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To investigate the differences and similarities
In the safety performance of i!
NJJIs vs. Conventional intersections ’
based on statistical analyses of
Intersection crash data

Safety Comparison of NJJIs vs. Conventional intersections



FHWA Contract : DTFH61-03-D-00105

S OROUND ;

 NJJIs have been around for the past few
decades g

 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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Four-Leg Signalized

Four-Leg Signalized

Four-Leg Signalized

Four-Leg Intersection with 2 Intersection with 1 Intersection with 2
Signalized Forward Jughandile Forward and 1 Reverse Reverse Jughandle
Conflict type Intersection Ramps Jughandle Ramp Ramps
Merging/diverging 16 16 16 16
Crossing (left turn) 12 6 5 4
Crossing (angle) 4 4 4 4
Total 32 26 25 24
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« FHWA Priority Area is Intersection Safety .
 FHWA efforts to reduce fatalities, personal 4
Injuries and crashes at intersections

« FHWA Research Program on
Non-Traditional Intersections and
Intersection Treatments
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Based on Figure 6-O "%,’; * 35 | [CROSS ROAD DIMENSIONS
;% | | "A" = 23 for one-lane approach.
E3 30’ for two-lane approach.
| | “B” = 20 if "A" is 23",
27’ it A" is 30°.

#g” = 20 for one lane.
27 for two lanes.
D" = 20'if "C” is 20'.
277 "C” is 27,
See Figure 6-J.
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= 11JJI RAMPS

Length of Accel.
Based on Figure 60

LOCAL ROAD
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Traffic related data

e provided by NJDOT

No

A 4

Any jughandles

A

available?

Yes

See if comparibility
parameters match

Look for conventional
intersections

A\

Finalize set of jughandle
and conventional
intersections

A

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

for analysis

A 4
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— 5| Finalize the data set

Investigate for
uniformity in data set

Generate Pivot Tables
for different variables

| and Rates

2

Note similarities/
differences, identify
explanatory variables

\ 4

Perform ANOVA tests to
determine if differences

have statistical significance

Identify the crashes

.| pertaining to each

Develop filters for the
data set

intersection by year

==

Develop crash
prediction models for
both data sets
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DNEANIETERS
« Similar Area Type — Rural / Urban {

LY
e 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
e Similar AADTs for major & minor read
e Similar posted Speed Limit on major & minor road
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COVIPARABILI .
PARANMIETERS

e Similar Turn Movement Distributions a

»

e Similar Median type and width

 Similar Proximity to nearby signalized
Intersections on both the major and minor
roadways
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h!*\)\)b HEES OF |NFORMATION ™

o Straight Line Diagrams (SLDs)

e Crash Data on NJDOT website (1999-
2004)

e |ntersection traffic counts from NJDOT

« Aerial maps from NJGIN
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44 NJJIs and 50 Conventional Intersections
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Animal Crashes (approx 1%) EXCLUDED
Intersection Footprint of NJJIs (0.11 mile)
Period of study — 5.5 years (1999-mid 2004)
per of accidents - 11,326

ner of vehicles involved - 22,546

per of people involved - 30,463
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 Accident Severity by Year < Driver License State

g

 Road System (% of familiar drivers) if»'
« Traffic Controls  Light Condition
« Road Character * Apparent Contributing

Circumstances

o Surface Condition fE

* Weather : iggu&gﬁ?bﬂuoxeor}ts
. _I?UI‘;(/OI | Drivers

e Truck Involvement  Time of Day

e Road Division
 Day of Week
e Road Under Construction y

o Safety Equipment Used
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Soverty | Collton Soce | Same . [ Sanedt. | g | Heason | LotTun | oter
Conventional Intersections

Fatality Count 3 1 3 8 15
Column % 0.1% 0.1% 0.5% 1.2% 03%
Row % 20.0% 6.7% 20.0% 53.3% 100.0%
Per MEV/year 1.62 0.54 1.62 4.33 8.11
Per MVT/year 1.84 0.00 0.61 0.00 1.84 4.92 9.22

Injury Count 762 49 415 47 288 207 1768
Column % 33.9% 8.3% 39.5% 42.3% 46.4% 32.0% 33.6%
Row % 43.1% 2.8% 23.5% 2.7% 16.3% 11.7% 100.0%
Per MEV/year 412.01 26.49 224.39 25.41 155.72 111.93 955.96
Per MVT/year 468.20 30.11 254.99 28.88 176.96 127.19 1086.32

Property | Count 1483 544 635 64 330 431 3487

gﬂmage Column % 66.0% 91.7% 60.4% 57.7% 53.1% 66.7% 66.2%
Row % 42.5% 15.6% 18.2% 1.8% 9.5% 12.4% 100.0%
Per MEV/year 801.86 294.14 343.35 34.60 178.43 233.04 1885.43
Per MVT/year 911.21 334.25 390.17 39.32 202.76 264.82 214253

Total Count 2248 593 1051 111 621 646 5270
Column % 100.0% 100.0% 100.0% 100.0% 100.0% | 100.0% 100.0%
Row % 42.7% 11.3% 19.9% 2.1% 11.8% 12.3% 100.0%
Per MEV/year 1215.50 320.64 568.28 60.02 335.78 349.29 2849.50
Per MVT/year 1381.25 364.36 645.77 68.20 381.56 396.92 3238.07
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Severity Collision Code Same Dir. | Same Dir.

(Column) (Row) RearEnd | Sideswipe | An9e | Head-On | LeftTum

Jughandle Intersections
Fatality Count 1 8
Column % 0.03% 0.1%
Row % 12.5% 100.0%
Per MEV/year 0.39 3.14
Per MVT/year 0.45 3.57
Count 1169 74 305 26 70 1818
Column % 34.1% 10.8% 30.0% 36.6% 31.4% 30.0%
Row % 64.3% 41% 16.8% 1.4% 3.9% 100.0%
Per MEV/year 459.29 29.07 119.83 10.22 27.50 714.28
Per MV T/year 521.92 33.04 136.17 11.61 31.25 811.68
Count 2257 613 711 45 153 4230
Column % 65.9% 89.2% 70.0% 63.4% 68.6% 69.9%
Row % 53.4% 14.5% 16.8% 1.1% 3.6% 100.0%
Per MEV/year 886.76 240.84 279.35 17.68 60.11 1661.94
Per MV Tl/year 1007.68 273.69 317.44 20.09 68.31 1888.57
Count 3427 687 1016 71 223 6056
Column % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Row % 56.6% 11.3% 16.8% 1.2% 3.7% 100.0%
Per MEV/year 1346.44 269.92 399.18 27.90 87.62 2379.36
Per MVT/year 1630.05 306.72 453.61 31.70 99.56 2703.82
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Parameter

Jughandile
Intersections

Conventional
Intersections

Difference

2-tailed
Significance

Rear End Collisions
Percentage

56.6%

42.7%

+ 13.9%

<0.000

Rear End Collisions per
Million Entering Vehicles

1346

1215

+ 131

0.688

Rear End Collisions per
Million Vehicle Miles

1530

1381

+ 149

0.886

Head-On Collisions
Percentage

1.2%

2.1%

- 0.9%

0.013

Head On Collisions per
Million Entering Vehicles

28

60

- 32

0.010

Head On Collisions per
Million Vehicle Miles

32

68

- 36

0.008

Left Turn Collisions
Percentage

-8.1%

=<0.000

Left Turn Collisions per
Million Entering Vehicles

- 248

<0.000

Left Turn Collisions per
Million Vehicle Miles

- 282

<0.000

Fatalities & Injuries
Percentage

-3.7%

0.141

Fatalities & Injuries per
Million Entering Vehicles

- 247

0.085

Fatalities & Injuries per
Million Vehicle Miles

- 281

0.018

Property Damage Only
Percentage

+ 4.8%

0.141

Property Damage Only per
Million Entering Vehicles

- 223

0.166

Property Damage Only per
Million Vehicle Miles

- 254

0.059
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 NJJis have lower PDO, fatal+injury and head-on accident rates
(relative to exposure) than conventional intersections !1

* 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

Safety Comparison of NJJIs vs. Conventional intersections
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 BIIOMIAL CRASH MODELS

Cases
Jughandle|Carvention al Jughandle
Jughandle| Comventional| Fatal and | Fatal and |Jughandle| Conwvertional| Left Turn | Convertional| Jughandle|Comrention al
Tatal Tatal Imjuny Injuny Fear End| RearEnd |andAngle Angle Sideswipe| Sideswipe

Wariables | Accidents| Accidents | Accidents | Acciderts | Accidents | Accddents | Acciderts | Acddents | Accidents | Accidents
20545 | - 137703 05293 | 158975 | 241429 139115 03383 -7.9523 - 165173 -5.7149
Intercept 43599 | 2E24Fe) | C285a6) | (29sTE) | (aAEEMS) | 222110 | 032349 | 02853 | (3.e) | (29007
1.2148 0.9361 0.2234 02053 12385 10525 07378 03103 12231 09169

| hdajorAabT | (0.2528) (0. 19:23) -0.235<F | (020007 [0.2953 (0. 1702) [0.255) (0227 5) [0.25 167 [0.20:317
051628 02561 0.49078 03983 05316 02746 0.8181 0.2520 0.49495 03702

hdinor AaDT [ (01073 [0.07 12) 1011097 (007507 [0.1142] [0.0752) 101353 0. 020 (01310897 (01065

22961 28913 -2 B2S
| hajer Speed | (1.0538) (11017 (0. 238
05385 1.0204 13280
linar Speed [0.304h (0.0 [0.96557
Mdajor & hlinar 0.5524 05358
Speed (005 (021567
Taotal Major | -1 47082
Lanes 0.6 11
-1.5261 -1
Total Lanes (0702 (0,705
-0 3357 -0.6114
hledian Type™ (0. 17557 (0. 15257

01712 0.2075 01993 02075 01975 02195 02523 02851 02357 02573
Diparsion | (0.0C52) (0.0 (004517 | (0047 | (0.0425) (0.0503) O06357 | (00858 DOGE1Y | (007157

Freudo R’ 055 047 025 049 04a7 0.5 0.51 0.2 044 058
C alcul ated Rz 0.60 o053 024 045 o452 0.55 0.3 027 027 056 -
Log e
Likelihood/DF | 6256311 495 780 1262926 | 1085552 | 283 5037 15,0052 FaATe 42 44964 218572 2204906 .'\;"-T. - - =
Scaled Chi ey .
SgiDF 1.0354 1.0651 10283 1.2575 14124 0.9536 11783 1.2165 1.0258 1.2175 o - —

Sealed
[eviancedDF | 4 4735 1. 1457 11207 1. 137 1.0958 1 613 12500 1 .025 1.1053 1.1170

Type Wariable : Fresent -1, None- 0
(#)1- Standard Error for the variable abowe
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Low-Cost Intersection Treatments on High-Speed Rural Roads
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