


The track structure

Track installation conditions..

Track resistance

Track calculation



The rails...



Rail calculation
Wear behaviour of wheel and rail steel.

Rail defects..



Rail fastenings

The CEN standard on rail fastenings.



The sleepers...



Ballast and ballast bed....



The track formation..



Properties of soils...



The ballasted track...



Critical vibration speed and dynamic settlement behaviour
The bearing capacity of the ballast bed

The slab track....



The slab track in tunnels
The slab track on earth structures
Comparison between ballasted track /slab track.

Comparison of overall heights of various designs of slab track
Technical and economic comparison of the slab track designs.

Interaction between wheel and rail

Dynamics of vehicle movement



The contact between wheel and rail.

The influence of the rail / wheel contact geometry,
Vehicle defects

Rail vehicle noise..

The switches

The tasks of switches, crossings and diamond crossings with slips
The main types of switches, crossings and diamond crossings
with slips



Designation of switches.
Elements of switches

The vibration-damped switch with divided long sleepers...
Geometric and structural characteristics of switches

Schematic representation of switches..
Settlement behaviour of switches
Maintenance of switches :

Overlaps of rails

Overhead line system

Types of traction current
Direct current systems (DC)
Alternating current systems (AC)
Catenary
Air distances



Various designs of overhead lines
Structure of longitudinal catenary
Return of traction current
Admissible contact voltage
Interaction between current collectors and overhead line...

Fundamentals on guiding and signalling in railway operation..
Block sections
Track circuits

Axle counters
Intermittent automatic train control,

The European rail traffic management system ERTMS..
Automatic train stop
Hot box detection

Track maintenance

Typical maintenance cycles
Standard values for maintenance and danger limits.

The choice of the optimum duration of track possessions.
Correction of track geometry



Application of the combined EMSAT- GPS system
The combination of the EMSAT with a Ballast Profile Measurement System..
The RAMS system
Automatic guiding computer WINALC for tamping machines
Functions of the WINALC



Correction of rail defects..



Ballast bed treatment



Subsoil improvement

Laying and relaying of the track gr id.

Laying and transportation of switches.

Maintenance of overhead lines...



Life cycle costs of railways.

l//C-study comparing the LCC of railways

Factors forcing up costs
Cost saving potentials...
Differential LCC

Track maintenance costs
The effect of mechanisation on the economic efficiency
of permanent-way maintenance
Track access charges


