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Intersection Safety Solutions

Ken Hansen | District 3 Traffic Engineer

East Central Focus Area

MN TZD 2015-2019 MN TZD 2014-2018
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Safe System

FHWA

Safe System Principles on outside

Safe Systems Elements on inside

Safe System

FHWA

Traditional Safe System
Prevent Crashes Prevent death and serious injuries

Improve human behavior Design for human mistakes/limitations

Control Speeding Reduce system kinetic energy

Individuals are responsible Share responsibility

React based on crash history Proactively identify and address risks
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SAFE SPEEDS: FATALITY RISKS
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Source: FHWA. Adapted from graphic created by Australian Roads and Traffic Authority of New South Wales. FHWA

SAFE ROADS: AVOIDING CRASHES

Avoiding crashes involves:

Separating users in 
space

Separating users 
in time

Increasing 
attentiveness and 
awareness

FHWA
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SAFE ROADS: CRASH KINETIC ENERGY

FHWA

Safe System: Roundabouts

15-25mph entry speed via 
path diversion

Warning or RRFB

Pedestrian Island

Sideswipe and rear end 
crashes are lower severity

TH 95 Princeton
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Safe System: Roundabouts

Safe System: Roundabout Crash Reduction

• 86% Reduction in Fatal Crashes

• 83% Reduction in Serious injury Crashes

• 57-63% Reduction in Pedestrian Crashes

• 3-16% reduction in Bicycle Crashes

MnDOT 2017
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Roundabouts Coming to an Intersection Near You

Hwy 210 at Hwy 25/CSAH 3
Brainerd

Hwy 210 at CSAH 1
Pillager

Hwy 169 at Hwy 200
Hill City

Hwy 169 at Hwy 27 (N jct)
Onamia

Hwy 169 at Hwy 18 (S jct)
Garrison

Hwy 71 at Hwy 210
Hewitt

Safe System: J-Turn (RCI, RCUT)

Right Turn only changes angle of crashes

Widened Shoulder for Trucks/Agg

Pedestrian Island

“Loon” (optional)

TH 169 north of Milaca
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Safe System: J-turn with only Median U-Turn

TH 169 south of Pease

Pedestrian Island

Right Turn only changes angle of crashes All turning traffic makes U-turn

Safe System: ¾ Access

Right Turn only changes angle of crashes

Concrete or striping

Needs 6ft to be 
considered a refuge

U-turn or lefts at next 
intersection
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Safe System: Roundabout Crash Reduction

• ~70% Reduction in Fatal Crashes

• 100% Reduction in Fatal and Serious Injury 
Crashes

• 70% Reduction in Angle Crashes

• 103% increase in Rear End Crashes

MnDOT 2021

J-Turns Coming to an Intersection Near You

Hwy 10 at CSAH 14 and TH 115
Randall

Hwy 10 at CSAH 16 and CSAH 11
Cushing

Hwy 23 at CSAH 8
Rockville

Hwy 371 at CSAH 29
Nisswa

Hwy 10 at CSAH 40
Near Royalton

Hwy 169 at CSAH 8
Pease
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THE 5 SAFE SYSTEM ELEMENTS CREATE REDUNDANCY

The “Swiss Cheese Model” of redundancy 
creates layers of protection

Death and serious injuries only happen 
when all layers fail

Post-crash 
care

Safe roads

Safe 
speeds

Safe 
vehicles

Safe road 
users

Post-crash 
care

Safe roads

Safe 
speeds

Safe 
vehicles

Safe road 
users

Source: FHWA
FHWA

Safe System Links

• FHWA Safe System Approach:

https://www.transportation.gov/NRSS/SafeSystem

• FHWA Safe System 2-pager:

https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf

• FHWA Safe System Presentation:

https://highways.dot.gov/safety/zero-deaths/safe-system-approach-presentation-0

https://www.transportation.gov/NRSS/SafeSystem
https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf
https://highways.dot.gov/safety/zero-deaths/safe-system-approach-presentation-0
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Thank You

Ken Hansen

Kenneth.hansen@state.mn.us

218-820-8341


