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DCC Model: Discretization, Categorization and Characterization Model for the
Comprehensive Description of Railway Infrastructure Components and their

Interactions

Abstract
Although there is abundant knowledge regarding the railway

track system, an accessible and efficient knowledge integrating
tool is lacking. This master’s thesis aims at developing a model
that discretizes, categorizes and characterizes the track system
(DCC model), defining the underlying interdependencies be-
tween the track components, and creating an accessible appli-
cation that implements this model. The parameters defining the
compatibility among the track components are derived through
two approaches; through the formulas from the available litera-
ture or through the recommendations of standards and norms
based on the previous work of Mrs. Sozan Khalid. Moreover,
the model is constructed based on unified modeling language
(UML) and can be further expanded. Finally, the user applica-
tion provides a straightforward tool to design or analyze a pro-
posed track structure and approximate its expected initial costs,
and can later on be adapted to determine the track quality for
example, and thus, demonstrating one possible advantage of
using the DCC model. The DCC model can serve as a
knowledge integrating tool within the railway field and could be
easily modified to cater for the particularities of other types of
track structures.

Deconstruction of the Ballasted Track Structure

i Sleeper Screw
¥

E a % g Tension Clamp
=Y N g
1 iliL  —Rall
1 R Angled Guide Plate
= =~ RailPad— ¢ =< ¢
steel Reinforcement ‘ il e —— Dowel
‘o
SR Y <« Sleeper
____________________________ 5
. 4——/" Sleeper Pad
—< ; ]‘/' A 1.[ .\7
1940 i AN . Ballast
>“!\ \/Y ) \,»I \Iz\ [ G\ A 'A_TC
o % N Ao _ R \7‘\,: /\,\('
s {4 PP, <1 3 ;
(A ] AT (4 , | % 7 ) 9¢;

Sub-ballast

<

o

Master Thesis from Mohamad Shaer

Prof. Dr.-Ing. Ullrich Martin

Prof. Dr.-ing. Markus Friedrich

Supervisors: M. Sc. David Camacho Alcocer
Dr.-Ing. Sebastian Rapp

Examiners:

Institut fur Eisenbahn-
und Verkehrswesen

Mohamad Shaer

DCC Model
class DCC-model J
| Model Use case/Objective Uss Casa
: Track Component/Subcomponent | Anabls | | Desigy l
._l‘ Categor y/Type of a track component 1\ T
Structural Investment Optimal Track
Integrity Costs Performance

|
ausex

Track Components - Discretization

Rail Fastening System

Sleeper System Ballast

oo

Rail P ad|

G

Base | Sleeper HSIuparpadl
Plate

t| | Geogrid
[y [
ClassType - Qategorization
RailTypel . ______J Rail Pad __)““‘"“(_PIB““ - Sleep |Ballast | | Earth Under- | [Formation | |Antifrost| | Geogrid | [Geotextile
oo Type Type ate Ty pe i Pad Type | [Formation | | ballast | [Protective | [ Laye Type Typ
A C= =l oo v | TP, Type | |MatType| |LayerType| | Typ : =
H Sleeper =5 ad) S5 =2 | - Subsoll
- T - TUPEQO o SITTITTTITTTTTTTEL Type

Visualization of the DCC Model
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MATLAB Implementation of the DCC Model
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Track Characteristic Free Track Maximum Axle Load (kN) 250
Track Gauge (mm) 1435 Maximum Speed (km/hr) 160 Subsoil Frost Class
Calculate Cost (€/m). 422
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Subsoil Type Non-cohesive Soil (stiff)

F1 {Not frost-sensitive)
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