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ABSTRACT

PURPOSES : The objective of this study is to evaluate the environmental resistance of bio-polymer concrete for use of pavement materials
developed for reducing the carbon-dioxide.

METHODS : The compression, tension, and bending strength tests were conducted on the bio-polymer concrete specimens with and without
environmental conditioning. The specimens were conditioned using the freezing-thaw and accelerated weathering process for long period of
time. To assess the resistance against chloride, the chloride ion penetration resistance tests were carried out on the bio-polymer concrete
specimens.

RESULTS : Test results show that the maximum difference in strength between specimens with and without conditioning is about 2.6MPa
indicating that the effect of environmental conditioning on specimen strength is negligible. Based on the chloride ion penetration resistance test,
the penetration quantity of electric charge of the specimens is zero and there is no ion penetration within the bio-polymer concrete.

CONCLUSIONS : 1t is found from this study that there is slight change in strength of bio-polymer concretes before and after environmental
conditioning process and no chloride ion penetration observed in these specimens. Therefore, the developed bio-polymer concretes can be
applied effectively as pavement materials due to the small change of physical properties with environment change.
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Table 1. Composition of Bio—Polymer Binder

Binder Type 906-3 2l
Main resin type 906-3 70C30H
Hardener M20S M20S
(Hard'\glr)l(ler:s/;]MF;?:C;esin) 35/100 45/100
Biopolyol contents(%) 30 50
Viscosity | Main resin 950 828
(cPs, 25C) | Hardener 181 181
Specific Main resin 1.0024 0.9941
Gravity Hardener 1.2371 1.2371
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Table 2. Mix Design of Bio—Polymer Concrete

Type Composition Ratio Aggregate Size

Bio resin : agareqates Silica Powder(200Mesh)
Polymer -_1999819 Silica No. 4(0.8~1.5mm)
Concrete Y Silica No. 6(0.2~0.4mm)
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Table 3. Test Methods and Specifications
Specifications
Test Method| Test Type Note
Korea America
Compressive
Strength ASTM C579
Original Tensile B
Specimen Strength ASTM D638
Bending
Strength ASTM C580
Compressive
Strength ASTM C579
Freezing :
and Tensile 1 KS Pl o1 pe3s
. Strength 2456
Thawing
Bending
Strength ASTM C580
Cogpresf;ve ASTM C579
Accelerated reng
Artificial Tensile KS F
Exposure Strength 2274 ASTM D638
(250hour) ;
Bending
Strength ASTM C580
) - 271 - Passed
Resistance
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Table 4. Sunshine Carbon Arc Ramp Test Condition

Exposure Test Method

Type
WS-A
— AC voltage tolerance band 48~52V
Carbon Arc Central value 50+1V

Voltage-Current |- AC tolerance band 58~62A
Central value 60+1.2A

Irradiance of

+(10% ?
Specimen Surface 255+(10%)W/m

Black Panel
Temperature

Relative Humidity [(50+5)%

— 18min. survey and water spray after
Water Spray 102min. survey or 12min. survey
Cycle from and water spray after 48min. survey

Specimen Surface |- possible to use other cycle according

to consultation

63+3C

Continuous Survey

Survey Method
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Table 5. Chloride lon Penetration based on Charge

Passed
Charge Passed (Coulombs) | Chloride lon Penetration
>4,000 High
2,000~4,000 Normal
1,000~2,000 Low
100~1,000 Very Low
<100 Negligible
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Unit: MPa

105

TYPE: 906-3 113

1244

1] -|.'/ K K il 4
Original Specimen After Freezing and After Accelerated
Thawing Test Artificial Exposure
Test

B Compressive Strength B Tensile Strength Bending Strength

(a) Specimen 906-3

____ | Unit:MPa
334

"

After Accelerated
Artificial Exposure
Test

Original Specimen After Freezing and

Thawing Test

B Compressive Strength B Tensile Strength Bending Strength

(b) Specimen 21

Fig. 1 Results of Environmental Resistance Test of
Bio—Polymer Concrete
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Table 6. Test Results of Chloride lon Penetration
Test for Bio—Polymer Concrete

Type ng?joljnat?:)ed Chloride lon Penetration
906-3 0 Negligible
2l 0 Negligible
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