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Davis, CA 
14 % of people ride to work 



Davis, CA 

Road Fatality Rate: 1 per 100,000 



http://technogreatideas.blogspot.com/2008/09/strange-and-unusual-armoured-vehicles.html 

Vulnerable Road Users IN 



Road Fatality Rate for All 157 California Cities Over 40,000 
 

number per 100,000 population 

0.0 

17.3 



Davis, CA 

Road Fatality Rate for All 157 California Cities Over 40,000 
 

number per 100,000 population 



Pre-1950 

Post-1950 

5.6 

6.3 

Road Fatalities per 100,000 
California Cities of 40,000 to 120,000 



Risk of Fatality 
 

(Fatalities as % of Injuries)  
California Cities of 40,000 to 120,000 

 
 

Pedestrians Bicycle Riders People in 
Vehicles 

3.8 

0.72 
0.55 

5.4 

1.01 

0.75 

Pre-1950 

Post-1950 
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Impact Speed (mph) 

Source: Ashton and Mackay, 1979. 

Chance of Pedestrian Fatality vs. Impact Speed 

http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/foi/responses/2005/nov/203040message/paperaboutthedepartments20302445 



California Cities Study  
For Safety Does the Street Network Matter? 

Twenty-four Cities 





FHA Technical Bulletin No. 7 (1938) 
Planning Profitable Neighborhoods 



According to the FHA the grid 
layout was 
 
Monotonous 
Had Little Character 
Uneconomical 
Posed Safety Concerns 



Evolution of the Street Network in California 



Characterizing the the Street Network 

Shape and Configuration 
 

Street Network Scale 
 

Street Network Connectivity 



            Citywide Street Network 
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Adapted from Stephen Marshall, Streets & Patterns 



550 Intersections per Square Mile 

Portland, Oregon 

Network Scale 



110 Intersections per Square Mile 

Mid-town Atlanta, GA 

Network Scale 



 45 Intersections per Square Mile 

Salt Lake City, Utah 

Network Scale 



 Helvetia Platz 

Network Scale 

Portland, OR at 550 intersections 



Calculating the Street Network Scale 
Intersection Density per Square Mile 

750 ft 

600 ft 

Number of intersections in a mile along the X direction = (5280/750) + 1 = 8.0 

Number of intersections in a mile along the Y direction = (5280/600) + 1 =  9.8 

Intersection Density = 8.0 X 9.8 = 79 Intersections per square mile 

300 ft 

200 ft 

Intersection Density 

510 Intersection/sq. mile 

Intersection Density 

79 Intersection/sq. mile 



Link-to-Node Ratio = 1.61  

Link-to-Node Ratio = 1.13  

Link-to-Node Ratio = 1.16  

Network Connectivity 

A Link-to-Node Ratio > 1.40 is indicative of a connected street network 



Calculating the Connectivity of the Street Network Scale 

Link to Node Ratio 

Number of Links = 17 

Number of Nodes = 12 

Link to Node Ratio = 17/12 = 1.42 

Link to Node Ratio 

1.00 

Link to Node Ratio 

1.42 

Number of Links = 10 

Number of Nodes = 10 

Link to Node Ratio = 10/10 = 1.00 

Link to Node Ratio 

0.91 

Number of Links = 10 

Number of Nodes = 11 

Link to Node Ratio = 10/11 = 0.91 

A node is an intersection or a dead-end 

A link is a street segment between two nodes 



Street Network Properties 
 
Street Design Properties 

Average Total Number of Lanes 
Average Outside Shoulder Width 
Raised Median 
Painted Median 
On-Street Parking 
Bike Lanes 
Raised Curbs 

 
Travel and Activity Level 
 
Distance from City Center 
 
Income 
 
Mix of Land Use 

Variables included in Our Safety and Travel Choice Models 



Safety Analysis Based on Geo-coding 230,000 Accident Records 
in 24 California Cities 



Safety and Travel Choice Analysis done for 1040 Census Block Groups  
24 California Cities 



versus 



versus 

Risk of Severe Injury or Fatality*  

Chance of being Severely Injured  

30% Higher 
 

Chance of being Killed  

50% Higher  

*Given that an injury occurred 



Odds of Dying in a Road Accident  
based on Intersection Density* 

1 in 200 

1 in 500 

*Given that an injury occurred 



9% 

2% 

4% 

1% 

9% 

2% 

Percentage of People Walking, Biking or Taking Transit 



Percentage of People Walking, Biking or Taking Transit 
Effect of Intersection Density for Cul-de-sac Network 

0% 

5% 

10% 

< 81 81-144 144-225 225+ 



Percentage of People Walking, Biking or Taking Transit 
Effect of Intersection Density for Gridded Network 

0% 

5% 

10% 

< 81 81-144 144-225 225+ 



Guideline for Sustainable Street Networks 



Norman W. Garrick 
 

norman.garrick@gmail.edu 
www.engr.uconn.edu/~garrick 






