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1. Introduction

Buckling and geometric variation of railway track are the phenomena that threaten railway stability. The lateral
resistance is the factor that maintains stability of railway track against them. In ballasted tracks, there are some
regions that lateral forces increase, for example, in areas with high differences in temperature or in curves with low
radii. In these places, the train speed will be restricted for keeping lateral stability. This approach will decrease the
capacity of passengers and freight train transition. A lot of investigations by different researchers were carried out
by using beam model or Euler theory Such as Kerr 1999 and Kish et al [1]. Other experimental and field studies
have been done by Plasser and Theurer studies, Le pen and some Msc Dissertations in School of Railway
engineering (SRE) of Iran University of Science and Technology (IUST). In this school a lot of bachelor and master
thesis with this base defined and carried out. In related with numerical study of lateral resistance, there are limited
studies like an article with subject “A numerical study of the lateral ballast resistance in railway tracks” presented by
Kabo [2]. The technical investigation showed that different parameters affect the lateral resistance such as type and
weight of sleeper (winged sleeper, frictional sleeper etc.), ballast density, fouling, extent and material of ballast
layer. This paper presents an innovative approach with using concrete asphalt in ballast shoulder that will increase
lateral stability of railway. In this approach ballast material in shoulder substitutes with concrete asphalt and
performance of shoulder will be evaluated.

2. Methodology

With using Finite Element software ABAQUS, a 3D model of railway track created and consequently improved
(substitution ballast material of shoulder with concrete asphalt) and typical track were compared. Track was
improved in 3 regions: a) shoulder, b) slope of ballast ¢) whole of 1 and 2 (Fig. 1) and improvement was separately
investigated in each region. With regard to this point that concrete asphalt is very sensitive to temperature, effect of
temperature is investigated in different degrees of 0, 15 and 30 °C. Track sleeper and ballast layer are considered as
an elastic and elasto-plastic material, respectively. Sleeper is modeled as a cube with section 22*24 cm2 and
longitudinal 2.5 m and ballast layer is simulated with thickness 30cm, shoulder slope 1:1.5 and longitudinal 60cm.
bottom of track in all translational direction restricted. Ballast layer is in contact with sleeper from 3 area base, crib
and shoulder for this interaction friction coefficient equal 0.8 is considered. Loading with applying displacement in
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rail seat is considered and horizontal reaction in bottom of ballast layer as result is exported. Concrete asphalt is
considered as an alsto-plastic material and behavior of it in 3 temperatures (0, 15 and 30 0C) are investigated.

Fig. 1. Regions for improvement with concrete asphalt

3. Results and discussion

For validation of model study of Kabo as a valid study is considered. Comparison between results of Kabo and
simulation in this article are showed that results of this article have appropriate accuracy. With respect to results
(Fig. 2) it is understood that improvement of region 1 or 3 has significant effect. This method is suggested for area
with cold weather because of asphalt performance.
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Fig. 2. Results for different temperatures [3]
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