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Progress Rail UK history

South Queensferry & Sheffield facilities
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Progress Rail UK sites

4 key sites

W ‘/"‘ Austenitic cast manganese crossings
J') o High security bollards
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‘\"}';' ./{/Soulh Queensferry

oy " \ Flash-butt welded crossings
2= \1\ Lo Machined crossings
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Switch & rail work
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“X - Sheffield
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. 7 ._/,-j‘feston Fabricated crossings
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> i - Cast iron products foundry
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Completed layouts for .

installation Progress Rail

Modular train loading A Caterpillar Company
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Tramwork T ke ) . on WE BUILD A BETTER, MORE SUSTAINABLE WORLD
: A=)
(UK & International) :

Blackpool
Docklands Light Rail

Clients KL Star

Sheffield Supertram
A global product Minneapolis

PATH (Pennsylvania) o s ol 5 London
B Underground
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Heavy haul

Network
Rail

Hong Kong
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The railways

A multi-faceted network

&= Progress Rail
A Caterpillar Company
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What is a crossing?

A crossing:

* routinely catches 421 tonnes

« travelling up to 140mph

« & guides it the right way...

|

...FIRST TIME, EVERY TIME! ngress Rail

A Caterpillar Company
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Progress Rail UK supplied products

Specials and mainline crossings up to 12.5m long

Progress Rail
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Crossing manufacture
South Queensferry facility L
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Pattern making

In-house pattern manufacture (6-axis) capability

3D Modelling

Programming

Pattern
Manufacture

Progress Rail

A Caterpillar Company
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Moulding

Boxless moulds

Progress Rail

A Caterpillar Company
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Steel making

2 electric arc furnaces

Progress Rail
A Caterpillar Company
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Post-cast — knock off

Riser removal

Progress Rail
A Caterpillar Company
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Post-cast — heat treatment
Heated to 1050°C

Progress Rail
A Caterpillar Company
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Non-destructive testing

In accordance with EN 15689 minimum

Progress Rail
A Caterpillar Company
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Machining and fettling

Cast AMS work hardens during machining

Progress Rail

A Caterpillar Company
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MORE SUSTAINABLE WORLD

WE BUILD A BETTER,

ing

flash butt weldi

Two welders in the Sheffield facility

Assembly -
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Research and technology

3 primary components:

Rolling
Stock

Track

Support
Conditions

Progress Rail
A Caterpillar Company
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Research and technology

= oling stock (1o, 2.axle bod CATERPILLAR’
Academic and industrial links olling stock (i.e. 2-axle bogie)
TR/ ‘CK to the future
* 3 inter-relationships: Q<
J Degradation with use University of UKR R M
I:)Rollmg stock HUDDERSFIELD I:)Rolling stock
l”‘ I Wheelfrail interaction o
UNIVERSITY OF LEEDS ! HERIOT \ & of
. . /| o \ e Sheffield.
Track & support interaction e WAT'T

Track (crossings)

=

Support conditions

s 7 ST T T T T T T T

D syt ton Progress Rail

A Caterpillar Company
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Research and technology

Digital tools & innovation

Wheel/rail
interaction
Finite
3D
. element
scanning analysis
Technology
Explosive Desktop
depth casting
hardening simulations
5-Axis
machining
Progress Rail
A Caterpillar Company
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Research and technology A ni.

Digital tools & innovation

oY

Technology

O

A Caterpillar Company
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Rai! inclination Cast crOSSing Decarburisation

Cant deficency Failure mechanisms Lateral forces Product quality
'/ Casting simulations data Material Rail profiles
Exte rn a I fa cto rs [Component weldability  In-service data |.e. Manufacturing capabllity Stress
'E;o-.-IiEL;;{iE.’;,;EE" track recording Manufacturing historical  Support conditions
. analysis ie, FEA In-service failure data data Tolerances
Cast CrOSSIng frame Work Crossing type inspection frequency & Manufacturing limitations Topping
Deflections technique Material (& condition)] Wheel/rail interaction
Dip angles Installation method Metallurgy profiles
|Ease of manufacture &) Integrity Methods X-Ray requirements
maintenance | Joint types Product experience Vertical forces
EDH Noaoradatinn Weld repair
Ballast reinforcement techniques
A Carnponent condition Missing compoaents ie. clips Track canditions
Drainage Cansequences Repairability Track geametry
Fail-safe fallure mechanisms Restoratio 2 & repair methods Track geometry
Crossing geometry  Inspection frequency seventy realignment
Fatigue §fe Lack of maintenance Tamping

Stone blowing

Grinding Loss of support Ty 2 (ESLOration

Track curyature

Knowledge of: care; materials, Wet spots

W ho
praduct & specifications NV
Layout geometry

Ballast or slab track

Annual MGT Baltast stiffnes
: g . ghee by Ballast to slab track
No. of bogies Bes ) pad
1) r transition
¥ | ckn
No. of axles logie typt bgrade stifines
[ 2 patel ) Clip types
- I5F ar
Max. bog wh Throus L "
ax. bogie weghts b 1 t B
edicated/mixed-mod A . replacement
Route speed o . Track stiffnes
Fa fTeai
Vehicle type
Pad matarial 4 Subgrade
Route tonnage G Whes! materia
itaxonnd - < e e cubgrade stiffness
Traffic frequency PEER Unsprung ma

Support condition
monitoring

Rolling Stock Whegl Rail Support Conditions

worecies 2 Progress Rail

& Component replacement  Layout type/location Ease of assembly; installation & inspection .
Govglng - rack sfignment Tracktension  Ste conditians - A Caterpillar Company
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External factors
Voiding

 Voiding scenarios
* Remove 5mm EVA pad
 Select supports

 Base design:
 ‘as designed’ support
conditions

* No voiding present

Progress Rail
A Caterpillar Company
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o W1 w2} — —
m— S e —— —— W,_jtm.n;__
External factors .o =
= — ,7t — Ep—— : :W"‘f
Voiding Vi V2
1:21 crossing - standard design: loading at W2 (near SGs 3-6)
400.0
350.0
300.0
A -
250.0 /\ No voiding
& 200.0 sl \ 1
s " ‘\ =@=Uniform conditions
2 / 1 bearer voided —> -+ Wingvoid
£ 150.0 / \
A : // \ —~—~Wing & nose void
100.0 : T
2 bearers voided H E R I OT
S WATT
I UNIVERSITY
0.0 2
SG1 SG2 SG3 SG4 SGS5 SG6 SG7 2 5 g c SGlB SGM SGlS SG16 -
, Vee side = Progress Ralil
Strain gauges
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f OGS SNASSK EOSE: UASSRSRLY SN AR Q B sgnn EEEHEE
External factors

Passengers thanked as full train service resumes on Midland

Stressing: multiple manufacturers affected

Main Line sTaNDARD
edinburghlive a ) e Southern delays set to last all day
NOWSETERSGNUP  FUNGMLNOTKES  PUBUCNOTKES  JoBs | after broken rail sparks travel

Edinburgh train passengers misery

warned 'don't travel today' after
major railway fault

Passengers are being strongly advised 'not to travel' today' following a broken

W9 _ €angy

k . ' -

rall on a major line that has impacted London - Edinburgh train services.

=S ISEZ N

L Colton junction &

DAMAGE: THE BROKEN RAIL NEAR EAST CROYDON STATION

HATTY COLLIER
S DECEMBER 2016 B COMMENTS

Progress Rail
A Caterpillar Company

21 A track has broken on the major line (Image. LNER)
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POz I— D D Overhang - Vee
External factors POTY w1 w2 POT3 POTA POTS s-;m.
e e T e
= W e DT B T | 95MPa (NRIL2/TRK/012)
. ] se1 [T] scxssdigesseoaz | se1d [0 seis
Stressing E VL D D 130MPa (EN 15689)
51 52 S3 sS4 S5 S6 57
Stresses of the 1:21 standard design crossing considering varying levels of track
stressing
350.0
300.0
B Experimental
250.0
__200.0 ——FEA - as exp.
a
=
5 150.0
g ~—FEA with 15T
- 100.0 track stressing
50.0 —FEA with 30T
track stressing
0.0
—FEA with 60T
-50.0 track stressing P R 'I
SG1 SG2 SG3 SG4 SG5 SG6 SG9 SG10 SG11 SG12 SG13 SG14 SG15 SG16 rogress al
Strain gauge A Caterpillar Company
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Key developments

State-of-the-art facilities

2012

A NOVEL CAST AUSTENITN MANGANESE CROSSING
DESIGN METHODOLOGY INCONPORATING FINITE

2013 2017 2020 Gl s e L o
Running
profile

adaption on
CCBs

Wannes Porssns MEng

Setmtted S e degive of Docnw of Padecpay

Techat-Wan L uiversiey
Schoud of Kaginmring e "hyvicst Scwnces

May 2w

, : | _ Progress Ralil
fa . ——\ g A Caterpillar Company
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Biodiversity

Progress Rail South Queensferry

Adult male and

| Toadlet
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Number of rescued toads per year
1000
o 258 207
© [
8600 | 185| |330
= ‘
£ 400 |
E | — 1
> j %0 =1 sl F S
200 | T e
£ [zz]
: i‘s.;— a
0 s = — fi— 4
2014 2016 2020 2022
. Year (ongoing)
Lochan Wilson
@ Male B Female
Narrow -
winged 5-<por Progress Rail
burnet moth
A Caterpillar Company




Our biodiversity report

Available on Progress Rail UK’s website

South Queensferry

Our biodiversity jou
2024

Progress Ra
A Caterpillar Compa

Habitats

Ietiaily swvwral areas of grassland were 16T as Ro-mow 1o oreats
sutatée for inventehrates and small mammals {Feld and bank vo
proved soccesstul with
wch as the grey partndge, kestred and tawny owl

eased numbers of nngket butterfios

Seversl small tests areas were s cut to create small pools with
. The smalk

& created habitats for aguats invertel

Dians, Swallows s loose manming wewre seen coBecting m

budiding from the =dge of & pool

n JOIA 5 rew dew pood was
developed 10 encourage newts,
Rooging theon awsy from the Sidy
stocked dochan Within diys & feog
had taken up residence and by the
following spreg frog spawn was
evident, but some tadpoles were
st present & satume This was
wrsped ted to be attribetabde 10 the

hck of fTood but was noted not to

WE BUILD A BETTER,

MORE SUSTAINABLE WORLD

Flora

* Over the yanoos ses
-ty & dalle

to tultad loosestnde & pade wellowheeh

xists onaite, homs foep

. They prosdde 3 welcome food source Sor b

pollimators & binds

. The net Tow  pages  demonstrates

varisty

s & Gversity of flora

orh

We alvo have the Terbey
tall mushroom growing
a multicolowred  fungy

adopting  a e dRe

shape, which i found
an dead of decaying
harthwoods

it hay been Sound on
fofed logs sdjacent to
Lochan Wikon

Insects

Within tha south bank we have Introduced
wooden Boses to rovide an sl

wine

habat.  In ooe we have the beginnings of a
black ants nest.

We Bave seperienced robin's pin (mbion, also

knoam a3 the 'Dedegaar g’ onsite, It is an
abnarmad growth on dog-rowe stams that K

Cauved by the gall wasp

The adult wasp lys egps o the bud or

developing leavas durng the and-Lummer
penod. The sggs then hatch into ssall whinte
Iarvae that secrete chemicah cauwng the
abnormal prowth

MAKINGAPOINT
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Conclusions

Over our past 130 years we have strived to improve:

e products,
* processes,

* innovation, and

S
25 years of tri-

. safety. metallic flash butt welding

“To solve our customers toughest challenges” Progress Rail
A Caterpillar Company
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Dr Hannah Persson

Senior Engineer — Crossing Development
hpersson@progressrail.com

Y
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