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Section 1

Introduction:

What is the CVLR Programme? .
Section 2

Track Specification and
Installation method:

The scope of this section is to provide a
high-level overview of the CVLR Track
configuration and the main installation
phases which are necessary to install the
CVLR track system in a typical urban
highway environment

Section 3

Pilot Installation and Testing:

Overview of the performance verification
testing and pilot installations delivered to
date






Coventry Very Light Rail [VLR]: The Vision An

Vision for a full-city clover-
leaf style network serving
the entire city of Coventry

Coventry had a Tram
network of 22km
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Light rail systems: Why so costly?




[ Diagnosis of the issue
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65% — 80% of typical complex urban-
environment light-rail projects CAPEX
directly related to the track build

Trackform structure
supply & installation
direct costs

= £3 - 4 million / km
double track
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CVLR Programme: A genuine government, academic and industrial collaboration
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[ CVLR track: The journey so far
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Section 2
Track Specification and Installation method:

The scope of this section is to provide a high-
level overview of the CVLR Track configuration

and the main installation phases which are
necessary to install the CVLR track system in a
typical urban highway environment




 CVLR Track System: the strategic Dig-Depth Advantage S o

Coventry City Council

Traditional Track System CVLR Track System
DIG DEPTH from Top of Rail DIG DEPTH from Top of Rail
= 600 —900mm =~ 300mm
Rail and Rail and
Sleeper and prpesit
o | ocins
(B:;Bd Layer

Unbound
sub-base

Gas, etc. > 750 mm

Subgrade




- CVLR track system: an integrated product development

Designed for

Cost

£

Designed for
Installation

;lm
Maintenance

I|I- 105mm SLAB

Designed for

CVLR Slab’s high flexural strength extended fatigue-
loading lifetime requirements can be achieved Ultra-
high-performance fibre-reinforced concrete (UHPFRC)




CVLR Track system P
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One singular CVLR Track slab can be utilized for any route alignment, which is especially advantageous in urban environments
where significant portions of curvature and surface utility access chambers are typically encountered.




CVLR track — Installation Methodology

Milling to a controlled surface profile as
per design spec; nominal at -300 mm




CVLR track — Installation Methodology
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Slab positioning and setting-out




CVLR track — Installation Methodology

Rail Installation




CVLR track — Installation Methodology AW s
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Bedding of CVLR slabs




CVLR track — Installation Methodology

wasse? @, ZERO

QI%




CVLR track — Installation Methodology

Rail-to-pavement interface and building
up of the pavement system




Section 3
Pilot installations and testing

“Proving out of the system”



CVLR track — system development methodology AW 0

“Coventry City Council

nment
directly related

Systems Commissioned
engineering system
management operations &
plan maintenance

Trackform structure
supply & installation
direct costs

- Eﬁd;:;\eillti'oar;{( - A Concept of System
4 operations System validation plan validation

System
verification 1

System-level
= requirements

System verification plan

Sub-system
requirements
(High-level
design)

Sub-system
verification plan

Sub-system
verification

£
&

&

-

Component
verification
procedure

Component
detailed
design

Component
verification

Traceability

Implementation




{ 3 test installations prior to live-environment pilot installation

CVLR vehicle loading test site




\ CVLR track slab: iterative design evolution of all key sub-systems
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Structural Performance
requirements

Site-installation
Requirements

Cost

Optimisation

Track Maintenance
Requirements

L

Manufacturing
Process

(COTS):
vendor-owned, market-

Commercial- Off-The-Shelf
ready specification




‘ CVLR Track: Proving long-term performance; 3+ Years of SHM data Ad ‘

[ Sample strain and temperature data from 2 sensors embedded in UHPC slabs }
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CVLR: Enabling a strategic step-change reduction in light rail project delivery timelines

City-centre live-environment delivery trial

10 weeks from occupying the highway to tram running on tracks
< ey = & Ny
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City-centre live-environment | R 23th May 2025
delivery trial 7 -
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\ CVLR - Utility access strategy

///r

Coventry City Council

26‘

i

"z I
oState-of-the-art

surveying and
recording of existing
utility location

eDetailed assessment
of existing utilities —
risk-based decision
making on which
utilities to relocate

eAccurate as-built
survey database

/
eMan-hole slab with

access chambers

e|nstallation of
provisional ducting
where high-degree
of certainty on
future requirement
exists

eSpecialist access
provision slab

New Service
introduction

e|mpact Moling
ePipe Ramming

ePit-launched Mini
Horizontal
directional drilling

)

/
eKey-hole access via

coring of pavement
and slab

e\Water-jet cutting
and vacuum
excavation

eside excavation and
access to buried
utility [high-integrity
slab system allows
for undermining

digging]

\

/
eQuick rail-cutting

and slab removal
possible as a last
resort option
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\ Design: Digital Construction Platform — ensuring accurate “as-builts” A ni \
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New-Service Introduction / Maintenance Access to existing




New-Service Introduction / Maintenance Access to existing
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New-Service Introduction / Maintenance Access to existing

Under-slab tunnel vacuum excavation
1m x 1Tm deep trench all the way under the slab.
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In emergency scenarios, access to any buried utilities under the track fﬁi
can be granted very quickly. Trial successfully delivered in < 1hr 5
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Rail Replacement Demonstrator

g:%id only to reduce CAPEX, but to minimise whole-life cost.




Final Pilot installation

CVLR + Track
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CVLR Track: Only for CVLR Vehicle?

EUROCODES

Background and Applications

EN 1991-2 « Traffic Loads on Bridges »
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0.24 MPa

0.95 MPa Assuming all load from 2 x 100kN axles on 1 x slab




TfWM — Trial for Loadings from Typical Tram P \
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Ch 77.685

[ Approx. 60 m of CVLR+ Track installed in TFTWM Wednesbury Depot ]
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Thank you !

Contact:

Dr Christopher Micallef _

CEng | MIMechE | APM PPQ. | AFHEA | EngD (Int.) | MSc | B.Eng
CVLR Track Programmes Lead

christopher.micallef@coventry.gov.uk
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