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Comparison of Physical Properties of Permeability
Concrete Using Acrylic Polymer

Byoung-1l Hwang, Hyo-Jung Kim'
R&D Center, JNTINC Co. Ltd
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Abstract The aim of this paper was to improve the shortcomings of Pitcher Concrete, a conventional
ethylene-based polymer used in combination with the other components, and present basic data for use
as improved road pavement material by applying an acrylic polymer. Existing ethylene polymer-based
pitcher concrete materials were selected. Acrylic polymer was then added and the resulting mixture was
evaluated. The compressive strength of the existing ethylene-based polymer pitcher concrete
combination was low due to the large air gap, and a compressive strength of 24MPa was observed on
the 28th day of road use, as defined by KS for an acrylic polymer-based pitcher concrete combination.
Regarding the bending strength, the combined strength of the acrylic polymer-based pitcher concrete
was excellent, and the factor of the pitcher was measured above the reference, 0.1(mm/s), in all
variables. All parameters measured were less than 1%. The acrylic polymer mixing characteristics were
able to maintain the dynamic modulus of elasticity for more than 120 cycles, but not more than 80
cycles for the other combinations. Therefore, the addition of more acrylic polymer than conventional

ethylene polymer base is effective in improving the durability.
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Table 1. Standard specification criteria
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Item Folrayb;se For bicycle roads and press Parking Driveway Testing method
Compressive strength (MPa) 15.0 18.0 24.0 KS F 2405
Bending strength (MPa) 2.0 3.0 3.5 KS F 2408
Permeability coefficient 0.1 more KS F 2394
(mm/s)
Absorption rate (%) 7% below KS F 4419
Freeze-thaw resistance (Cycle) 80 KS F 2456
Table 2. Specified mix
Gravity Slump Air Unit Weight(kg/m?®
max range range W/C range(%) S/a(%)
(mm) (mm) (%) W C S+G Polymer AD
10~13 Non Non 10~13 - 54.6 420 2050 Cx3.0% Cx1.0%
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Table 3. Job mix

Binder G
. S/a W (kg/m’) S (kg/m’) Type of polymer
0, g/m
Specimen W/C(%) %) (ke/m?) (kg/m’) used
C 13 20 25
Plain 450 974 994 - - Acrylic polymer
A 380 974 ~ _ 1067 Base Ethylene
polymer
12.1 49.5 54.6
B 400 994 ~ 1046 _ Base Ethylene
polymer
C 380 1002 - 1054 | - Base Ethylene
polymer
Table 4. Physical properties of cement
Time of Setting(h:m) Compressive Strength(MPa) Blain Autoclz?ve lg. Specific
Type (cm¥/ ¢ Expansion loss aravity
initial final 3day 7day 28day ) %)
OPC 260 7:00 30 42 58 3,400 0.02 1.02 3.15
Table 5. Chemical composition of cement
Na;0eq(%)
Type Si02(%) ALO3(%) CaO(%) Fe203(%) MgO(%) SO3(%) Ti02(%)
K00 | Na:009
0.74
OoPC 21.54 5.60 62.59 3.38 2.70 1.96 -
1.05 H 0.05
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Fig. 1. Particle size distribution curve (Aggregate)
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Fig. 2. Acrylic Polymer
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Fig. 4. Bending strength
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