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* The role and importance of

highways

 Highways authorities and

governance
* Road Classification in the UK
 Highway design principles

 Key highway design standards

and guidance documents
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BUILD NEW
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M4 congestion needs a 'roads-based
solution', first minister says

The Labour Welsh government axed a project to build a relief road south of Newport in 2019
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€ cARRIAGEWAY @) DRAINAGE SYSTEMS

The portion used o 9 e o e Includes:

by vehicles. CARRIAGEWAY SHOULDERS / FOOTWAYS AND DRAINAGE ROAD RESTRAINT gﬁg:: Gl
=g e C VERGES CYCLEWAYS SYSTEMS SYSTEMS » Culverts
L .| = Sustainable drainage

systems (SuDS)

€ SHOULDERS / VERGES

Provide:

= Emergency stopping space
« Structural support

* Drainage corridor

o

~

© ROAD RESTRAINT SYSTEMS

Includes:

» Guardrails

» Crash barriers
» Safety fencing

Py
N 1

€) FooTwAYs AND CYCLEWAYS
Support pedestrians and cyclists.

() TRAFFIC CONTROL FEATURES

= Signs
Ai t
. Lighting Skl
' \

o CARRIAGEWAY SHOULDERS / VERGES 9 FOOTWAYS AND CYCLEWAYS o DRAINAGE SYSTEMS 6 ROAD RESTRAINT SYSTEMS 6 TRAFFIC CONTROL FEATURES
Main portion used Provide emergency stopping Support pedestrians Manage surface water Protect road users by Regulate, warn and guide
by vehicles. space, structural support * and cyclists. and prevent flooding. reducing impact severity road users for safe and
and drainage corridor, in the event of a crash. efficient travel.




ROAD

HIERARCHY

Level Typicalrole Common characteristics Design emphasis
) ) Grade-separated junctions, .

Long-distance strategic p L . Safetyat speed, reliability,
Motorways controlled access, high .

movement ) network efficiency

capacity
Trunk roads : . Important inter-urban links,
. National and regional ) Balance between movement,

and primary A .. mixed rural and urban . .

connectivity access, and freight efficiency
roads contexts

. . ) Junction performance, local
Non-primary  Significant localand Connect towns and major .
. . o access, consistency of
Aroads regional distribution destinations
standard

Broads Local distribution and Lower traffic volumes, Context-sensitive design and

access variable width and alignment  safety

Access to homes, )
Localroads Greater frontage access and  Low-speed environment,

and streets

businesses, and
community services

place function

inclusivity, and placemaking



ROAD
HIERARCHY
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TRUNK ROADS

MOTORW AYS

The trunk road agents
cover 1510 kilometres
of trunk road, including
six road tunnels and
178 kilometres of

motorway.
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THE HIGHWAY DESIGN PROCESS

A systematic approach to delivering safe, efficient and sustainable roads
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NEED ‘ TRAFFIC CONCEPT ‘ DETAILED ENVIRONMENTAL ‘ ' | OPERATION &

IDENTIFIED PLANNING | STUDIES DESIGN [ GEOMEGTRIC ASSESSMENT CONSTRUCTION \ MAINTENANCE
DESIGN |

* Problems or
opportunities
recognized

« Stakeholder and
community input

« Define objectives
and constraints

1

* Define study area

s Collect existing data |

+ Forecast future
conditions

s |dentify and screen |

alternatives

<

-»Eg%

« Traffic counts
and surveys

+ Analyze current
and future traffic

+ Determine design
year traffic
volumes

s

» Develop alternative
concepts

= Evaluate options
(safety, cost,
environment,
performance)

» Select preferred
concept

o

3.5m 3.5m 3.5m
lks Horizontal and
vertical alignment

+ Cross-sections

* Junctions and
intersections

+ Drainage, signs,
markings and
safety features

)

©

people, at the right time

Stakeholder
Engagement

Involve the right

» [dentify potential
environmental
impacts

= Mitigation
measures

+ Obtain required
approvals

1

* Prepare detailed
construction
documents

« Tender and award
contract

» Build the highway
to specification

1

= Open to traffic
« Monitor performance

» Maintain and
preserve assets

» Plan for future
improvements

b

CONTINUOUS FEEDBACK

Lessons learned inform future projects and improve outcomes

FOCUS THROUGHOUT ALL STAGES

Safety Sustainability Cost Effectiveness Performance
‘ Designing for all Environmental Deliver best value Achieve mobility,
road users and social over the life of accessibility and

responsibility the asset reliability



OBJECTIVES OF HIGHWAY DESIGN

@ @ s o Environmental
Safety Accessibility I
© @ C C O @
o Mobility o Economic Efficiency o Social Equity



SAFETY

What questions should designers ask?




SAFETY

Humans make mistakes.
Roads should be
forgiving enough that
mistakes do not result m

death or serious mjury.

People make mistakes
Humans are vulnerable to injury

Responsibility is shared
Approach is proactive
Actions are systemic

SPEEDS

U
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MOBILITY
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Motorways City Centres Freight Routes

Prioritises long-distance Prioritises access over Prioritises reliability.
movement. speed.




ACCESSIBILITY

Hospitals

'Q' Bus stops



MOBILITY VS ACCESSIBILITY

Dimension T/L—“\\? Motorway - City Centre

Target Speed High (Maximized for distance) Low (Calmed for safety)

Primary User Long-distance drivers & freight Pedestrians, cyclists, local transit

Junction Frequency Few (Minimizing interruption) il _(Maximizing Gl0SSIY
opportunities)

Core Priority Vehicle Movement (Mobility) Human Access (Accessibility)




ECONOMIC EFFICIENCY

Supported by Roads

A
( 1

Freight Emergency
movement response

Employment Tourism Industry

Modern Highway Design

Reduced by Congestion Vehicle Travel Crash
Good Design operating time costs
costs




ENVIRONMENTAL
SUSTAINABILITY

Above the road:
Air quality & Carbon emissions

At the road surface:
Urban heat & Noise

Below/Beside the road:
Water quality & Wildlife habitats



Can older adults cross
the road comfortably?

Can children safely
walk to school?

Can older adults cross
the road comfortably?

SOCIAL EQUITY

Is the infrastructure
accessible for
wheelchair users?

Does everyone benefit
equally from the road?




The Highway Design Balancing Act
The Trade-off Matrix

Public Space

Capacity vs.
i fExi:iandiifig road |capac:itly ﬁ
- o or cars frequently results
Lane Widthvs. / in the loss of valuabie
Dedicating more width to & public areas.

vehicle lanes restricts the
space available for
dedicated cycling
infrastructure.

Increasing vehicle speed
often leads to a

measurable reduction in
overall road safety.

Speed vs. Safety '

) Parking Visibility
. . : T Pedestrian
Inverse Relationships 6 Vehicle priority comfort
@ soecd © serew
=) Parking Visibility . _
The Goal of Engineering
6 Vehicle priority @ Pedestrian comfort

No “Perfect” Solution Context-Based Design
Design is about seeking the Decisions are driven by the specific
@ Speed 0 Safety optimal balance rather than a location and the diverse people

single flawless outcome. using the road,

































National Standards

Strategic Road Local Roads and
Network Streets

Design Manual for

Roads and Bridges === Vianual for Streets

Manual of Contract

Documents for
Highway W orks




Purpose, scope, practicaluse, and value

THE DESIGN MANUAL FOR ROADS AND BRIDGES (DMRB)

e Purpose e Use in practice

Core technical reference for design, assessment, and Sets parameters, checks compliance, records

operation of motorways, trunk roads, and major departures, and creates an auditable design record.

schemes.

—@

Coverage Why it matters
Addresses geometric design, pavement, drainage, Aligns safety, performance, and maintenance
traffic signs, structures interfaces, road safety, expectations while allowing response to site-specific
environment, and appraisal. conditions.



Purpose, scope, practicaluse, and value

THE MANUAL OF CONTRACT DOCUMENTS FOR HIGHWAY
WORKS (MCHW )

C Purpose C Use in practice
Standard contract documents and technical Used by clients, contractors, consultants, and site
specifications for highway construction. engineers during procurement and construction.
© @ @ @
Coverage Why it matters
Materials, workmanship, earthworks, pavements, Ensures highways are constructed safely, consistently,
drainage, structures, road markings, testing, quality and to the required quality and durability standards,
control, and measurement for payment. translating design into a buildable and verifiable

O O product.



Purpose, scope, practicaluse, and value

MANUAL FOR STREETS

@ Purpose @ Use in practice
Design streets that balance movement with place and Used by local authorities and developers for urban
serve all users streets, residential roads, and new developments
—®

Coverage Why it matters
Street layout, geometry, active travel, parking, public Encourages safer, more inclusive, and sustainable
realm, accessibility, speed management, and streets that prioritise people alongside efficient
placemaking. movement.
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