A, FaEgE AT
AA H e 300mo] A4S F5 T £ UE
E WPLAE Mg vk O A= Table 5 %
Table 63 2T}

Table 5. Mix proportion of permeable polymer conc-

rete
(Unit : wt.%)
Aggregate Filler
Type|Binder Total
Fine | Coarse |Fly Ash| CaCO3
P1 | 7.39 {1618| 68.30 8.13 - 100

P2 | 7.92 |16.09| 6791 6.06 2.02 100
P3 | 823 (16.03] 6768 | 4.03 4.03 100
P4 | 884 |1593| 67.23 | 2.00 6.00 100
P5 | 9.24 |15.86| 66.93 - 797 100

Table 6. Formulation of binder

Kind of polymer Type | Resin | Hardener

Unsaturated polyester resin | Ortho| 100 1
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Fig. 1. Schematic drawing of permeahility test
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Table 7. Test results of permeable polymer concrete

Dynamic modulus| Static modulus Poisson's strain( %10
Type of elasticity of elasticity
(x10%gt/e) (XlOakgf /o) Ratio Numnber Longitudinal Harizontal
Fl 129 119 0.27 3.95 0.609 0.154
P2 134 127 0.15 6.53 0.767 0.117
P3 159 149 0.21 460 0.783 0169
P4 149 134 0.25 3.95 0.680 0172
F5 144 122 0.21 458 0.633 0,160
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Tahle 8. Ratio of static and dynamic modulus

Type Dynamic/Static(%)
Pl 130
P2 109
P3 103
P4 114
P5 130
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Table 9. Water permeability of permeable polymer

concrete
Type Water permeability( £ /ed/h)
Pl 4393
P2 4316
P3 3.971
P4 3.992
P5 4,014
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