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Engineering Properties of Permeable Polymer Concrete
With Stone Dust and Fly Ash
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Sung, Chan Yong -Jung, Hyun Jung

Summary

This study was performed to evaluate the engineering properties of permeable
polymer concrete with stone dust and fly ash and unsaturated polyester resin.

The following conclusions were drawn.

1. The highest strength was achieved by stone dust filled permeable polymer con-
crete, it was increased 17% by compressive strength, 188% by bending strength
than that of the normal cement concrete, respectively.

2. The water permeability was in the range of 3.076~4.152 ¢ /cm?%/h, and it was
largely dependent upon the mix design. These concrete can be used to the structures
which need water permeability.

3. The static modulus of elasticity was in the range of 1.15x 10%~1.32 x 10°kg/cm?,
which was approximately 53~56% of that of the normal cement concrete.

4. The poisson’s number of permeable polymer concrete was in the range of 5.106
~5.833, which was less than that of the normal cement concrete.

5. The dynamic modulus of elasticity was in the range of 1.29x105~1.5x 10%g/
cm?, which was approximately less compared to that of the normal cement concrete.
Stone dust filled permeable polymer concrete was showed higher dynamic modulus.
The dynamic modulus of elasticity were lincreased approximately 7~13% than that
of the static modulus.

6. The compressive strength, bending strength, elastic modulus, poisson’s ratio, lon-
gitudinal strain and horizontal strain were decreased with the increase of poisson’s

number and water permeability at those concrete.
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Table-1. General properties of unsaturated
polyester resin

Specific |Viscosity |Styrene Acid

T
ype gravity [(25°C, ps) [content(% )(value
Ortho{ 1.12 3.5 37.2 26.5
L. AstH|
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Table-2. General properties of hardner

Specific gravity| Active oxygen

C t
omponen (25°C) (%)
50
MEKPO 55% | |13 100
DMP  45% |
ct. ZXY
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Table-3. Physical properties of aggregates

| s Specific | Absorption Unit

Classification (m) gravity | ratio(%) |F. M |weight
mm

(20°) (/)

Coarse aggregate| 4.75~10 | 2.63 215 6.00 | 1.55
Fine aggregate  0.595~4.75 2.63 007 |29 153

2} 3K
FAAE 2714 Egololof shn FoAol

o] AMg-3 A= YAl 0.297mm
o]5te] Zto] o}t Ao 0.595mmo) 3]
Anjet MRS AR e, o9 EF A
A3 333 JELS Table-49} 2.

o] o4l 25% AE 75%E EYF S4, A
Az HEE EQJ3I S5F 57kx] iy
2 dgen, 544 v e AH
79 4EAEE 200kg/cm?old, BAEE
90kg/cm?e] 4, FFFLE AF AA Ho
243 300mmoldE B 5 AxF
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Table-5. Formulation of binder

(Unit : wt. ratio)

i f
Kind o Type Resin Hardner
polymer
Unsaturated
nsaturates ' Ortho 100 2
polyester resin

Table-6. Mix design of permeable polymer
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concrete
Table-4. Chemical composition and physical (Unit: wt.%)
properties of fillers A :
. ggregate Filler
Type Bind Total
Item Stone Dust [Fly Ash ype [Bimaer Fine | Coarse| Stone Dust[Fly Ash 0
Si0, 73.40 58.90 S1 ]7.29|16.17) 68.30 - 8.24 | 100
AlO3 11.30 28.00 S2 | 7.38 [ 16.14| 68.28 2.05 6.15 | 100
. K;0 4.77 — S3 | 7.53 |16.11] 68.26 4.05 4.05 | 100
‘Chemical
. Fey0; 3.00 4.60 S4 | 7.60 | 16.05] 68.25 6.08 2.02 | 100
composition
%) Na,0 3.63 - S5 | 7.79 116.00| 68.21 8.00 - 100
MgO 0.25 1.70
Ca0O 0.98 -
L ZA|A MIZH 2 oFA
Igloss 0.61 3.84 b BAN A A 2
Bulk density (t/m?) 1.682 1.072 FAAM= KS F 2419(EF3e| 262 &3
Specific gravity(20C) 2.66 2.6 FTAZEY AT AlgE FAIA A )
Specific surface(Blain)|  3.054 3,650 TAA U] o A FslH o, 2= €
(cm?/g) Y FAAE 3AZ F 2Pt AYU(L

T 2021C, €% 60+2%)A A& A=
A 71 FB AR
)
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Fig. 1. Schematic drawing of the permeab-
ility test apparatus

a. SEtYAS

FRHATE AR oA $150
X300mm<l FAA S Aoy Yd FL
FAFA A% THAF FHVNE AHEFA
BS 18812(ZadEs FRAAT 4 %H)
of e Wi wE SR

o A ¥ o
1. 4SBT

A= FEAY 7ol & B o}
Uk d9A4%, 33 2 eSA4AS 5o 3
€ F3E & A3, BAEA AFAY AA A
718 BRE F e 71F] HoP). BE A
HE ZIES} 3y o] thh tE F
T4 Zegv FIESY WA g ¢
7= AEZAE YEA Table-77 2t

Table-7o A Hi= uie} o] F4=8- Ezjn
ZadEe ¢&ZA=s wdAY wet 204
~246kg/cm?E2, o= HE AdE ZI3IE
o AE 28U ¢EHZE 210kg/cm?d Bl
S1& 97%, S2+= 101%, S3& 105%, S4+
110%, S5+ 117%¢ A=E YehgdozH,
S1& A9 BE F48 v A E
A BE AWE FIYE ZAxwt 1~17
% A eRstcl

EY, FAAR AMEE HEY gl FU13}

W 27185E 255 324 JeEigEd, o

Table-7. Test results of compressive stren-
gth and bending strength

T Compressive strength Bending strength
vPe (kg/cm?) (kg/cm?)
S1 204 98
S2 214 104
S3 221 112
S4 231 114
S5 . 246 121
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Table-8. Test results of static modulus of elasticity, poisson’s and strain of permeable polymer

concrete
T Static modulus of Dynamic modulus| Dynamid Poisson’s Strain( x 10-3)
YP® | asticity( x 10%g/cm?)| (x 10%g/cm?) |Static |Ratio(1/m)Number(m)|Longitudinal| Horizontal
S1 115 129 112 0.171 5.833 0.595 0.102
S2 122 134 109 0.173 5.787 0.625 0.108
S3 123 135 109 0.175 5.715 0.663 0.116
S4 128 138 107 0.177 5.651 0.712 0.126
S5 132 150 113 0.196 5.106 0.725 0.142
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