
Railway Track 
Components: An 
Overview
This presentation covers key components of railway tracks. Understanding 

each part is essential for safe, efficient train operation and maintenance.
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Rails: The Foundation

Steel Rails

Follow ASCE standards for 

grade and weight, like 115RE 

and 136RE.

Function

Provide a smooth, level 

running surface for train 

wheels.

Dimensions

Typically 39 ft or 78 ft 

lengths ensure efficient 

track laying.

Fastening

Continuously welded rail 

(CWR) minimizes joints and 

maintenance.
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Sleepers (Ties): Support and Stability

Materials

Wood, concrete, and steel are commonly used sleepers.

Spacing

Set 19-24 inches apart to maintain proper rail gauge.

Main Function

Keep rails correctly spaced and distribute load to ballast.

Concrete Sleepers

Last 50+ years, offering high durability and stability.
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Ballast: The Load 
Distributor

Material

Made of crushed rock, granite, or slag for strength.

Depth

Typically 12-18 inches beneath the sleepers for support.

Functions

Distributes loads, provides drainage, and prevents vegetation growth.

Gradation

Specific size gradations ensure proper compaction and drainage.
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Fastenings: Connecting Rails to 
Sleepers

Types

• Spikes

• Bolt assemblies

• Elastic fasteners (e.g., Pandrol clips)

Function

Firmly hold rails to sleepers, preventing lateral movement.

Elastic fasteners reduce maintenance by providing steady 

clamping force.
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Subgrade: The 
Earthwork

1 Composition

Compacted soil or engineered fill forms the base layer.

2 Function

Supports entire track structure ensuring stability.

3 Compaction

95% Proctor density commonly required for strength.

4 Drainage

Proper drainage avoids weakening and subgrade failure.
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Turnouts (Switches): Guiding 
Trains

Key Parts

• Points

• Stock rails

• Frog

• Guard rails

Main Function

Divert trains safely from one track to another.

Frog Angle

Controls the diverging train speed, e.g., #10 frog for moderate speed.

Switch Machines

Automated or manual operation controls the turnout position.
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Crossings: Intersecting Tracks

Types

At-grade and grade-

separated crossings for 

various scenarios.

Function

Allow safe crossing of trains 

over tracks or roads.

Diamond 
Crossings

Facilitate track intersections 

at acute angles.

Safety 
Measures

Signal systems and gates 

prevent accidents at 

crossings.
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Signaling Systems: 
Ensuring Safe Operation

Components

Signals, track circuits, and control systems coordinate train movement.

Functions

Prevent collisions and regulate train traffic.

Signal Types

• Block signals

• Interlocking signals

• Cab signals

Track Circuits

Detect train presence and communicate status to signals.
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Conclusion: 
Integrated System

Crucial Components

Each part ensures safety and efficient railway operation.

Maintenance

Regular upkeep extends track lifespan and performance.

Innovation

Ongoing technology improvements drive railway 

advancement.
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