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9,956 crashes (63 fatalities) at stop controlled intersections In

MN (2010, Minnesota Motor ,Vehicle Crash Facts)

Right angle crashes (high severity) are particularly problematic
at high speed

Most prominent problem — gap acceptance (Donath et al, 2007;
Chovan et al, 1994)

MnDOT making significant investment
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 Evaluate driver behavior changes at mainline and stop-
controlled approaches for intersections with and without
CWS;

* Provide better information to guide future investments in
CWS
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5 Treatment sites

Site selected in conjunction with TAP

Treatment sites selected to represent configuration common in MN
For data collection, sites with installation date in winter were avoided

5 Control sites (1 for each treatment)
Selected near-by test or adjacent intersection along the same corridor
Similar geometric characteristics as the treatment site

TOTAL: 10 SITES



Location

Intersection

Cottonwood C Conrrol  |Minnesota 60 and 370th Street
ottonw ounty Trearment |[Minnesota 60 and Countv Road 1
. Conrrol  |Minnesota 47 and County Road &
Isanti C
ounty Treatment |Minnesota 47 and County Road 5
Chi Count Contrel  |Minnesota 7 and County Foad 15
e me Y Treatment |Minnesota 7 and County Boad 6
Control  |Minnesota 7 and County Road 1
cod County Treatment |Minnesota 7 and County Road 9
Pivest County Control Minnesota 23 and County Road 16
one Coun
P Treatment |Minnesota 23 and County Road 8
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A, 10001851_150507062544_Lmp4 - VLC media player
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Posted Speed Posted Speed Posted Speed Active Alert Timing and Distance
| Limit, -10 MPH Limit Limit, +10 MPH (User-Configurable Lag Time) !
- 4 Seconds | 6.5 Seconds | 9 Seconds
45 MPH 264’ 429’ 594’ !
55 MPH 323’ 524’ 726’
65 MPH 381’ 620’ 858’




Intersection Collision YWarnirig

e |CWS: Give warning to BOTH minor and major approach
vehicles

 message sign: “VEHICLE ENTERING WHEN FLASHING”
“CROSSING TRAFFIC WHEN FLASHING,”
or “WATCH FOR ENTERING TRAFFIC.”

e System actuated by vehicles detectors to
alert motorist on major and minor street.
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|ghttie' Elwep"en‘ds on lighting conditions

Collect after data L e
= 1lG 3 month Ity eTle i~ ga%:?:[:)t;:{]:c\ilfglmlzed to collect
_ 12 to 14 months (habituation) &m0

e Similar weather/traffic conditions as
before

minor: vehicle reaction to
stop sign (i.e. type of stop)




Dezitar Collaciior

 Instrument contracted from
“LiveView Technologies”




First five vehicles in free flow condition.

Random time frame sheet used as a reference
for start time.

Only videos from weekdays are used for data
reduction

Videos were mostly reduced from 6 am in the
morning to 8 pm in the evening. However, it
largely depends on the weather and seasons.

Maximum days of video used for data
reduction: 5 days

Only conflict data was reduced for a entire
time frame.

LIST OF FEW VARIABLES REDUCED

UArrival Time

U Departure Time

U Type of vehicle

U Color of vehicle

U Type of turning movement: Left/ Right / Through

U Type of stop: Complete stop / Rolling / No slow

U Stop location: Before / After / At the stop bar

UICWS Status at Arrival: Activated / Un-activated /
Unknown

UICWS Status at Departure: Activated / Un-activated
/ Unknown

U Conflict: Description / Time

U Weather: Sunny / Cloudy / Rain / Snow

U Pavement surface: Dry / Wet/ Snow

U Lighting condition: Day / Dawn / Dusk

U Accepted gap

U Neighboring vehicle

W Vehicle platoon

U Size and Number of rejected gap

U Gender

U Distraction details: Cell phone / Passengers

U Number of glances: Between start and end point

C media player ‘ . [= e |
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Compared stopping when system when was activated/not
activated

Drivers much more likely to come to a stop when
activated (also related to on-coming traffic)

Rolling stop much more likely when not active (71%)
versus active (25%)

2 g Before 1-mon 1-mon not 12-mon 12-mon
MIﬂOr Change IN NO activated active activated not active
Complete 48.0% 75.2% 29.0% 70.7% 30.0%
StOp Stop
Rolling 51.6% 24.6% 70.5% 29.3% 69.8%
Stop

Non Stop 0.4% 0.2% 0.4% 0.0% 0.2%
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Gap Disirloution

Control

Left Thru Thru Right Left Thru Right
-0.4% -0.8% . . . 0.5% -0.2% -0.9% -0.6% -0.5%
-1.1% 0.0% : . . 4.3% -0.7% -4.2% -4.9% -0.1%
-2.2% 0.6% : : . 1.6% -0.9% -3.6% 1.1% -2.6%
3.7% 0.3% . | 0% -6.3% 1.8% 8.6% 4.4% 3.2%
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- Ingeneral, gap size increased after installation
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Drivar Glarices

Treatment Control
Before 1-mon Change Before 1-mon Change
Complete stop
Left glances 1.61 2.12 0.52 1.68 1.48 -0.19 B e
Right glances 1.38 2.00 0.62 1.47 1.92 045 —
Rolling stop
Left glances 1.06 1.17 0.12 0.97 1.10 0.13

Right glances 0.71 1.01 0.30 0.82 1.06

Average number of glances increased after
Installation
Suggests improved scanning
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1-month

Change at 1-month
12-month

Change at 12-month
Before
1-month

Change at 1-month
12-month

Change at 12-month




g e




	Evaluation of Intersection Collision Warning Systems
	Background
	Objectives
	Site Detail
	Site Detail
	System Layout at Treatment site
	Intersection Collision Warning
	Data Collection
	Data Collection
	Data Reduction
	Results
	Stopping Behavior
	Gap Distribution
	Critical Gap
	Driver Glances
	Conflicts
	Questions

