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Geometric Design

Guiding principles

* A well-designed cycle route alignment will manage speed and be
easily understood by cyclists.

* Minimum geometric design criteria for horizontal and vertical
alignments provide a comfortable cycle, however where space is
available use it to provide a more comfortable and attractive cycle.

e Suitable visibility should be provided to ensure the safety of all
users, especially on the approach to roads and crossings.






Design Speed

d® Cycle speeds can vary significantly depending on location, vehicles and user.

@ Generally urban cyclists travel between 15 and 25kph, with average free speed
in the low to mid 20’s.

d® Designers should be providing for the everyday cyclists rather then the
recreational sports cyclists.
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Design Speed

Table 4.1: Recommended Design Speed

Circumstance | Design Speed
Standard design speed for all cycle facilities 30 km/h
On approaches to junctions and obstacles 10 km,/

Downhill gradients >3% 40 km/
Downhill gradients >5% and longer than 150m 50 km/h

Why is Design Speed Important?

@ Design speed defines how fast cyclists can travel along the route section without endangering their

safety.
d® High design speed means shorter travel times, and therefore increases the competitiveness of cycling.

d® Consistent design speed reduces the need of braking and accelerating (comfort).



Design Speed — Changing Cycles

Micro Mobility — Vehicles, Specifications, Requirements and Restrictions
I Road Type usage

Vehicle Type

Pedalling
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Protective
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Cycle Lane?!
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! cycle Lanes should be used where provided over other road tvpe_,

2 safety equipment is recommended and strongly advised — Bicycle Helmet and Reflective High-Visibility clothing.

3 & Powered Cycle is also known as a Speed Pedelec or an 5-Pedelec.

4 Appropriate vehicle EU Category L type approval required - Annex | - Vehicle Classification.

5 Safety equipment is legally required — Motorcycle helmet. Reflective High-Visibility and protective clathmg iz recommended and strongly advised.
S Appropriate Category A Driving Licence is required - Types of driving licence categories in Ireland i

7 A power assisted bicycle where power is provided by a conventional mechanical or an electric engine and where a throttle can be used instead of pedalling.
2 |CE means an Internal Combustion Engine.




Dynamic Sight Distance

Dynamic Sight Distance Envelope

— Visibility Envelope
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Minirmum

@ The Dynamic Sight Distance is the advance distance a person cycling requires

to see ahead so that they can make safe and comfortable progress on their

journey.



Dynamic Sight Distance
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Horizontal Alighment

d® A cyclist should be able to negotiate curves at design

speed while keeping stable position in relation to the

edge of the rideable surface.

@& For most links the designer should be providing a _ A e e o

desirable radii of 25m
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Table 4.7: Desirable Minimum Horizontal Radii.

. Desirable Minimum
Design speed (km/h) ‘ Horizontal Radius
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Horizontal Alignment — as a speed reduction devise

@ The provision of physical measures to control user
speeds, such as speed humps and rumble strips, should
be avoided. These features negatively impact on the “,I}/
attractiveness of a cycle route and can make it

inaccessible to some users.

d Where it is necessary to encourage slower speeds on
approach to a hazard, the preference is to introduce a
change in horizontal alignment that will require users to 1 > "i‘S'{u_.st.rans

- o

slow down.

@® This must be clearly legible/ visible on approach so

cyclists have time to adjust there speeds.



d® Lack of curves, or insufficient curve radii, can cause head-on collisions, or single-vehicle accidents.



Vertical Alignment - Curves

Length of
_vertical curve

-—

Length of
vertical curve
(Crest)

d® Crest curves affect forward visibility and their values are therefore determined on that basis (SSD in

particular).

d® Sag values generally do not affect visibility and are therefore based on comfort.



If we need and crest curves on &andard link we have a




types of cyc

d® Not all cyclists are sporty, not all cycles have a
wide range of gears or power assistance,

therefore not everyone is able to climb steep hills.

d® Downhills might seem easier, but with steep
gradients result in higher speeds and much longer
braking distance (gravity is counteracting the

braking power).




Vertical Alignment - Gradients
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Table 4.10: Recommended gradients for cycle facilities.

Parameter | Gradient

Desirable minimum
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Desirable maximum
Absolute maximum
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should b V ed for the

owing reaso
Cyclists going downhill have less time to react and
require significantly longer distances to stop or
reduce speed,;

Braking might be a safety hazard, or not feasible
at all, in adverse weather conditions.

Braking, necessary to stop or reduce speed on
downhill, is not efficient and a waste of a cyclists

energy.

Cycle Highway Manual, Interreg



Vertical Alignment - Gradients
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d® Cyclists should not need to dismount (or put foot on the Great @utdeers

ground) to negotiate corners on ramps......not all cyclists

can dismount with ease.

d% If tracks are shared with pedestrians the gradient must be

in line with accessibility requirements so as its usable by
wheelchair users. This will require rest places at regular

intervals which will lengthen the ramp.




Clearances - Headroom

@ Cyclists passing through tunnels or under signs need

clearance so as they do not collide with a solid object.

Table 4.12: Recommended headroom clearance.

Parameter | Headroom clearance

Desirable minimum 27 m
Absolute minimum 24 m

(existing structures) 2.2m

Cycle Highway Manual, Interreg
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Clearances — entry restriction

d® ldeally no bollards or signs should be provided
within a cycle track as they can be a hazard to

cyclists particularly in poor weather and darkness.

d® Where vehicles need to be prevented from
accessing a cycle track bollards can be used as long

as there is a clearance of 1.5m between upstands.

d® These bollards must be in a contrasting colour,

have associated markings and reflective banding.
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Thank you for you; attention

Email feedback: cyclemanual@nationaltransport.ie
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