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3.1 Summary
The creation, enhancement and maintenance of highway infrastructure require appropriate
consideration of the dimensions and dynamic stability of motorcycles. Designers need to “think
bike” and this will involve:
Sourcing input from suitably trained and experienced riders to inform designs at an early stage
and prevent the inadvertent inclusion of features that exacerbate safety risks for riders;
Understanding the key relationship between the road surface and motorcycle braking, steering
and accelerating;
Exploring new ideas and trialling initiatives (for example, allowing motorcycles to use bus
lanes); and
yet serious safety risks to motorcyclists.

3.2 Context

features, benign to other road users, can present a particular hazard to motorcyclists. When considering
engineering measures on existing roads it is recommended that any collision data analysis is
supplemented by input from experienced riders in order to gain a deeper understanding of the relevant
factors.

3.3 Consultation

design of new schemes. However, motorcyclists themselves can also provide valuable input to local
authority transport planners, design and maintenance engineers in order to help reduce safety risks within
transport projects or highway schemes. See Chapter 2 for guidance on rider consultation.
The Swedish ‘OLA’ approach is an example of a more formal means of stakeholder engagement that
seeks to allow system designers to work with user groups and designers to identify problems and
solutions.
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3.4.1 Overview

motorcycles and other vehicles are set out below:
The consistency of grip between tyres and the road surface is critical to motorcycle stability,
particularly when leaning over for cornering, braking or accelerating.
riders try to avoid combining braking and steering in order to reduce the likelihood of overwhelming
decrease, can lead to loss of control during the manoeuvre as the front wheel slides away. Loss of
front tyre grip on a bend almost invariably leads to a crash.
All accelerating force is through the small patch of the rear tyre in contact with the road. A sudden
reduction in grip (eg because of a surface change midway through a bend) can result in the rear tyre
slipping sideways and in loss of control.
width of the lane in order to maximise grip through minimising steering inputs. This keeps the machine
as upright as possible and maximises forward visibility and safety. Anything that forces riders to
choose a less than optimum riding line through a bend increases the risk of loss of control.

3.4.2 Surface Grip and Consistency

surface than twin-track vehicles, especially on wet surfaces and in areas requiring braking and steering.
Riders adopt an angle of lean to negotiate a corner that is related to speed and bend radius; any change
in grip between tyres and surface can destabilise the machine. Any deviation from a consistently level
surface in the same areas can seriously impair the motorcycle’s ‘road holding’ ability.
A sudden change in surface level or evenness rapidly loads and unloads the suspension, which reduces
the grip between front wheel and road surface. In other words, the wheel rebounds upwards and in severe
cases can lose contact with the surface.
Unpredictable changes in the road environment that call for rapid deceleration or braking while cornering
can cause the motorcycle to ‘sit up’ and take a tangential line away from the bend.

3.4.3 Bends

path most likely to hurt them (eg a tree or sign post). Some argue that the rider will then usually hit that
motorcyclist collisions with roadside furniture result in fatal or serious injuries (Safety Barriers and
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be positioned on the outside of bends, creating a ‘clear zone’ in higher speed rural situations to minimise
these risks. Other options include:
Position road signs and other furniture back as far as possible; falling riders quickly lose speed on

Example: Buckinghamshire County Council

principle behind the scheme, now recognised by the Highways Agency, is called “where you look is
where you go” (WYLIWYG) and works on the basis that if you can ‘hold’ the rider’s/driver’s eye around a
bend then they are likely to successfully negotiate it. Filming of this and similar bends had indicated that
incorrectly placed chevron signs could misrepresent the radius of the bend, especially at night. Hazard
marker posts were positioned on the outer edge of the bend to focus the rider’s eyes on the ‘vanishing
The owner of adjacent land also removed bramble overgrowth to maximise visibility across the inside of
the bend. This low cost measure appears to have been successful, with no injury collisions more than two
years after completion.
The predictability of bends is also important. Curves and bends are often popular among motorcyclists
because of the technique challenges they present, the scenery with which they are often associated and
and road grip represents a higher risk to motorcyclists than other motorists. Conversely, predictability

The crossfall on bends can present challenges for motorcyclists due to the reduction in contact between
the tyre and road surface, particularly in wet conditions. It is therefore also wise to optimize crossfall and
longitudinal surface consistency.
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3.4.4 Road Side Furniture

1/13 ‘Reducing Sign Clutter’. This aims to maximise safety, improve the appearance of towns and assist
mobility and visually impaired people. Limiting the number of roadside objects with which a motorcyclist
who leaves the carriageway can collide, reduces the likelihood of injury.
3.4.5 Visibility
Drivers often do not ‘see’ motorcyclists because of the relatively small frontal area presented by their
machines, the presence of other road vehicles and roadside obstructions. Well-designed and maintained
visibility splays at junctions are required so that drivers do not have their sight lines obscured.
3.4.6 Rural Roads
Potentially higher speed on rural roads, especially those that are attractive to leisure riders, means that

3.4.7 Safety Barriers
Traditional designs of roadside safety barriers have received considerable criticism from rider groups and
have usually been designed to contain an impacting twin-track vehicle and prevent it crossing the path

or on motorways where these barriers are common. Similarly, wire rope type barriers, whilst providing a
sliding motorcyclists.

This provides information on possible solutions for road authorities and infrastructure operators who
wish to upgrade road restraint systems and presents the current technical standards, statistical data and
research, best practice and case studies. It also lists and details many road restraint products available
on the market.
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means of preventing dismounted riders from passing under rails would improve secondary safety for
2 Sec 2) advises designers that at high risk sites “it is recommended to use an ‘add on’ motorcycle
protection system to post and rail type safety barriers to minimise the risk of injury to motorcyclists.”

3.4.8 Priority Junctions and Roundabouts
At priority junctions and roundabouts it is important to optimise sight lines and to provide good braking
surfaces for all users. This will mitigate the risk of drivers not responding to motorcyclists’ presence even
when the latter have priority. The relatively small frontal aspect of motorcycles makes this particularly

Where roads approach priority junctions at a shallow angle, car drivers are required to look over their
shoulder to check for any oncoming vehicles. A driver’s view can be obscured by the central door pillar,
making it more likely they will fail to see approaching motorcyclists. Side roads approaching priority
motorcycles on the main road. Wide entries to priority junctions can encourage drivers to pull up on the

on the main road.
Roundabouts should be designed with the correct entry path curvature to ensure that approaching
vehicles are not positioned at an excessively oblique angle and to help reduce the speed of vehicles
approaching the roundabout.
A balance will need to be struck between capacity and safety. Concentric overrun areas often feature
conspicuous to approaching vehicles. Care needs to be taken with this kind of treatment to ensure that
it does not introduce an additional hazard for circulating motorcyclists. Some overrun areas have been
carriageway. As a motorcycle must lean to negotiate a roundabout, crossing the up-stand can cause a
of material can also cause loss of control. Thermoplastic road markings and some types of block paving
can be a particular problem for motorcyclists in these situations. A more acceptable alternative would be
without presenting a hazard for motorcyclists.
The positioning of street furniture and vegetation outside visibility splays is critical for safety at junctions.

sight lines particularly crucial.
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3.4.9 Rail and Light Rapid Transit Systems

and cyclists. This equally applies to rails at traditional level crossings, particularly where the carriageway
crosses the railway at an angle. When considering potential or existing schemes, seek out the experience

3.4.10 Design Points
To reduce sudden variations in steering or braking and to minimise the consequences of any loss of
control for motorcyclists, consider the following:
•

•

•

•

•

•

Consistent horizontal alignment (eg avoiding bends that tighten after entry).
This minimises the need for change of steering angle and angle of lean and thereby mitigates critical

Safety Audits.
Cross-sectional design consistent with the speed of the road and the radius of the bends.
This is more of a problem for roads that have ‘evolved’ over time, rather than new-build. Adverse
camber or inadequate super-elevation can be a problem for all motor vehicles but has graver
consequences for motorcyclists.
Motorcyclists should be able to brake and stop while upright, travelling in a straight line and on a
Clear and adequate sight-lines to pedestrian crossings minimises ‘last minute’ reactive behaviour.
Formal crossing facilities should not therefore be positioned by bends.
Consistent skid resistance including that of extra surface features such as coloured patches.
This is especially important on bends, given the rider’s need to vary position across the lane to
maximise safety and provide maximum forward visibility.
High friction surfacing at junctions with a history of drivers emerging against priority into the path of
motorcyclists.
This maximises the rider’s chances of braking safely.
High friction surfacing should terminate on straight sections.
Sudden changes in road surface properties on bends and at junctions, especially skid resistance, can
lead to stability problems as the rider manages the sudden change in the dynamics and response of
the motorcycle.

•

•

circumstances at turning points.
This can destabilise motorcyclists at priority junctions and small roundabouts.
Thermoplastic markings rarely have the same skid resistance properties as the surrounding road and
their skid resistance deteriorates faster than the road surfacing.
These are particularly hazardous to motorcycles in the wet. Arrows and destination markings on
bends or roundabouts cause concern to riders as the motorcycle may be leaning over, accelerating
or braking. Clear advance warning and direction signs should minimise the need for such surface
signing. Careful thought should be given before using large areas of hatching.
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•
when struck by a fallen or sliding body.
It is crucial to minimise the number of obstacles, especially on higher speed bends, and to use

•

•

•

•

•

•

•

rider. On higher speed roads consideration must also be given to the ‘swept path’ of the rider leaning
into bends, even though this is not of concern for twin-track vehicles.
Smooth transitions in vertical alignment to minimise loss of tyre adhesion and to prevent water
collection.
The ‘eye level’ of riders is higher
This is a critical factor when positioning street furniture or planting, especially at junctions. Consider
the full growth of trees and shrubs and leaf fall characteristics and maintenance.
Battered kerbing
Where it is absolutely necessary to use kerbs in rural areas, use battered kerbing to minimise potential
injury to a sliding rider.
Utility covers with appropriate skid resistance
When redesigning an existing layout consider the position and level of utility covers, especially on
bends and within braking or steering areas. Avoid forcing riders to overrun them whenever possible.
If it is unavoidable, use covers with an “in service” skid resistance similar to the surrounding road
surface.
Intuitive roads require consistent signage
Consistent signage along a route meets riders’ expectations. This links to the concept of ‘selfexplaining roads’. This is where the level of signage and marking is proportionate to the severity of the
hazard and the approach is consistent along the whole route. If the road can ‘deceive’ then warnings
are required. This is particularly the case for a tightening radius or horizontal deviation immediately
over a crest. The concept is already used for the highest road classes (motorways) but on lower class
roads consistency in design can often be compromised by other objectives such as high access levels,
variable alignment, mixed use and variable roadside development.
Identify areas where high friction surfaces are required (e.g. bends and junctions) and remember the
friction levels of new asphalt surfaces.
The levels of friction in newly-laid asphalt surfaces are hindered by the presence of bitumen. Low
friction levels can lead to loss of traction for motorcycles. Over time, vehicles passing over the
surface naturally remove the bitumen and the friction levels rise. However, this timeframe may not be
and bends).
Probable Future levels of Maintenance
Avoid including design features that require higher levels of maintenance than the road is going to
receive in reality as this could lead to future safety problems. An example of this is high friction
surfacing which has often been applied to address sites with a history of loss of control collisions.
serious than before the intervention.
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3.5.1 Advanced Stop Lines (ASLs)
The use of Advanced Stop Lines (ASLs) for cyclists at signal junctions is now widespread. They are

stop lines, unless it was unable to stop safely. However, ASLs for two-wheelers at large intersections have

motorcyclists. However, the results are generally considered to be inconclusive and many would welcome

3.5.2 Shared Use of Bus Lanes
At congested periods, in a typical urban road layout with a bus lane and a single all-purpose lane,
presents three potential hazards:

open door of a car.

on the nearside, they are more likely to check for vehicles in the bus lane and, in any event, the motorcycle

lane.
Since then an increasing number of local authorities have allowed the shared use of bus lanes by cyclists,
Lanes by Motorcycles”. This reversed previous advice against the practice and now recommends that
local authorities actively consider it. In London, assessment of PTW collisions showed that six out of eight
collisions.
Following the completion of two trials, Transport for London granted motorcyclists permanent access to
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journey times and less carbon dioxide emissions.

case must be examined on its merits and fully consider published research, case studies and all potential
advantages and disadvantages.
3.5.3 Road Markings
The use of road markings needs careful consideration, especially within motorcycle steering, braking or
laid, can collect and divert water which may diminish consistent grip. The reduction in skid resistance
over time or in wet conditions causes problems for motorcyclists. Direction arrows and destination
markings are of particular concern where large areas of thermoplastic marking are used. Often they are
used on bends when they could be better placed in an advanced position on a straight section of the

exceptions for example rib line markings. ‘Blacking out’ redundant markings rather than burning or planing
positioned roadside advance warning and directions signs are preferred to surface markings. Count-down
strips, rumble strips and coloured surface treatment should not be used close to or on bends or where
steering or braking is required, unless constant skid resistance is guaranteed. Lining or hatching used to
reduce apparent carriageway width in urban situations can squeeze low powered motorcycles and cycles

maintenance. The key point to remember is that riding a motorcycle is a permanent balancing act and

calming scheme and to determine what level of speed reduction is appropriate in order to address the
features and taking a holistic approach to the street scene, may be appropriate. It may be possible to
way as to create a ‘negotiated space’ for all road users, with a concomitant reduction in speed and
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collision records
pedestrian activity
target speed
the presence of bus routes
the needs of emergency services
sensitivity of the local environment
the views of local residents
the budget.
Many motorcyclists support the use of speed cushions which give the option of riding between the speed
cushions rather than over them. This does not negate the measure; the act of aligning a motorcycle to
pass through a small gap between speed cushions will bring about a natural reduction in speed, although
it may fall short of the target speed for the scheme. Useful publications in this area include Home Zone

The needs and vulnerabilities of motorcyclists should be accounted for along with all the other factors

change direction (i.e. not leaning over). Ramps for raised junctions should begin far enough back so
that the motorcycle negotiates the ramp in a straight line.
The design of the scheme should include adequate warning signs, both permanent and temporary,
calming measures but any temporary signs should be removed no later than three months after the
completion of the scheme.

schemes have emerged that start with a speed hump or cushions. Without some form of non-vertical
vertical measure at speed. This could result in an uncomfortable bump for car driver, but a serious
injury for a motorcyclist.
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disproportionate risk at these junctions. Particular points to bear in mind include the following:
» Ensure adequate skidding resistance on the mini-roundabout central area and arrow markings.
» Most junction designs are checked to make sure that larger vehicles’ swept paths can be
accommodated. Motorcycles making tight right turns at mini-roundabouts can have stability
»
»

Make sure there is adequate advanced warning of the junction type.
priority junction is rarely a safe option for any road user.

roundabouts should be avoided due to the over representation of bicycle and motorcycle collisions.
relevant recommendations for motorcycles.
The design of horizontal schemes, often in the form of chicanes, should allow for the fact that
motorcyclists on lower-powered machines tend to ride near the kerb. The build-outs often associated
with these schemes can pose the following risks:
» They can catch riders unaware, leading to collision. This is especially a problem for new schemes.
Build-outs should be conspicuous.
» They may force motorcyclists to move to the centre of the road or even, in priority working
»

The use of low over-run areas as build-outs can cause stability problems if a rider clips the edge.

rider of a smaller machine when turning.
Islands or refuges used to reduce the width of the road should be conspicuous, allowing motorcyclists
to position themselves correctly in advance, avoiding late and sudden changes of direction.
surface water could compromise motorcycle safety, especially in freezing conditions.
turn out and to pass over them without leaning over. This should be balanced against pedestrian

by motorcycles.
Block paving treatments often have uneven characteristics and do not have the same friction value as
the surrounding road surface. This is very important to remember at or near critical junctions.

3.6.2 Materials

issues to consider include the following:
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The use of block paving or stone setts, including on speed tables and raised junctions. These often
have poor skid resistance, especially when wet. They are hard to maintain and displaced blocks and
alternative reinstatement materials result in uneven and unpredictable surfaces for motorcyclists.
Pre-formed rubber features can also deform over time and lift at the edges. This presents a hazard for

for example, are mandatory but can cause problems when:
the wheel tracks of motorcycles will pass.
measure hard to distinguish against the road surface, especially at night.
Transverse bars, rumble strips and “dragon’s teeth” markings on the approach to gateways and other
suitable skid resistance or if they present a series of vertical displacements they can constitute an
added hazard for motorcyclists.
The potential to use collapsible or frangible street furniture, especially in locations that could
conceivably be in the path of a falling rider.
The use of bitumen to seal cracks and reinstatements. This material has very low skid resistance in

3.6.3 Lighting
Street lighting is a specialised subject requiring an increasingly sophisticated approach and
comprehensive knowledge of the types of light sources available and the best places to use them. It
compromised by inadequate street lighting. Motorcycle headlamps are typically less bright than those
contact will be the local authority street lighting team; if this is not possible, then the Institution of Lighting
Engineers (ILE) can provide advice on the technical aspects of scheme lighting to suit all road users,

measures that alter the normal road alignment, for example build-outs and chicanes.
The lighting should provide good colour rendering, especially where colour is an integral part of the
scheme.
3.6.4 Maintenance

of these older schemes is now becoming a problem for many local authorities across the country. Poorly
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consequences will often be most severe for motorcyclists. Maintenance issues in general are dealt with in

Reinstatement using non-original materials that presents an inconsistent road surface to riders.
Uneven wear on vertical measures (especially where block paving, pre-cast concrete or rubber is used)
leading to unexpected depressions.
they met them when new) or even fade away completely.
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