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STUDY OBJECTIVESTUDY OBJECTIVE

To investigate the differences and similarities 
in the safety performance of 

NJJIs vs. Conventional intersections 
based on statistical analyses of 

intersection crash data
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BACKGROUNDBACKGROUND
• NJJIs have been around for the past few 

decades

• NJJIs are expected to improve traffic operations 
by eliminating the left-turn phase on the major 
road 

• NJJIs are expected to improve traffic safety by 
reducing the total number of potential conflict 
points and specific conflicting maneuvers at the 
intersection
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CONFLICT POINTSCONFLICT POINTS
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BACKGROUND (contBACKGROUND (cont’’d.)d.)

• FHWA Priority Area is Intersection Safety

• FHWA efforts to reduce fatalities, personal 
injuries and crashes at intersections

• FHWA Research Program on               
Non-Traditional Intersections and 
Intersection Treatments
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TYPES OF NJJI RAMPSTYPES OF NJJI RAMPS
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“FORWARD” JUGHANDLE RAMP



TYPES OF NJJI RAMPSTYPES OF NJJI RAMPS
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“REVERSE” JUGHANDLE RAMP



ANALYSIS METHODOLOGYANALYSIS METHODOLOGY
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Traffic related data 
provided by NJDOT 

Any jughandles 
available? 

Look for conventional 
intersections 

See if comparibility 
parameters match 

Yes

No 

Finalize set of jughandle 
and conventional 
intersections 

Look for accident data in 2 
Formats – 1999, 2000 and 
2001-2004 

Identify the crashes 
pertaining to each 
intersection by year 

Develop filters for the 
data set 

Finalize the data set 
for analysis 

Investigate for 
uniformity in data set 

Generate Pivot Tables 
for different variables 
and Rates 

Note similarities/ 
differences, identify 
explanatory variables 

Perform ANOVA tests to 
determine if differences 
have statistical significance

Develop crash 
prediction models for 
both data sets 



PRIMARY PRIMARY ““COMPARABILITYCOMPARABILITY””
PARAMETERSPARAMETERS

• Similar Area Type – Rural / Urban
• Four-legged signalized intersections with no traffic 

signal control at the termini of the jughandle
ramps on the minor road approaches

• Similar number of Lanes on major & minor road
• Similar AADTs for major & minor road
• Similar posted Speed Limit on major & minor road
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SECONDARY SECONDARY ““COMPARABILITYCOMPARABILITY””
PARAMETERSPARAMETERS

• Similar Turn Movement Distributions
• Similar Median type and width
• Similar Proximity to nearby signalized 

intersections on both the major and minor 
roadways
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SOURCES OF INFORMATIONSOURCES OF INFORMATION

• Straight Line Diagrams (SLDs)

• Crash Data on NJDOT website (1999-
2004)

• Intersection traffic counts from NJDOT

• Aerial maps from NJGIN
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CRASH DATA SETCRASH DATA SET
• Animal Crashes (approx 1%) EXCLUDED

• Intersection Footprint of NJJIs (0.11 mile)

• Period of study – 5.5 years (1999-mid 2004)

• Total number of accidents - 11,326

• Total number of vehicles involved - 22,546

• Total number of people involved - 30,463

• 44 NJJIs and 50 Conventional Intersections
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VARIABLES CHECKED FOR VARIABLES CHECKED FOR 
UNIFORMITY/DIFFERENCESUNIFORMITY/DIFFERENCES

• Accident Severity by Year
• Road System
• Traffic Controls 
• Road Character
• Surface Condition
• Weather
• DUI %
• Truck Involvement
• Road Division
• Road Under Construction
• Safety Equipment Used
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• Driver License State   
(% of familiar drivers)

• Light Condition
• Apparent Contributing 

Circumstances
• Sequence of Events
• Age Distribution of 

Drivers
• Time of Day
• Day of Week



RESULTSRESULTS

FHWA Contract : DTFH61-03-D-00105

Safety Comparison of NJJIs vs. Conventional intersections



RESULTS (contRESULTS (cont’’d.)d.)
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RESULTS (contRESULTS (cont’’d.)d.)
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RESULTS (contRESULTS (cont’’d.)d.)
• NJJIs have lower PDO, fatal+injury and head-on accident rates 

(relative to exposure) than conventional intersections

• NJJIs have a higher proportions of rear-end and PDO accidents and 
a lower proportion of left turn accidents than conventional 
intersections

• Forward jughandles have the highest rate of accidents per million 
vehicle miles traveled overall, close to 1.3-1.4 times as many as the 
other two jughandle intersection types

• Reverse jughandles have the lowest rate of angle and left turn 
crashes per million vehicle miles traveled because the ramps lessen 
the opportunities for crossing conflicts
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DEVELOPMENT OF NEGATIVE DEVELOPMENT OF NEGATIVE 
BINOMIAL CRASH MODELSBINOMIAL CRASH MODELS
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CURE PLOTSCURE PLOTS
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COMPARISON PLOTSCOMPARISON PLOTS
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COMPARISON PLOTSCOMPARISON PLOTS

FHWA Contract : DTFH61-03-D-00105

Safety Comparison of NJJIs vs. Conventional intersections



QUESTIONS ? QUESTIONS ? 

COMMENTS !COMMENTS !
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