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ABSTRACT

PURPOSES : The objectives of this study are to develop the eco-friendly pavement material using polyurethane binder and evaluate
mechanical properties of the developed binder and concrete.

METHODS : The bending beam test was conducted to select the sample candidates of polyurethane binder based on the bending strength.
The characteristics of viscosity, curing time, and temperature change of sample binder was examined on different temperature conditions. The
mechanical properties of polyurethane binder was estimated using the dynamic modulus testing. The indirect tensile strength test was
conducted on polyurethane binder concrete with different gradation and binder content for evaluating the mechanical properties of concretes.

RESULTS : Based on the beading beam test, four different binder samples were prepared for estimate the mechanical properties. The
viscosity of polyurethane binder tends to increase with increase of liquid temperature and the hardening phenomenon begins 10 to 15 minutes
at room temperature after mixing the resin and hardener. It is observed that the dynamic modulus of binder increases as loading frequency
increases and change of modulus is found to be the highest in the PU-2I binder type. The PU-2I binder concretes shows the largest value of
indirect tensile strength and indirect tensile energy.

CONCLUSIONS : The use of polyurethane binder as pavement materials is capable of increasing the pavement performance and reducing
the detrimental environmental effect during the highway construction.
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Table 2. Reactivity of PU-2| Binders

Liquid PU-2I
Temp. | Critical Point |Temperature| Time | Viscosity
() (c) (min.) (cPs)
Working time 45 13.5 3,650
10T Gelling 55 15.0 7,400
Hardening 65 16.6 00
Working time 55 7.6 2,500
20°C Gelling 65 8.8 5,650
Hardening 75 9.5 00
Working time 65 44 1,500
30C Gelling 75 5.1 4,000
Hardening 85 6.0 00

Table 3. Reactivity of PU-2S Binders

Liquid PU-2S
Temp. | Critical Point |Temperature| Time | Viscosity
(©) (c) (min.) (cPs)
Working time 40 18.0 4,100
10C Gelling 50 20.6 8,800
Hardening 60 235 oo
Working time 50 10.0 2,150
20C Gelling 60 1.5 4,500
Hardening 70 13.5 o
Working time 65 46 1,500
30C Gelling 75 55 5,800
Hardening 80 6.2 o0

Table 4. Reactivity of PU-2P Binders

Liquid FUP
Temp. | Critical Point |Temperature| Time | Viscosity
(©) (c) (min.) (cPs)
Working time 40 14.5 4700
10C Gelling 50 16.5 8,400
Hardening 65 20.0 B
Working time 50 85 2,300
20°C Gelling 60 10.0 5,000
Hardening 70 1.5 oo
Working time 60 4.9 1,300
30C Gelling 70 58 3,400
Hardening 80 6.8 oo

Table 5. Reactivity of PU-2L Binders

Liquid POl
Temp. | Critical Point |Temperature| Time | Viscosity
(©) (c) (min.) (cPs)
Working time 40 13.4 4,300
10C Gelling 50 15.9 7,800
Hardening 65 20.3 o
Working time 50 8.9 2,500
20C Gelling 60 10.7 5,700
Hardening 70 13.3 o
Working time 60 55 1,600
30C Gelling 70 6.7 5,000
Hardening 80 8.5 0
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Table 6. Indirect Tensile Energy for Polyurethane

Mixtures
Specimen PU-2I PU-2S pPU-2P
Indirect Tensile 8,083 6,465 9.067
Energy(mm—kg)
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Fig. 13 10mm Open Graded Polyurethane Mixture
Specimen

Fig. 14 5mm Open Graded Polyurethane Mixture
Specimen
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