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A conventional track system consists of rails, sleepers, ballast, sub-ballast and sub-
grade. A track foundation on the basis of live load response and permanent settlement,
it is necessary to use an analytical model that will realistically represent the actual
behaviour of this track system subjected to actual load. This study deals with the
development of numerical modeling of Malaysian railway track along with the
supporting system. The model is capable to simulate the sleeper, ballast, sub-ballast,
soil layers and their interaction as a single compatible unit. Under plane strain
condition, the coupled finite-infinite elements were implemented to represent the near
field and far field behaviour of media. Thin-layer elements have been used to
represent the interfacial behaviour between sleepers and ballast. The following
constitutive relationships were adopted in this study:
(i)-Linear Elastic

(i1)-Elasto-plastic

Based on the above physical and material modeling, an existing two dimensional
finite element program has been extensively modified in view of including the new

elements as well as the new constitutive law. After verification of the modified



version of the program, the applicability of the program was shown in analysis of
railway track supporting system. The response of the railway track supporting system
has been presented under static and dynamic loading. The behavior of the railway
track supporting media has been discussed with respect to displacements,

accelerations and rate of plastic flow.

This analysis shows that the thin layer element is reliable to be used as an interface

element to represent the contact surface between two different materials.
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Secara umumnya, sistem landasan keretapi terdiri daripada rel, penidur, ballast, sub-
ballast dan bahagian tanah. Model yang bersifat analitik dimama dapat
mempersembahkan kelakuan sebenar bagi asas landasan keretapi yang menanggung
beban hidup dan mengalami pemindahan yang kekal adalah amat diperlukan. Kajian
ini merangkumi pemodelan sistem sokongan yang direkabentuk untuk landasan
keretapi di Malaysia. Model ini berupaya mempersembahkan kelakuan rel, penidur,
ballast, sub-ballast, lapisan tanah dan juga keadaan lapisan antara dua jenis bahan
pembinaan yang berbeza. Hubungan yang dikaji dalam pemodelan ini adalah::
(1)  Elastic linear

(i) Elasto-plastic

Dalam proses memodel sistem sokongan landasan keretapi secara fizikal dan bahan
pembinaan, satu program analisis unsure terhingga yang sedia ada telah diubahsuai
dari segi penggunaan unsure yang baru dimana merupakan suatu constitutive bahan
yang baru. Pengesahan telah dilakukan ke atas program yang telah diubahsuai bagi
memastikan bahawa program tersebut dapat menganalisis sistem sokongan landasan

keretapi di Malaysia. Kelakuan ke atas sistem rangkaian keretapi Malaysia telah



dibentang dan dibincangkan di bawah beban static dan dinamik. Di samping itu,

perubahan bentuk ke atas sistem sokongan landasan keretapi juga dibincangkan.

Kajian ini telah membuktikan bahawa pemodelan suatu lapisan dapat
mempersembahkan kelakuan sebenar di antara dua jenis bahan pembinaan yang

berlainan.
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