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PWI Presentation on Modernising Carstairs Junction l l

* Introduction

* History of previous projects ;

* Development of final layout Carsta"s .
* Access Challenges CaiSteal Tarrals
e Construction Challenges
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Modernising Carstairs Junction QY GeTTER IN THE MAKING

Introduction

Carstairs Junction
WCML
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1970’s

WCML Electrification and colour light signalling
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1970’s  1990's 2008

West Coast Route Modernisation — Carstairs Junction wasn’t upgraded
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Modernising Carstairs Junction

#

Previous Projects

1970°’s  1990’s

Carstairs track renewal project didn’t go ahead

OFFICIAL

2008 2013

b}% SCOTLAND’S RAILWAY
A BETTER IN THE MAKING

a
s
[
[
[

n n
0 0 5 0 " w ="
R L L R L l L 1
B €20 1 o D Lo 4 e v ~
B S o
EgEEERns z .
ALV —‘;IE-J:- 3 - mep——
n'm TS 0% [_“"' - / \ A a—soup
ERE R APRAL . — e o e
AL é‘l /$' -“J :
| g 2 —w"'l / L
o= TR -l:l-
#‘ - D0 DO F TSI N WM S EE T el
'?b- X e - 1 TR S+ O b e @ S .
o = | T _—
= = o -n ﬂ ‘T3 —- O N - G
/ 'ﬂ i
| rg; | 4 k R , \ o l"a#
[P | / L F # 2 5 ,._..._’;-F e ‘\‘ \J| 3
2N, & =N AR - o
= =T 3 u.n “00HITIITT e o T e
e’ AR e ML WEEETE B i ST
_ ~ -_-‘ - -
ERE
AL S On THS SCHEVE SETCH WL PEBE TO BE FITTED WiTH TPws
: - - : - i : :
1 L 1




OFFICIAL

N\ »
Modernising Carstairs Junction ‘>s/\< SEEOTI‘E‘:“DSERﬁlkmAY

1970’s  1990’s 2008 2013 2016

£350M Carstairs Remodelling Project didn’t get funding
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%
1970’s  1990's 2008 2013 2016 2018

What’s next?

* Plain lined points since 2015

* 50 mph TSR’s on Up and Down
WCML

* CRTissues

e Broken rails

* Dipin track reports

* 311/312 points - B Switches on
timber sleepers with tight
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Carstairs track renewals couldn’t wait for another
project
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New Layout Restrictions

. Strawfrank
Road Bridge

North Embankment Station, Overbridge and Road Awa]”
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Modernising Carstairs Junction A BETTER IN THE MAKING

Track option for development Constraints
«  WCML now avoiding Carstairs Station » Effective WCML linespeed decrease
* New Carstairs Chord Line from Up Loop * No EPS provision
* New Down Loop moved North * Restrictive layout at Station
e Single lead junctions * 25mph turnout means restrictive signalling controls
*  90mph linespeed on WCML * Double crossover at South not required
e 25mph —20mph turnout to Edinburgh * No facility for Caledonian Sleeper loco stabling
TO KIRKNEWTON
T H
TO CARLUKE CARSTAIRS CHORD
(1
uP YM 40
CARSTAIRS CHORD @ 0
60 % ; ® yP PLAQI@ a0\
40— a0) FROM LOCKERBIE
/@/ CQ :/@ ' \@)\ UP MAIN
DOWN PLAT
o _ -
DOWN MAIN @ @ DO MAIN

DOWN LOOP

PROPOSED SPEED DIAGRAM (MPH) OT TO SCALE
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Early Stakeholder Engagement

crosscountru7'~
Swietelsky Babcock Rail
¢
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TRANSPENNINE
avaAnl] EXPRESS

WEST COAST
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74 74 74 74 75
Development of Initial Track Option ¢ v . ¢
1 uli 1
Down Loop with 775m standage [
Double North Junction © \
New Engine Line (For Sleeper Loco) 8[~{40) “)—-
i CARSTARS CURVE
Parallel S&C at Station @ X -~ -
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Design and Delivery Teams

SIEMENS NetworkRail

o4

Signalling Collaborative Partnership
Signalling Design & Construction

NetworkRail

NRDD
Signalling Scheme
Design

One Team Approach

Rai' = 4 ARCADIS

A

Systems Alliance
Scotland

Engineering Your Journey

FfSPL POWXERLINES

AN EQUANS COMPANY

.. Overhead Line Construction
Principal Contractor

BIM, Track, OLE, Civils Design
Track & Civils Construction
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Modelling

Building Information Model

e Gathering of survey data

* Integration of design models

e Digital IDC’s between design teams
* Clash detection

* Visual modelling for stakeholders

* Construction Staging

b THE PWI NetworkRail
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Signal Sighting Model VAR S s o B ol ;i T ey r—

* Integration of Track or movements toward S
and OLE models e i KK XXX} ,

* Rendering of . _., R s 180
landscape, buildings ; y ) Z
and structures - . T D ) e

 Driver Training L '
Material

40
ASpe . 400
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Modelling

Capacity analysis and timetable modelling of new layout
* 2-3 minute journey time improvement
* Avanti might get their 4 hours London — Glasgow!

Class 390 SRTs

Class 66 + 1400t SRTs

Existing New Existing New
Layout Layout Layout Layout
Abington - Abington -
Auchengray 25.5 23.5 Auchengray 15.5 13.5
Auchengray - Auchengray -
Abington 25 23 Abington 15 13
Lanark Jn - ELEHELE
Auchengray 16 13.5 Auchengray 11 7.5
Auchengray - Auchengray -
ELE @] 13 10 Lanark Jn 9.5 7.5
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Access Strategy

The new layout was planned to be commissioned in a multi-stage strategy
* Starting in 2021

*  Weekly track stages — WCML Access Weeks 1-10

 Extended engineering access on bank holidays

*  Final commissioning May 2023

* Cost £30M over budget

Year 3 - 2021/2 Year 4 - 2022/23 Year 5 - 2023/24
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Access Strategy

The Carstairs Project was challenged to a “big bang” Commissioning

Stakeholders agreed to a 88 Day Blockade Strategy
*  Stage 1: Midcalder Lines — Day 17

*  Stage 2: WCML & Midcalder Lines — Day 52

*  Stage 3: All Lines & Station — Day 88

Edinburgh

NetworkRail

AR/ THE PWI
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Access Strategy

Final Blockade Strategy

Benefits Challenges

*  Minimised abortive works *  Enabling programme

*  De-risked weekly stage strategy *  Resource planning

*  Could be delivered to budget *  New Programme integration
«  Mid-week open to traffic after each stage *  Plant hire

. No temporary signals or routes . Engineering train paths

*  One set of Driver and Signaller training

* Allsignalling data and testing to final

THE PWI
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Construction Challenges — Access to Carstairs Junction

*  20mph single lane and tight bend through village
*  Narrow access through UB6
*  Pettinain Road Bridge closed from South

NetworkRail
T——

4




OFFICIAL

% '
Modernising Carstairs Junction %’\‘ SE?I%?T{JDTSHERﬁ:TmAY

Construction Challenges — Compounds

*  Three Compound areas were set up in 2021 for enabling works
*  Compounds 4 and 5 were added for main blockade
*  Compound 5 at Ravenstruther Yard was sign in point with site buses to transport staff to other compounds

Carstain
Avenue Agad
Cemetery

NetworkRail
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Modernising Carstairs Junction

Ahead of the final blockade, Carstairs was built on Saturday nights starting in 2020.

*  Number of Possessions a Week = 1

* Possession Time = approx. 520mins
* Isolation Time = approx. 345mins
*  Number of Earths = 120

* Average No. of personnel on Site = approx. 160

* Average number of C/C’s = 33

* Average number of COSS’s = 55

* Average No. of On Track Plant = 26 -30

everyone
home safe
every day
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Construction Challenges — Enabling

Example of weekly integration plans
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Carstairs East Jn added into project scope
S&C renewed in Week 9 2021 as part of early enabling works
First set of Mark 3 Hy-Drives installed
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Modernising Carstairs Junction

6 new REB’s delivered to site
New Siemens Westlock WTS Interlocking
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BETTER IN THE MAKING

2

New OLE layout built on top of operational railway in Saturday nights ROTR access.

Project Totals: Down Main January 2023

* 192 Piled Foundations

e 144 Existing Overhead Line Structure
Removed

* 135 New Overhead Line structures
Installed

e 17km of Existing Overhead Line Wire
Removed

e 23km of New Overhead Line Wire
Installed

* 22 New OLE Switches installed
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Construction Challenges — Blockade
After more than 2 years of enabling works, the final 88 Day Blockade started in March 2023
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Construction Challenges — Contaminated ballast

Known contaminated ballast in the
area

Additional surveys were carried out in
2022 that found higher than expected
levels

Engineering trains were originally
planned for Millerhill, but due to the
expected levels of contaminated
ballast, they had to be routed to
Kingsmoor

Blockade programme and signalling
test plans had to be re-worked

b THE PWI NetworkRail
) Rt . |
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BETTER IN THE MAKING

a

Total of 119 Engineering Trains in Blockade

Removing 55,000 tones of spoil from existing trackbed
Installed 43,600 tonnes of new ballast

Delivering new plain line and S&C panels

\ﬁ!v THE PWI NetworkRail
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750m of contact wire was stolen south of Carstairs
during Stage 1

Wider Carstairs area was under isolation
Engineering trains were routed from Down to Up
WCML

NetworkRail
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Construction Challenges — Track bed

Peat and clay were identified in the track bed investigations
But during excavatlon works it was found to be worse than expected
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This required more excavation and backfilling with granular materials il

To achieve level required for geocell layers
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Drainage was a huge challenge in construction due to the amount of
earthworks disturbed

Unknown culvert through station was damaged

2km of track drainage was installed
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The signalling cable route
was in the Down Cess.

This needed recovered for
the new Down Loop and
the new cable route on the
Up Cess
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Construction Challenges — Civils

Widening the north embankment

The track support zone needed to
be widened for the new layout
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Construction Challenges — Civils

Widening the north embankment FINAL SL0PE FACE T0 8 - 4
CAPPED WITH CLASS 1AFILL
CLASS 1A FILL
The new track bed needed R R % CLASS 6T FiLL
. . 2 280 201, 895
supported with piles 214 ; 01 g '? mth
H Y " L Rx
Down cess — 103 x 912mm piles SAIEER
. z N
. ’ .
Up cess — 62 x 912mm piles PROPOSED WALKWAY ALONG REA OF _
WALKWAY FORMED USING WELL 8 ~  FALL1:50 TRACKBUIFORT N8
COMPACTED CLASS 1A GRANULAR p<}
MATERIAL COMPACTED IN 150 MAX 1| N |
LAYERS | 1060 ~ i O SUIT B
EXISTING FENCE EY 2o - EXISTING
TO REMAIN Ty o Y SLOPE GRADIENT
T BENCHING REQUIRED BETWEEN NEW
! ) FILL AND EXISTING EMBANKMENT.
' B, BENGHING TO BE IN ACCORDANCE
s WITH NRICIV/SDR231
CONTIGUOUS CHS PILED WALL o
762mm @ CHS PILES 35mm
INTERNAL THICKNESS WITH ; TENSAR RES40 GEOGRID WITH TENSAR TN 504b
150mm EDGE TO EDGE GEOTEXTILE IS REQUIRED BETWEEN CLASS 6T
SPACING FILL AND RETAINING WALL. GEOGRID TO BE
. PLACED ON OUTER SIDE OF GEOTEXTILE AND
WRAPPED AROUND CLASS 6T FILL IN NO MORE
THAN 1.0m THICK LAYERS. J-PEGS TO BE
INSTALLED TO HOLD DOWN THE WRAPPED
SECTIONS, SPACING TO BE AS PER
MANUFACTURERS SPECIFICATION
PILING SCHEDULE
UPLINE/ | CHAINAGE  [NUMBER OF PILES | PILE SPACING PILE INTERNAL  |PILE HEAD LEVEL | TOTAL PILE [MAXIMUM PERMANENT
DETALL | BOWNLINE|FROM  TO REQUIRED C%ENTEEE(;%)' ) PILE TYPE THICKNESS (mm) (m AOD) LENGTH (m) | RETAINED HEIGHT (m)
1 |UPLINE _|117096| 117120 27 912 762mm DIA. CHS 35 199.748 14 20
2 |UPLINE _ [117120| 117147 30 912 762mm DIA. CHS 35 200.027 14 2.0
3 |UPLINE _ |117162| 117167 5 912 762mm DIA. CHS 35 200.322 165 23
4 | DOWNLINE|119475] 119495 20 912 762mm DIA. CHS 35 201.607 16 3.0
, 5 | DOWNLINE| 119495 119516 24 912 762mm DIA. CHS 35 201.800 16 3.0
Y THE PWI 6 | DOWNLINE|119516] 119520 4 912 762mm DIA. CHS 35 201.319 16 3.0
|t ¥ Vel 7 | DOWNLINE|119520| 119532 12 912 762mm DIA. CHS 35 200.887 16 3.0
WFRAGTRLCTURE SN NEERNG 8 | DOWNLINE| 119532 119550 20 912 762mm DIA. CHS 35 200.683 16 3.0
9 | DOWNLINE|119563] 119585 23 912 762mm DIA. CHS 35 200.028 14 2.0

X

% SCOTLAND’S RAILWAY

BETTER IN THE MAKING

NetworkRail

Ve



OFFICIAL

% :
Modernising Carstairs Junction »;/\<‘ SCBEOI&?T{«DTSHERﬁI:TmAY

Construction Challenges — Civils

Widening the north embankment

Up Cess Down Cess
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Construction Challenges — Signal Gantries

Two signal gantries were required for cable routing and for new signals
* Gantry GMC401 — 34m wide
* Crosses 6 tracks
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Construction Challenges — Signal Gantries

Late design meant Signal Gantry piles were installed late in the final blockade
Blockade Stage 2 opening of Down Sidings was delayed to Stage 3
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Gantry booms assembled on site
New hall road for crane needed constructed
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Planned UTX to feed
Up/Down WCML through
Chord/Platform lines
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But couldn’t be installed
due to track staging
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TASS
Eurobalise

Vortok AWS

LOD(T)

Lockouts
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Siemens
Westrace Trackside System
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Project Totals:

* 90km of recovered signalling cables
e 76km of new signalling cables

e 37 recovered signal structures

* 42 new signals

* 75 lineside cabinets recovered

* 78 new lineside cabinets

e 14 new DNO installations
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New PSP to power Carstairs for dual end fed 650V Class Il Feeders

Conventional crane could not get to PSP location
Modular crane was used which was delivered in parts
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Construction Challenges — E&P
E&P Lineside Feeders
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At the end of Stage 1 the WCML — Midcalder Lines was open to traffic

Our agreed solution to manage the out of correspondence indications with West of Scotland Signalling Centre
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Construction Challenges — Stages open to traffic

In Stages 2 and 3, routes were open to traffic midweek
Vortok fencing installed along the open lines
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Construction Challenges — Station Platform

Carstairs Station is 300m long
South end of Carstairs Station needed tapered for new 311 points track alignment
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Construction Challenges — Station Platform

Re-coping to the new track geometry
Platform ramps removed
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Construction Challenges — Station Platform

Maintained operation platform lengths
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First Scotrail service at Carstairs Station after 88 days
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Project Totals:

e 28 new S&C

 10km of plain line

* 30.5km of geotextiles

* Including 11.5km of Geocell
11,800 new sleepers

* 123 new IRJ’s

e 753 welds

* 119 Engineering Trains
43,600 tonnes of new ballast
12,500 tonnes of sand & Type 1
51 Tamping Shifts
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Thanks for listening!
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