Case study

Case Study 1: 7= Multi-Corridor Framework for Trackless Trams in Greater London

Building on the Thamesmead—Belvedere concept, here is a broader framework that repurposes
discarded rail alignments across London into dedicated trackless tram corridors, each designed to
unlock transit-oriented development (TOD), improve accessibility, and support low-carbon mobility.

% Proposed Corridors Overview

Estimated Population Served by Proposed Tram Corridors

South London Loop

North London Orbital

s

'-E East London Greenway Tramway

8

Croydon-Sutton Tram Extension
West London Link
0 100000 200000 300000 400000 500000 600000
Population within 800m
Estimated
Corridor Name Boroughs Covered . TOD Potential
Population Served
Lambeth
’ High — Peckham & Deptford
South London Loop [Southwark, 650,000 8 : P
. regeneration zones
Lewisham
North London Brent, Barnet, 500,000 Moderate — Neasden industrial land,
Orbital Camden ’ Cricklewood intensification
East London Newham, Tower 400,000 High — Stratford brownfields,
Greenway Tramway [Hamlets ’ Beckton riverside
Croydon-Sutton Moderate — Wallington town centre,
4 . Croydon, Sutton 350,000 . g.
Extension suburban densification
High — Southall Opportunity Area,
West London Link  |Hounslow, Ealing  [450,000 8 PP Y
Brentford waterfront




Each corridor leverages existing disused rail paths, industrial access roads, or underutilized
greenways to minimize disruption and maximize reuse.

1| Population Served Visualization

This chart highlights the relative reach of each corridor, helping prioritize investment based on
density and equity.

iy TOD Scenario Matrix

Corridor Anchor TOD Zones Development Focus

South London Loop Peckham, Deptford Mixed-use regeneration, cultural hubs
North London Orbital Cricklewood, Neasden [Light industrial retrofit, co-living spaces
East London Greenway Tramway |Stratford, Beckton High-rise housing, green tech campuses
Croydon—Sutton Extension \Wallington, Beddington [Town centre revitalization, mobility hubs
\West London Link Southall, Brentford \Waterfront housing, creative industries

“, Modular Infrastructure Strategy
e Corridor Spine: Reinforced concrete lanes with embedded guidance markers.
e Station Modules: Prefab platforms with solar canopies, real-time info, and level boarding.
e Green Buffers: Bioswales, tree-lined medians, and permeable surfaces for climate resilience.

e Smart Integration: |oT sensors for traffic coordination, energy monitoring, and fleet
optimization.

B New Infrastructure vs. Existing Reuse in Trackless Tram Corridors

In Greater London’s proposed multi-corridor framework for trackless trams, the percentage of new
infrastructure varies by corridor and implementation strategy. Here is a general breakdown based on
current studies and international benchmarks:

;| Estimated Infrastructure Composition

Component Tvoe Estimated % of Total Notes
P P Corridor Length

Disused or underutilized corridors (e.g.

Reused Rail Alighments 40—-60%
& ° Thamesmead)

Existing roads with upgraded surface and

Shared Road Sections 20-30% .
markings

Purpose-built lanes, especially in TOD

New Dedicated Tramways [20-40%
anchor zones

New 10-15% Required for connectivity, signal priority,
unctions/Intersections ’ and safety




These figures are indicative and vary based on local conditions, land availability, and stakeholder
priorities.

©4 Impact Analysis: Shared Roads vs. New Junctions
i Shared Road Sections
e Pros:
o Lower upfront cost
o Faster deployment

o Minimal land acquisition

o Vulnerable to traffic congestion
o Reduced reliability and speed
o Higher maintenance due to rutting and wear
Mitigation Strategies:
e Use of smart traffic signal pre-emption
e Reinforced surface materials (e.g. fibre-reinforced concrete)
e Dynamic lane allocation during peak hours
@B New Junctions & Intersections
e Pros:
o Enables grade separation or signal priority
o Improves safety and accessibility

o Supports TOD integration and multimodal hubs

o Higher capital cost
o Potential disruption during construction
o Requires utility mapping and relocation
Design Solutions:
e Modular junction kits with embedded guidance
e Integrated pedestrian and cycling crossings

e Adaptive traffic control systems with loT sensors

Corridor-by-Corridor Infrastructure Breakdown: Greater London Trackless Tram Framework



Here is a structured estimate of how each proposed corridor balances reused infrastructure (e.g.
disused rail alignments, industrial roads) with new builds (dedicated tramways, junctions, and station
modules). These figures reflect typical urban conditions and planning constraints across boroughs:

¥ Infrastructure Composition by Corridor

Corridor Reused Rail Shared Road | New Dedicated New Junctions &
Alignments Sections Tramways Intersections
South London Loop  [55% 20% 20% 5%
North London Orbital |40% 30% 25% 5%
E;‘:Z:;g;s”tm“ 35% 35% 25% 5%
West London Link 50% 25% 20% 5%

C), Observations

e East London Greenway benefits from extensive disused rail and greenway corridors,
minimizing new construction.
e Croydon-Sutton requires more shared road adaptation due to suburban sprawl and fewer

legacy rail paths.

e North London Orbital has moderate reuse potential but needs more new tramway segments
to bridge gaps between industrial zones.

1 Layered Map: Trackless Tram Infrastructure Corridors in Greater London

Greater London Trackless Tram Infrastructure Corridors
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Here is a visual representation of the proposed multi-corridor framework, showing how each
corridor integrates reused rail alignments, shared road sections, new dedicated tramways, and

junctions:

») Map Layers Explained



@ Blue Lines: Reused rail alignments—legacy corridors repurposed for tram use.
° ) Green Lines: Shared road sections—existing streets adapted for guided tram operations.

0 Red Lines: New dedicated tramways—purpose-built lanes for high-performance service.

Orange Dots: New junctions—intersections redesigned for signal priority and multimodal
access.

This visualization helps identify where investment is needed most and where rapid deployment is
feasible.

Staged Development Feasibility: Trackless Trams Using Reused Rail Alignments
Cost-Benefit Ratio of Trackless Tram Development in Greater London (2025-2034)
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This approach is feasible and increasingly viable, especially in Greater London where disused rail
corridors offer a strategic backbone for low-disruption deployment. A staged rollout that prioritizes
reused rail alignments, minimizes shared road use, and selectively introduces new tramways and
junctions can balance cost, speed, and impact.

{74 Why This Approach Works

e Lower Capital Costs: Reusing rail corridors avoids deep excavation, utility relocation, and
land acquisition.

e Rapid Deployment: Trackless trams can be installed in months, not years, especially on
pre-cleared alignments.

e Urban Regeneration: Fixed routes support transit-oriented development (TOD) and attract
private investment.

e Scalable Staging: Corridors can be activated in phases, starting with high-impact zones and
expanding as demand grows.

i Proposed Staged Routes (Phase 1 Focus)



Length

Primary Alignment

Route Name Start—End Points TOD Anchor Zones
(km) Type
Thamesmead—Belvede |Abbey Wood — . Thamesmead Central,
) ~6.5 80% reused rail

re Line Belvedere Southmere
Peckham

South London Loop ) - ~7.2 55% reused rail Deptford, New Cross
Lewisham

East London Greenway |Stratford — g 60% reused Beckton Riverside,

Line Beckton ' greenway Canning Town

West London Link Southall — 6.0 50%‘ reused freight [Southall Opportunity
Brentford corridor Area

These corridors are selected for:

e Existing underused rail or industrial paths

e High population density and low transit coverage

e Potential for TOD and civic placemaking

“, Infrastructure Strategy

e Phase 1: Reused alignments with modular stations and embedded guidance.

e Phase 2: Add new junctions and short dedicated tramways to connect TOD zones.

e Phase 3: Expand into adjacent boroughs with minimal shared road use.

i} Cost-Benefit Modelling: Staged Trackless Tram Development in Greater London

Here is a breakdown of the estimated cost-benefit ratios for each phase of the proposed staged
rollout, focusing on reused rail alignments, minimal shared road use, and selective new tramways

and junctions:

¢ Cost-Benefit Summary by Stage

Capital . TOD Total Carbon CO,
Development Operational . .. |Cost-Ben . .
Stage Cost Savings (EM) Uplift | Benefit efit Ratio Reduction | Reduction
& (EM) & (EM) (EM) (tonnes) per £M

Reused Rail 150 |0 300 [320 213 [25,000 167
Alignments
Minimal Shared ., 35 450|485 1.94  [40,000 160
Road Use
Selective New
Tramways & 100 50 600 650 1.63 60,000 150
Junctions

C), Key Insights




Highest ROI: Reused rail alignments offer the strongest cost-benefit ratio (2.13), driven by
low capital costs and high TOD uplift.

Carbon Efficiency: All stages deliver substantial CO, reductions, with reused corridors
offering the best return per pound spent.

Scalable Investment: Even selective new builds maintain a ratio above 1.5, indicating
economic viability when phased strategically.

Staged Tram Development Using Reused Rail Alighments & New Junctions: Viability & Benefits

A phased approach combining legacy rail corridors with strategically placed new junctions offers
strong viability for Greater London. Here is how the benefits stack up:

{74 viability Highlights

Low Initial Capital Outlay: Reusing existing rail alignments significantly reduces upfront
costs—no need for full land acquisition or deep civil works.

Fast Deployment: Legacy corridors are already graded and connected, enabling quicker
installation of trackless tram infrastructure.

Minimal Disruption: Avoids major roadworks and traffic rerouting, especially in dense urban
zones.

~/ Benefit Breakdown

Capital Cost [TOD Uplift [Dperational Carbon Reduction [Cost-Benefit
Component . .
(EM) (EM) Savings (EM) (tonnes) Ratio
Reused Rail
] 150 300 20 25,000 2.13
Alignments
New Juncti
ew -unctions 400 600 50 60,000 1.63
(Selective Build)

U Strategic Advantages

Transit-Oriented Development (TOD): Legacy corridors often run through underutilized
zones—perfect for regeneration and housing uplift.

Carbon Efficiency: Combined stages deliver over 85,000 tonnes in CO; savings, supporting
London’s net-zero goals.

Scalable Investment: High ROI in early stages builds confidence for later expansion,
attracting public-private partnerships.

This hybrid model balances economic prudence with urban transformation.

/ 10-Year Simulation: Cost-Benefit Evolution & Funding Models for Tram Development

Here’s how ridership growth and land value appreciation reshape the cost-benefit landscape for
Greater London’s staged tram rollout over a decade:

=] Projected Cost-Benefit Ratios (2025—-2034)




Vear Daily Avg Land Value |Operational Cost |Carbon Total Benefits |Cost-Benefit
Ridership  |(£/sqm) (EM) Savings (EM) [(EM) Ratio

2025 |100,000 5,000 100 0.8 1,630 16.3

2028 115,763 5,624 94.12 2.4 1,905 20.2

2031 |133,896 6,328 88.55 4.0 2,230 25.2

2034 |154,891 7,118 83.30 5.6 2,610 31.3

These ratios reflect compounding effects of ridership growth (5% annually), land value appreciation
(4% + 3% TOD uplift), and operational savings (2% annually). Carbon savings also scale with time,
adding economic weight to sustainability.

&’ Funding Models Aligned with Stakeholder Priorities

Model Stakeholders Involved |Key Features Risk Distribution

Public-Private Local councils, private [Shared capital investment,

Balanced (50/50)

Partnership (PPP) investors long-term returns
Developers, Tax increment financing, uplift Lo
Land Value Capture P & up Low public risk
landowners recovery

Institutional investors,
ESG funds

Climate-linked returns, carbon

. Market-driven
offset premiums

Green Bonds

Community
Infrastructure Levy (CIL)

Residents, local
authorities

Fixed levy on new
developments

Public-led, low
volatility

> Strategic Takeaways
e Early-stage investment yields exponential returns by year 10, especially in TOD zones.
e Carbon pricing adds £80/tonne in value, reinforcing environmental ROI.

e Funding diversity ensures resilience—blending PPP with land value capture and green bonds
aligns economic, social, and ecological goals.

Case study 2 7= Modular Corridor Design: Thamesmead-Belvedere Trackless Tramway

Here is a conceptual sketch of a modular corridor using discarded rail alignments repurposed for
dedicated trackless tramways in underserved Greater London zones—specifically the Thamesmead
to Belvedere corridor, which has long lacked robust rail connectivity.

% Corridor Overview

Station Distance (km) [Population Density (per km?) [Nearby Employment Hubs

Abbey Wood 0.0 8,500 2




Station Distance (km) [Population Density (per km?) [Nearby Employment Hubs
Southmere 1.2 12,000 5
Thamesmead Central (2.5 15,000 te]
Broadwater Dock 3.8 11,000 4
Crossness 5.1 9,000 3
Belvedere 6.5 8,000 2

This corridor reuses underutilized rail paths and industrial access roads, transforming them into
green-lined, optically guided tramways with modular stations every 1-1.5 km.

Ly TOD Scenario Highlights

e Thamesmead Central: Anchor TOD zone with mixed-use development, public plazas, and
integrated cycling infrastructure.

e Southmere & Broadwater Dock: Mid-density housing clusters with co-working hubs and
community gardens.

e Belvedere Terminus: Logistics and light industrial redevelopment with last-mile delivery
integration.

il Simulation Insights
e Population Served: ~65,000 residents within 800m of corridor.
e Employment Access: ~24 major hubs connected.
e Travel Time Reduction: Up to 40% faster than current bus routes.
e Carbon Savings: Estimated 1,200 tonnes CO,/year avoided.

~/ Visual Snapshot

Trackless Tram Corridor Simulation: Thamesmead to Belvedere
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This dual-axis plot shows how population density and employment access vary along the
corridor—ideal for prioritizing TOD investments and service frequency.




