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Successful implementation of Safe System Principles
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2030 passenger vehicle
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Seatbelt Reminders



Utilizing human crash tolerance as 
key design factor

Source: Transport Accident Commission Rizzi, M. et al. (2023). Proposed Speed Limits for the 
2030 motor vehicle. Proceedings of ESV. 
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Example of rural road stereotype

Road Stereotype:

M3 - Moderate movement of people and/or goods

Systemic crash types: 

Head-on, Single, Rear-end

Before:

Speed limit of 100 km/h with minimal infrastructure

Allan, M., Hunter, C., Strandroth, J., Corben, B. Developing a rural Network Safety Plan for Victoria. Extended 

abstract in proceedings of the 2024 Australasian Road Safety Conference, Hobart, Tasmania.



Crash test 32 km/h Real life crash ~70 km/h

Mismatch between best practice and real life



Developing rural road stereotypes – Midblock 



Example of rural road stereotype

Road Stereotype:

M3 - Moderate movement of people and/or goods

Systemic crash types: 

Head-on, Single, Rear-end

Before:

Speed limit of 100 km/h with minimal infrastructure

After:

• 80 km/h speed limit 

• Supporting infrastructure including targeted roadside barriers, 
sealed shoulders and delineation improvements

Allan, M., Hunter, C., Strandroth, J., Corben, B. Developing a rural Network Safety Plan for Victoria. Extended 

abstract in proceedings of the 2024 Australasian Road Safety Conference, Hobart, Tasmania.



Developing rural road stereotypes – Intersections 

Allan, M., Hunter, C., Strandroth, J., Corben, B. Developing a rural Network Safety Plan for Victoria. Extended 

abstract in proceedings of the 2024 Australasian Road Safety Conference, Hobart, Tasmania.



Allan, M., Hunter, C., Strandroth, J., Corben, B. Developing a rural Network Safety Plan for Victoria. Extended 
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Example of rural road stereotype

Road Stereotype:

M1 Highway and M5 Labuan Road intersection 

Systemic crash type: 

Right turn across path, Crossing, Rear-end, Head-on 

Before:

• Speed limit of 100 km/h without Safe System infrastructure and 
with poor delineation

• At-grade uncontrolled 4-leg intersection

After:

• Median barrier on Murray Valley Highway (prevents vehicle 
crossing centreline)

• Left in/left out or closure of Labuan Road, with safe 
U-turn facilities (or roundabout) downstream

Allan, M., Hunter, C., Strandroth, J., Corben, B. Developing a rural Network Safety Plan for Victoria. Extended 

abstract in proceedings of the 2024 Australasian Road Safety Conference, Hobart, Tasmania.



Validation of Safe System End States
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Determine 
systemic 

risks

Define Safe 
System end 
state

• Define road 
stereotype

• Define modal 
priorities

• Determine future 
vehicle safety 
performance

Validation of 
end state 

• Calculate FSI 
residuals, in 
terms of both 
numbers and 
crash types

Gap analysis

• Define the gap 
between the 
current and 
the ultimate 
Safe System 
end states 
(map and 
quantities)

Crash data 
modelling

• Estimate FSI 
savings over 
time

Outputs

• Investment 
plans

• Inform future 
policy

• Produce NSP 
guides

NSP Development Methodology



Rural arterials

Road length

Acceptable 1,500 km

Not acceptable 13,200 km

Gap-analysis and 

investment plans 

(remediation) 

Policy

(new development)



From injury risk functions to system design for PTW (DRAFT)

• 10% risk of fatality at around 90 km/h 

relative speed (Terranova et al. 2023)

• 10% risk of MAIS 3+ and fatal at around 50 

km/h relative speed (Complettano et al. 

2025; Lübbe et al. 2022) 

1 2 3

• AEB reduce speed 20 km/h = 

maximum relative speed 100 km/h?

4

Safe travel speed = 50 km/h 

(35 km/h for MAIS 3+ and fatal) 

5

Source: Research Project for the Swedish Transport Administration –
‘Design Principles for a Safe System for Powered Two-Wheelers’



Lidköping, a case study



Inner city area

Residential areas

City area

Source: Lidkoping municipality 
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Thanks!

Dr Johan Strandroth
johan@strandroth.com

mailto:johan@Strandroth.com
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