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Purpose

Determine the feasibility of
implementing alternative
intersection designs to
alleviate congestion and
improve current and
future level of service
(LOS) at the intersection
of N. Tryon St and W.T.
Harris Blvd.




Literature Review

Median U-Turn (MUT)
Superstreet

Continuous Flow

Quadrant

Continuous Green “T”
Echelon

Center-Turn Overpass (CTO)



Median U-Turn (MUT)
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CROSS STREET

Advantages Disadvantages

* Increased capacity * Left turn delay
* Reduced travel time * Left turn travel distance

* Enhanced progression * Left turn stops
* Fewer threats to pedestrians » Wider right-of-way
* Fewer conflict points * Higher minimum green time for pedestrians
* Lower collision rates * Indirect left turns into businesses
+ Wide median means less business visibilit



http://attap.umd.edu/img/Designs/1.jpg

Superstreet
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Advantages Disadvantages

* Perfect two-way progression with any * Less efficient with heavy minor street
signal spacing! volumes

* More efficient with light minor street  Wider right-of-way

volumes * Two stage pedestrian crossing

* Should be safer * Indirect left turns into businesses

* All pedestrian crossing controlled » Wide median means less business visibility
» Works well on an arterial lined with

development
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Continuous Flow

Antenial ar collectar

-~
w
w
+4
-~
(7}
0
17}
o
e
o

ARTERIAL

Advantages Disadvantages

* Reduced travel time with high volumes * No u-turns at intersection

*» Keeps traffic moving * Pedestrians must cross ramps
* Enhanced progression

* Narrower major street ROW
* Fewer conflict points

* Access difficult for parcels next to ramps
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Quadrant

Approx 5-6 acres
available for open

space or development
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Advantages Disadvantages

* Typically vies with median u-turn as most * Some left turns have more travel time,
efficient unconventional design distance, stops

* Major and minor streets can have narrow * ROW for connector road

rights-of-way * No u-turns at main intersection

+ Connector road provides development * No driveways opposite ends of connector
opportunity road

* Some pedestrians have shorter, simpler » Some pedestrians must cross connector road

crossing too
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Continuous Green “T”

ARTERIAL ARTERIAL
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Advantages Disadvantages

* Lower travel times * Median design difficult

» Right-in-right-out driveways only on top of
¢ Narrow ROW 8 9 Y Y P

the T
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Echelon
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Advantages Disadvantages
* Much higher capacity than at-grade * High structure cost
intersections * Access impaired to 3 quadrants
* Much lower travel time than at-grade * No u-turns at or near interchange

intersections * Pedestrians must climb grades or cross
* Enhanced progression for both streets

=

streets unprotected by signals
* Meters traffic to help downstream signals



http://attap.umd.edu/img/Designs/12.jpg

Center-Turn Overpass (CTO)

Disadvantages

* Much higher capacity than at-grade * High structure cost

intersections * Difficult to design if streets are not

* Much lower travel time than at-grade perpendicular

intersections * Visibility to businesses blocked by structure
* Enhanced progression for both streets

* Meters traffic to help downstream signals
* Direct pedestrian crossing

* Access to roadside businesses similar to

* Cost to obtain rights to design

conventional intersection with medians



http://attap.umd.edu/img/Designs/13.jpg

Methodology

* Selection of Intersection Designs

* |Intersection Evaluation



Selection of Intersection Designs

e Continuous Flow
 Echelon

* Center-Turn Overpass



Intersection Evaluation

* Selected Intersections compared to scaled
satellite images and Existing signal plans

— Continuous Flow Intersection found to be too
large

— Other intersection designs also found to be too
large

* Determined that disallowing left turns on W.T.
Harris Blvd was a viable option.



Analysis: Traffic Volumes

W T. Harris Tryon From South W.T. Harris
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Growth Rate = 100*[(A/P)*(1/n)-1]



Analysis: Synchro

Files from Caroline Kone’'s thesis

Laneage with respect to existing footprint
Synchro analysis completed for

— EXisting

— Echelon

— CTO
— No left turn from W.T. Harris Blvd

LOS D or better required



Pending Work

* Cost analysis

e Construction time



Results

2010 LOS Failure Year Years Viable
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Recommendations

* Center-Turn Overpass
— Longest viable lifespan, based on LOS.
— Best option when considering the Light-rail
— Smaller ramps; could be built quicker

— Possibly used in conjunction with disallowing left
turns on W.T. Harris Blvd, or entire intersection,
during construction.

e Still need to consider cost



Other Considerations

* Light-rail

* Impact on surrounding intersections for each
design

* Progression



Questions?



