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Å50 cyclists a year killed or 
seriously injured by 
defects
ÅAssessment of potholes is 

subjective, and grounded 
in experience of car users
ÅThese scenarios are 

untestable
ÅÂĲŸƓũĲШĬŸŰќƣШĦǃĦũĲШ

because they feel unsafe Photo credit: Simon Tippler

Why? Real World Problem
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National Context т Untapped Opportunity
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National Context т Untapped Opportunity

Average including 
lockdown effects

2023

What we need to 
achieve for the 
next 5 years



2025 Vectayn Limited. All rights reserved.

ÅCorporate : tyre companies modeling kerb strike 
events, some of which are published.

ÅPublic domain : papers in the on heavy duty wheels 
traversing rough terrain.

ÅData set: road vibration on a trail bike.

ÅSingle Paper: cyclists riding over 15-16mm dowels on 
an instrumented road bike.

This has been an exercise in extrapolating what is 
available as sensibly as possible.

What: Sources of Data
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Open source
HONDA ACCORD BL MODEL (V1.1) 

Models
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Settling - Dynamic Relaxation
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+ .sif

Settling - Dynamic Relaxation
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Kerb strike: 3-4g

Pothole exit: 2g

Car

Acceleration

Force

Analysis results compare well to typical data
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Dataset from a cycling 
scientist in Australia

Mountain Bike (MTB)
Acceleration

Analysis results compare 
well to acceleration data



2025 Vectayn Limited. All rights reserved.

Perceptual Thresholds for Shock-
Type Excitation of the Front Wheel 
ŸŉЮċЮÅŸċĬЮ7ŔĦǃĦũĲЮċƣЮƣőĲЮ9ǃĦũŔƚƣѢƚЮ
Hands Jean-Marc Drouet, 
Catherine Guastavino and Nicolas 
Girard

Road-type Bike

Acceleration Energy at Hands

15.1mm 15.9mm

Analysis results compare well to 
previous research
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10mm 100mm

Wheelchair

Acceleration Force

Testing the limits of the analysis
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No 
damage 
to wheel

No 
ћƓŔŰĦőŔŰŊќШ
of the tyre

Cycles: ISO 4210-6 
(bike frame 
strength)

Z loading т 
too large 

leads to risk 
of injury=

X force т 
too high 
and the 

subject will 
stop

Pass Criteria
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2g 4g 5g 5g

20mm bump

Acceleration

X & Z Forces

Wheel chair requires 2kN 
push to maintain speed
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Tyre deforms as much as 
it can to manage energy
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