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1 INTRODUCTION

The performance of road bridge is oflen concerned with the influcnce of traflic loads. Deformation of the matenials due to axle loads is very
obvious but at the same thne deformation due to the influence of temperature upon the characteristics of asphalt laver was rarcly being reported.
Although the anatysis regarding the thermal influence had been presented, the study with respeet to viscoctastic character is almost disregarded. Tt is
relatively diflicult to obtan the accuracy of a solution by reason of the given particular viscoclastic material and the history of load and
environment. Morcover it is remarkably time dependent wath highly sensttive to temperature change. Under the influence of larpe surface stresses.
asphalt material tends to flow viscously and this tendency also increases with temperature. On the otlier side. under low temperature, asphalt
material becomes brittle and more liable to fatigue failures. In very cold arca, road heating is introduced to overcome such problem and also to
prevent the road surface from frost. Heating medium is faid and embedded wathin the asphalt laver and heat is generated cloctrically with
appropriate mtensities. Heat is distributed wathin the interior body of bridge matcrials by means of conduction {rom the heating medium source. In
this paper, the clement model representing part of road bridge structure was chosen in estimating thermal distribution and induced stress under a
given environment temperature and applied heat,
2 ANALYTICAL METHOD
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isalso reprosenting the actual environment (Figure 2).



3 ANALYSISRESULTS

Figurc 3 shows temperature distribution in the interior of an clement model of bridge section

subjected to the cnvironment and applied heating source, Under the ambient temperature, cold
temperature is distributed in strips shape and the entire clement falls below fieezing point. On the =16

exposed surface, asphall material is the most affocted compare to steel material. When heating

source of 20 watts is introduced. heat is distributed in contours shape and temperatures merease
above freezing point. In asphalt material. heat 15 stored through out the heating period and
tempcerature maintains about 3°C on its surface. With respoct to thermal stresscs, Figure 4 shows
horizontal stresses distribution on the matenials surface correspond to time. For asphalt material
exposed to ambient temperature, the induced stress is peaked at 7 hours period and ﬂlCl; starts to
decline. The graph indicates that relaxation starts taking place afler 5 hours period. The stresses
arc lincarly distributed m concrete and stee! matertals, The results show that conerele material
induced high cooling stress. When line heating is introduced, the cooling stresses in the materials
seems to reduce.

4 CONCLUSIONS

(1) Road bridec when exposed to very cool environment, its composite materials are frozen and
the most affected component is asphalt pavement.

(2) 20 walts was found to be the most economic usage when generation of heat occurs by

means of heating, linc source. Temperature on asphalt surface was  maintained about
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3°C . thus sufficient cnough to prevent snow from covering, its surface.
(3) Basad on stress behaviour. the chosen asphalt mixture was seemed to be in a good
agrecment with viscoclastic characteristics.

(4) The influence of cool stress in asphalt material was small, however in concrete and stecl
maerials were significant. Therefore the effect of thermal influence should not be disregarded.

(3) Linc heating source contnibuted to the reduction of cooling stress gradient.
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Figure 3. Temperature distribution in the

clement model at S and 10 hours period
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Figure 4. Horizontal stresses on asphalt,
concrefe and steel surfice under

environment and applied heat source




