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An Experimental Study on the Mechanical Properties of
Permeable Polymer Concrete

3 2 8
Sung, Chan Yong

Summary

This study was performed to evaluate the mechanical properties of permeable polymer
concrete using fillers and unsaturated polyester resin. The following conclusions were
drawn;

1. The unit weight was in the range of 1,663~1,892kg/m3, the weights of those con-
crete were decreased 18~28% than that of the normal cement concrete.

2. The highest strength was achieved by fly ash filled permeable polymer concrete, it
was increased 22% by compressive strength, 190% by tensile strength and 192% by
bending strength than that of the normal cement concrete, respectively.

3. The external strength of permeable pipe was in the range of 3,083~ 3,793kg/m, the
external strengths of those concrete were increased 2~26% than that of the normal ce-
ment concrete. Accordingly, these permeable polymer concrete pipe can be used to the
members and structures which need external strength.

4. The static modulus of elasticity was in the range of 5.7 x104~15.4 X 10%kg/cm?,
which was approximately 35~64% of that of the normal cement concrete. Fly ash filled
permeable polymer concrete was showed relatively higher elastic modulus. The poisson’s
number of permeable polymer concrete was less than that of the normal cement concrete.
5. The dynamic modulus of elasticity was in the range of 83x103~211x10%kg/cm?,
which was approximately less compared to that of the normal cement concrete. Fly ash
filled permeable polymer concrete was showed higher dynamic modulus. The dynamic
modulus of elasticity were increased approximately 22~45% than that of the static mod-
ulus.

6. The ultrasonic pulse velocity was in the range of 2,584 ~ 3,587m/sec, which was
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showed about the same compared to that of the normal cement concrete. Fly ash filled
permeable polymer concrete was showed higher pulse velocity.

7. The water permeability was in the range of 0.58~8.88 ¢ /cm?/hr, and it was
larglely dependent upon the mixing ratio. These concrete can be used to the structures
which need water permeability.
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Table-2. General properties of hardner

Active oxygen

(%)

Specific gravity

Component
P (257C)

MEKPO 55%

1.13
DMP  45%

10.0

Table-3. Physical properties of aggregates

Max. |Specific|Absor- Unit
Classification size |gravity [ption  [F.M |weight
(mm) {(20) | (%) (kg/m®)
Rounded
Coarse . ;
river 10 | 2.63 | 215 |6.00] 1,550
aggregate :
gravel
. Korean )
Fine !
Standards |0.841| 2.63 | 0.07 |2.96| 1,530
aggregate
sand ‘
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Table-4. Chemical composition and physical
properties of fillers

Portland| Fly
Item

cement | ash

Ca0O 645 | —

Si0, 22.3 | 58.90

Chemical Al203 5.4 | 28.00
composition Fez03 2.9 4.60
(%) MgO 1.6 1.70
S05 1.7 1.40

Ig.loss 0.7 3.84

Specific gravity (207C) 3.15 2.16
Specific surface(Blain) (¢cm?/g) @ 3,140 | 3,650
Bulk density (kg/m?) 1,418 | 1,072
Mg AL, AFA, 2FA 2 FAAY
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Table-5. Formulation of binder

(Unit : wt. ratio)

Kind of polymer Type Resin | Hardner
Unsaturated

nsat . Ortho 100 1
polyester resin
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Table-6. Mix design of permeable polymer
concrete (Unit : wt. %)

A te | Filler |
ggregate ler Total

l
T B —— -
B ype | Binder Fine |Coarse CementFl ash )
Gl | 48 | 95. l— 100

G2 | 5.9 157 | 784 | - - 100
G3 5.6 § 148 | 740 | 56 - 100
Ge | 78 144 | 722 - ‘ 56 | 100

G5, 71 | 146|727 | 28
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Fig. 1. Schematic drawing of the permeab-
ility test apparatus
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Table-7. Unit weight of permeable polymer

Table-8. Strengths of permeable polymer con-

concrete crete

Type L~Unit weight (kg/m?3) Strength (kg/cm?)

Gl ! 1,663 Type FE(THT;)?(?SE@J?%ETE&E

G2 : 1,830 Gl 117 1 21 | 48

G3 1,883 Gz | m VFvgl E

G4 1,892 G3 239 | 39 | 102

G5 1,890 G4 257 6l | 123
- i o Gs | 254 | 45 | 106
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Table-9. Strength ratio of permeable poly-
mer concrete

~ Type /o O/ 0 a/op
Gl 0.179 0.410 0.437

G2 0.181 0.426 0.424

G3 0.163 0.426 0.382

G4 0.237 0.478 0.495
G5 0.177 0417 0.424
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Ed, AAAEE A FHol wigd Static modulus| ~ Poisson'’s Strain( X 109
Al uwal ozte]l zo)E RAow, Zalo Type | of elasticity | Ratio {Number| Longitu-| Horiz-
fHE =AY B B4 Zan =ZaE (x10%kg/em?)| (1/m) | (m) | dinal ontal
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Table-10. External strength of permeable ’\;' A/ P -~ Gl
polymer concrete £ 8op P e -Gz
n A e 4 G3
Type External strength(kg/m) 40 /i///{:’t,/ - - G4
G1 3,083 e . G5
0 1 1 s 2 1 1 1 1 1 1
G2 3,172 0 2 4 6 8 10 12 14 16 18 20 22
G3 3,528 Strain( x 107-4)
G4 3,793 Fig. 2. Stress-strain curves of permeable
G5 3,649 polymer concretes by type of filler
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Table-12. Dynamic modulus of elasticity of
permeable polymer concrete

~ Type Dynamic modulus( x 103kg/cm?)
Gl 83
G2 108
G3 119
G4 | 211
< 175
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Table-13. The ratio of static and dynamic
modulus of elasticity

Type Dynamic/Static( % )
Gl 145
G2 136
G3 122
G4 137
G5 130
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Table-14. Ultrasonic pulse velocity of  per-
meable polymer concrete

Type Ultrasonic pulse velocity (m/sec)
Gl 2,584
G2 3,030
G3 3,380
G4 3,587
Gb 3,511
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Table-15. Water permeability of permeable
polymer concrete

Type | Water permeability (4/cm?/hr)
Gl 8.88
Gz 5 531 S
G3 | 4.09
G4 0.58
G5 188
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Fig. 3. Comparison of water permeability by
type of filler
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