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alternative intersection designs

Continuous Green T Roundabout

Quadrant Roadway Intersection Restricted Crossing U-Turn (RCUT)



alternative intersection design

Median U-Turn

Bowtie Intersection



Innovative interchange design

Diverging Diamond Interchange Single Point Urban Interchange

Partial Cloverleaf Interchange



Why consider an Alternative?

■ Conventional signalized intersection 

is sometime insufficient to solve 

congestion and safety problems

■ Alternative intersection design may 

solve congestion and safety issues

■ Improve safety for pedestrians and 

bicyclists

■ Can be cost effective



VDOT – Signal Justification Report
(SJR)

■ VDOT’s IIM-TE-387.0; July 2017

■ To prioritize mobility and safety for all 

modes of transportation on an arterial

■ Certain roadways within Virginia are 

designated as “Arterial Preservation 

Network”

– Mobility Preservation Segments

– Mobility Enhancement Segments



Arterial Preservation Network



VDOT – Signal Justification Report
(SJR)

■ SJR has basic requirements

– Traffic signal shall not be installed 

without prior approval of an SJR

– Considerations for roundabout 

and other alternative designs. 

Viable alternative intersection 

shall be evaluated using VJuST



VDOT Junction Screening Tool

■ A sketch level level tool developed by 

VDOT to assist transportation 

engineers/planners when 

considering alternative intersection 

design

■ VDOT altered Cap-X tool 

■ Includes 26 alternative 

intersections/interchange design



■ VJuST Scoring System

– Congestion

– Pedestrians

– Safety

■ Input Parameters

– Traffic volume

– Lane Configuration

VDOT Junction Screening Tool



Congestion Calculation

■ Congestion – Indicated in terms of 

volume/capacity ratio (v/c)

■ V/C varies with lane configuration 

and traffic volume

■ Alternative intersection/interchagne

designs are divided into different 

zones and v/c for each zone is 

calculated



Input Worksheet



Safety 

■ For each alternative design conflict 

points are weighted for;

– Crossing

– Merging 

– Diverging

■ Conflict points are weighted based 

on the cost of each conflict point in 

VA



Safety 



Example – Intersection
Route 28 at US 17 

Conventional Signalized Intersection



Median U-Turn - Congestion



Partial Median U-Turn



Quadrant Roadway Intersection



Diverging Diamond Interchange



Conflict Points for Alternatives



Result Worksheet



Example –US 29 at Route 651



Summary

■ To improve corridor mobility and safety, 
VDOT requires evaluating alternative 
designs

■ VJuST is developed by VDOT to evaluate 
alternative intersections

■ A sketch level tool that helps select a 
bunch of alternatives over a 
conventional signalized intersection

■ A design can be compared for 
congestion, safety, pedestrian 
movements




