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Coherent Network Design
Connected networks for all modes in West Palm Beach.
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Road classification in build up areas
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Design for vulnerable road users first



Systematic Safety Approach (US)

Arterial Collector Local



Road categorization



Road categorization; a touch of Dutchness



Safe Street Design
Integrating new design principles in West Palm Beach.



Design features Arterials: separation

30 mph roads: Arterial road, flow function

Ideal form of arterial road Minimal form of arterial



Essential elements for arterial roads

Mix when you can, separate when you must.

• Continuous car travel flow: Guarantee continuous travel speeds along the corridor 
continuous, smooth asphalt, lineair, recognizable (uniform), absence 
of exchanges (parking, side streets), absence of houses/developments.

• Focus on through traffic:    Create a corridor which functions to transport traffic 
conveniently, so that traffic won’t ‘rat run’.

• Separated infrastructure per mode Higher speeds make mixing impossible; physical separation
between cars (directional), bicycle users and pedestrian.

• Hierarchy at intersections: Intersections are prioritized, often signalized or 
roundabouts. Side streets ‘feel’ of lower order.
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Continuous travel flow

Capacity: 15.000 cars/day



Focus on through traffic

Capacity: 15-20.000.000 cars/day



Focus on through traffic

Capacity: 10-15.000 cars/day



Separation where needed
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Separation where needed
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Separation where needed

25Capacity: 25-30..000 cars/day



Hierarchy at intersections

Capacity: 15..000 cars/day



Design features Locals: mix and mingle
20 mph roads: Local streets, access function

Ideal form of local street Minimal form of local street



Essential elements for local streets
Mix when you can, separate when you must.

• Traffic calming: Guarantee low travel speeds within the zone
narrow, non-asphalt, different coloring, 
disalignments, uncommon, subjective insecurity

• Prevent through traffic:    Create a network which accommodates local
traffic but is unattractive for through traffic.

• Intuitive Gateways: Create a logical transferpoint between to road
of different categories

• Interaction at intersections: Emphasize equality between roads of the
same order

• Differentiation and non-uniform Different textures of surface materials, subtle
suggestions, like trees, benches, angled parking, etc
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Traffic calming: nice and tight
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Traffic calming: even narrower
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Traffic calming: Home Zones
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Traffic calming: Place aspects
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Traffic calming: bumps
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Traffic calming: bumps
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Traffic calming: pinchers
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Preventing through traffic
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Gateways: visible hierarchy
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Gateways: visible hierarchy
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Equality at intersections
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Equality at intersections

40



Equality at intersections
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Forgiving bicycle infrastructure

Everyone makes mistakes. Outcomes should not be severe; mistakes should be forgiven. 

Wider buffer/clearance 
zone

Rumble and/or 
recovery strip

(tactile difference)

Visual clues at the edge f the path



Forgiving bicycle infrastructure

Everyone makes mistakes. Outcomes should not be severe; mistakes should be forgiven. 

Tapered/roll-
over curb

Smooth bike 
path surface 



Forgiving bicycle infrastructure

Everyone makes mistakes. Outcomes should not be severe; mistakes should be forgiven. 

Removal of bollards 
Or ‘announcing’ them

Rumble and/or 
recovery strip

Clear road 
markings



Separated bike infrastructure, traffic calming



Intersections:

the weakest link



Intersections: the weakest link – 20 mph
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Intersection with regulated yielding conditions
local side street entrance: continuous sidewalkIntersection with yielding conditions + table
Intersection with yielding conditions + pin



15-1-2026
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Safety at intersections



Intersections: the weakest link – 30 mph
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Signalized intersections

49

Roundabouts (single, double, turbo)
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What not to do!



What not to do!



What not to do!



What not to do!



What not to do!



What not to do!



Basic principles for traffic safety

15-1-2026

minimize difference in mass
and speed

minimize amount of conflict 
points

separate modes at conflict 
points in time or space

separate modes with large 
mass / speed difference



Recommended intersection type per road

15-1-2026
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Protected intersections: principles

15-1-2026
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Protected intersections: principles

15-1-2026
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Protected intersections: principles

15-1-2026
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Protected intersections: principles

15-1-2026
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Safety of bicycle crossings

Unidirectional versus bidirectional bicycle 
crossings:

Bidirectional crossings are twice as 
unsafe as unidirectional crossings

At-grade crossings are twice as unsafe 
as raised crossings.

The safest way for cyclists to cross a 
collector or arterial is raised, 
unidirectional.



Protected intersections: principles

Right turn: Vehicle characteristics

Blind spot prevention: camera and mirror
Guardrail on side trailer.



Design principles: Free right turn

15-1-2026
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CYCLISTS FREE RIGHT TURN, 
BYPASSING INTERSECTION



Design principles: Free right turn
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Design principles: Buffer locations

15-1-2026
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PROTECTED BUFFER AREA FOR 
CYCLISTS AND PEDESTRIANS



Design principles: Buffer locations

15-1-2026
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Design principles: Refuge islands

15-1-2026
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Design principles: Refuge islands

15-1-2026
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Design principles: Signal phases

15-1-2026
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Design principles: Signal phases

15-1-2026
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DEDICATED TURNING LANE:
ONLY PROTECTED PHASES



Design principles: Signal phases

15-1-2026
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Downtown: spatial restrains

15-1-2026
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Unsignalized intersections



Protected Roundabouts
• Cyclists without 

priority

• No colored bike path
on crossings

• 10m (at least 2 car
length) out of the
roundabout

• Refuge island halfway
each road

• If bicyclist without 
priority, than
pedestians as well.



Protected Roundabouts
• Cyclists with priority

• Colored bike path
through and through

• 5m (1 car length) out 
of the roundabout

• Refuge island halfway
each road

• Ideally crossing on a 
bump



Protected Roundabouts
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Protected Roundabouts



Protected Roundabouts
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Protected Roundabouts
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Protected Roundabouts
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Outer radius 41 ft – 65 ft
Inner radius 21 ft – 50 ft
Lane width 18 ft



Protected Roundabouts
24 conflict areas are eliminated with a roundabout



Turbo roundabouts



’Dutch left’ intersection. 



Transformations



Roundabout design

8686



Roundabout design
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Roundabout design

8888



Roundabout design
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Workshop
Design the street

and the intersection



Exercise: Case study design.

• High over concept design (full case study area)

• Design the corridor (full case study area)

• Design the intersection (zoom in on different part of 
the study area)

• Presentation

Corridor design: look at the road classification and the AADT. Are all lanes necessary? If

reduced, where and when? 

What is the role of the corridor in the bike network? What bicycle and pedestrian quality are 

we striving for? For whom? 

+/- 10 min.

Design the street, draw on the aerial map. 

Focus on the road segments first, with a rough idea of intersection types.

Think about safety, zones, dimensions. But not too detailed. (its not CAD).

+/- 20 min

Design a major and minor intersection in more detail

Top down drawing. Think about right of way,, signalization and buffering space, maybe even 
signal phasing. 

Materialization really matters to ensure self explanantory design.

+/- 30

Bundle the previous step in a 5 min presentation


