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ABSTRACT

PURPOSES : The purpose of this study is to evaluate physical properties, durability, fatigue resistance, and long-term performance of poly-
urethane concrete (PU) which can be possible application of thin layer on long-span orthotropic steel bridge and to check structural stability of
bridge structure.

METHODS : Various tests of physical properties, such as flexural strength, tensile strength, bond strength and coefficient of thermal
expansion tests were conducted for physical property evaluation using two types of poly urethane concrete which have different curing time.
Freezing and thawing test, accelerated weathering test and chloride ion penetration test were performed to evaluate the effect of exposed to
marine environment. Beam fatigue test and small scale accelerated pavement test were performed to assess the resistance of PU against fatigue
damage and long-term performance. Structural analysis were conducted to figure out structural stability of bridge structure and thin bridge deck
pavement system.

RESULTS : The property tests results showed that similar results were observed overall however the flexural strength of PUa was higher than
those of PUb. It was also found that PU materials showed durability at marine environment. Beam fatigue test results showed that the
resistances of the PUa against fatigue damage were two times higher than those of the PUb. It was found form small scale accelerated
pavement test to evaluate long-term performance that there is no distress observed after 800,000 load applications. Structural analysis to figure
out structural stability of bridge structure and thin bridge deck pavement system indicated that bridge structures were needed to increase
thickness of steel deck plate or to improve longitudinal rib shape.

CONCLUSIONS : It has been known that the use of PU can be positively considered to thin layer on long-span orthotropic steel bridge in
terms of properties considered marine environment, resistance of fatigue damage and long-term performance.
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Fig. 1 Length of Cable Bridge

Table 1. Cable Weight Variation Related to Bridge
Deck Pavement Thickness

pavement |non—stress| sectional cable reduction
thickness field area weight ratio
(mm) (m) (m?) (tonf) (%)
80 1,848 0.352 4,996 0.0
50 1,848 0.316 4,485 10.2
12 1,848 0.272 3,860 22.7
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Fig. 3 Comparison of Flexural Strength and Strain
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Fig. 4 Comparison of Tensile Strength and Elongation
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Fig. 5 Comparison of the Strength
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Coefficient of Thermal Expansion
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Fig. 9 Comparison of the Compressive Strength
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before and after Environment Test
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Table 2. Specification for Accelerated Pavement Tester

Specification
Type of Vertically Oval Shape Type
Equipment 4 Wheel System
Size of Length : 3.7m, Width: 0.7m, Height : 1.5m
Equipment
Test Section Length : 1.5m(0.5m X 3EA), Width : 0.5m
Wheel Spec Diameter : 380mm, Width:120mm
P Material : Solid Type Urethane Tire
Weight Maximum 1 ton
Speed Maximum 10km/h
Environmental Heating System(-20~60C)
Control Humidity System(0~100%)
Ultra—Violet System(12.8W)
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Table 3. Structural Analysis Conditions

Specifications and Contents
Thickness : 14mm, Width : 4,800mm,
Deck Length : 7,500mm, Modulus of Elasticity
12.1X10°, Unit weight : 7.85kgf/cm?
Poisson's Ratio : 0.3, material : KS—Civil
U=rib Thickness : 6mm, Width : 300mm,
Height : 325mm, U-rib between Width : 300mm
Trar;gsrse Thickness : 8mm, Interval Length : 2,500mm
Trgnsverse Thickness : 18mm, Width : 200mm
Ribs Plate
) Weight : 8.2ton (Dual-Wheel Axle Load)
Weight . )
Condition Contact Pressure : 120Psi,
Pressure Area: 220X220mm
Pavement Modulus of Elasticity : 140MPa,
Property | Unit Weight : 1.8kgf/cm?® Poisson's Ratio : 0.3
Etc The Length between Steel Deck and
Transverse Ribs Plate : 535mm

Fig. 16 Structural Analysis Section
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