
INFLUENCE OF THE CONTINUITY OF THE BALLASTED TRACK 
ON THE DYNAMIC RESPONSE OF A SIMPLY SUPPORTED HIGH-

SPEED RAILWAY BRIDGES

Abstract

In a system of soil-structure interaction, in railway lines particularly, the difference in rigidity 
at the area of interaction ground-pillar or ground-bridge generates a bending moment at the 
ends of the structure during the passage of high-speed trains. To analyze the phenomenon and 
its influence on the response of the work, a more realistic schematization of the studied system 
is necessary. Although the introduction of rotary springs at the ends of the deck enhances the 
choice of the appropriate analysis model, most of the contributions reported do not consider 
this effect. In the present work, an analytical approach to analyze the dynamic response of 
railway bridges especially those with the ballasted track is investigated. The idea of the 
proposed model is based on analyzing the continuity effect of the ballasted track (rails and 
ballast) on the dynamic response of railway bridges, with taking into account an axial force 
that models the effect of prestressing, ballast interface, axial displacement, force braking. The 
analytic solution is based on Hamilton’s principle, two dynamic case studies of a simply 
supported and simply supported partially clamped Euler-Bernoulli beam are presented. The 
results revealed that the compression force presents an additional stiffness which affects the 
critical velocity and the continuity of the track modeled by rotational springs at the beam’s 
end, so as it increases the dynamic response decreases.
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1 INTRODUCTION
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2 BASIC ASSUMPTIONS AND PROBLEM FORMULATION
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2.1 Simply supported partially clamped beam 
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2.2 Free vibration of simply supported partially clamped beam 
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3 NUMERICAL RESULTS

3.1 Simply supported beam
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3.2 Simply supported partially clamped beam
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4 CONCLUSION
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