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What is Rail Stress Management (RSM)?

Rail Stress Management is the active management of rail thermal forces to 

prevent buckling in high temperatures or rail break in low temperatures.

One of the foundations of managing the risk is by maintaining the 

Stress Free Temperature (SFT) of the rail.

Stress Free Temperature (SFT) = Neutral Rail Temperature (NRT)
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Buckle vs Break

Buckle Break
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Buckle vs Break

Buckle
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What is SFT: Thermal Expansions

As temperatures increase, most materials expand in 

volume - thermal expansion.
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What is SFT:

Bolted Track
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What is SFT:

Bolted Track CWR Track

Compressive stress

Tensile stress

Compressive stress buckles track

Tensile stress breaks track

Zero stress



What is Stress Free Temperature (SFT)

Rail Stress

Rail Temperature

Compression Tension
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CWR Track

Zero stress
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Coefficient of Thermal Expansion

SFT
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What is Stress Free Temperature (SFT)

Rail Stress
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Compression Tension

Stress Free Temperature (SFT) 

is the temperature at which the 

rail is at zero axial thermal 

loading. 

That is; not in tension and not in 

compression.

SFT = Neutral Temperature

Rail Stress

SFT

Rail Temperature
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Rail Stress

Rail Temperature
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Max. expected rail temperature

Min. expected rail temperature

Compression Tension

Target SFT is set by the Track Owner

 

Target SFT

Target SFT



Well Maintained SFT

Rail Stress

Rail Temperature

Compression Tension
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SFT Below Target

Rail Stress

Rail Temperature

Compression Tension
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MIN. expected rail temperature

Actual SFT

Buckle Risk!
Solution: Increase SFT back to target by 

adding tension to rail (removing steel)



SFT Above Target

Rail Stress

Rail Temperature

Compression Tension
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MIN. expected rail temperature

Actual SFT

Target SFT

Rail Break Risk!
Solution: Decrease SFT back to target by 

releasing tension to rail (adding closure rail)



Destress / Stressing Operation

Aluminothermic Welding

Track Tools

Clipping Machines

VERSE SFT Tester Vortok Stressing Rollers

Non-destructive Testing



VERSE
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Product Description Overview - VERSE 

• VERSE – Vertical Rail 

Stiffness Equipment

• Non-destructive method of 

measuring Stress Free 

Temperature (SFT) of 

Continuously Welded Rail 

(CWR)

• Recognised standard for 

reducing risk of track 

buckles and rail breaks
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How is VERSE Used?

• As a routine Survey Tool

• As a spot check

• As a quality control tool

• To check mechanised maintenance impact

• As a research tool
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Theory – Overview

• Rail is raised to bridge across two support points

• Rail is deflected in the centre of the beam and Force and Displacement is 

measured

• Force vs Displacement result is a function of the Rail Tension which is in turn a 

function of the SFT

• F(y) → Rail Tension → SFT
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SFT → F(y)

 Inputs:    Force and Displacement Data

      Rail Temperature

      Rail Section Stiffness   - Rail Section Type

            - Rail Wear

            - Elastic Modulus (constant)

      Beam Geometry  - Inner Spans

            - Outer Spans

      Curve Versine (before and after unclipping)

 Outputs:   SFT of the Rail   

Theory – Overview



22 Rail Stress

Rail Temperature

Data Point

Compression Tension

Measured SFT

Rail Temperature
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Theory – Overview
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Handheld Computer
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Equipment Overview – PC Software
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Equipment Overview – PC Software



VSR
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Product Description Overview - VSR
• VSR – Vortok Stressing 

Roller

• Roller to support 

Stressing/Destressing 

operations

• Lifts the rail onto a roller 

bearing to provide low 

friction contact to rail

• Utilises Rail Fastening 

Shoulder as load reaction 

point
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How It Works
Over Centre

Lowered Raised
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How It Works
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How It Works – Reason for using VSR

Rail Tension

Distance from pull point
SFT

Distance from pull point

L
o

a
d

 L
o

s
s

Max.

Min.

SFT Target



31

How It Works – Reason for using VSR

Rail Tension

Distance from pull point
SFT

Distance from pull point
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SFT Target
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Application – VSR Spacing 

 

VSR

 VSR packed into plastic storage tubs which are used to manage 

parts onsite

 VSR Spanners

VSR Spacing Guide

 Note that some rail authorities have their own guidance.



Our Experience
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Our Experience - VSR

• 225,000+ VSR units sold globally. 

• Countries VSR used:

– UK

– France

– Denmark

– Norway

– Sweden

– Brazil

– Australia

– South Africa

– USA
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• 280+ VERSE units sold globally

• Approved in the UK (NR (PA05/00901))

• In Use in these countries
– UK

– France

– Germany

– Ireland

– Italy

– Sweden

– Norway

– Finland

– Bosnia

– China

– Australia

– Canada

– USA

– Mexico

– Singapore

– New Zealand

Our Experience - VERSE
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Product Value - VERSE

Reduced equipment demands Accurate SFT Results

Track Contractor Rail NetworkBoth

Maintenance can be targeted to 

higher risk areas. Destress 

operations avoided

Non-destructive test – removing 

the need to weld the track following 

SFT inspection

Quick and simple 

measurement method

Reduced time on track

Fully traceable and digital 

measurement record

Proven equipment used worldwide Reduced cost and minimises 

the introduction or welds to the 

rail

Reliability and safety increase 

for rail network through more 

active management of rail 

stress
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Product Value - VSR

Safe method of lifting rail

Reduced tensor loading

VSR replace rail jacks and 

under-rollers

Improved Stress-Free 

Temperature quality/distribution

Track Contractor Rail NetworkBoth

Reliability and safety increase 

for rail network through:

Even SFT distribution

Fewer welds

Lower residual tension applied 

to welds

Longer stressing lengths offer efficiency 

gains and fewer welds required

Minimised friction between 

ties and rail

Reduced time on track



Contact Us!

usa_quotes_pus@pandrol.com

More Information
Following Webinar
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Thank You!
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