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ABSTRACT

PURPOSES : The objective of this study is to evaluate the mechanical characteristics of castor oil based bio-polymer concrete for use of ultra
thin overlays.

METHODS : To evaluate the mechanical properties of bio-polymer concrete, the various laboratory tests including compressive, tensile, and
flexural strength, and elongation tests were conducted on bio-polymer concrete specimens in this study. The mechanical characteristics of bio-
polymer concretes were examined by changing the content of hardener and polymer binder to determine the optimum content for ultra-thin
overlays. The bio-polymer concrete developed in this study was used for field trial test of the ultra-thin bridge deck pavement for verifying the
workability and monitoring the long-term performance of materials.

RESULTS : Test results showed that tensile and the flexural strength of bio-polymer concretes increase and the elongation of bio-polymer
concrete decreases with increase of binder content. A field adhesive strength tests conducted on bridge deck pavement indicates the bio-
polymer concrete has more than 2MPa of adhesive strength satisfy with the design criteria.

CONCLUSIONS : The bio-polymer concrete with more than 20% content of castor oil was developed for ultra-thin overlays in this study. It
is found from this study that the 35% of hardener content is most appropriate for maintaining the strength characteristics and flexibility.
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Fig. 1 Gradation Curves of Bio—Polymer Concrete
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Fig. 2 Cured Bio—Polymer Binder for Tensile
Strength Testing

Table 1. Characteristics of Bio—Polymer Binder

Specimen ID % of Tensile Strength| Elongation
Hardener (MPa) (%)
A 20 1.0892 57.5
B 35 4.8748 30.0
45 11.4466 22.5
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Fig. 3 Effect of Hardener Content on Compressive
Strength of Bio—Polymer Concrete
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Fig. 6 Effect of Hardener Content on Flexural
Strength of Bio—Polymer Concrete
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Fig. 11 Construction Procedure for Ultra—thin Bridge
Deck Pavement using Bio—Polymer Concrete
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Fig. 12 Testing for Adhesive Strength of Bio—
Polymer Concrete
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