City of Alexandria



Duke Street Corridor

orridor runs in east-west direction.

ds Roberts Lane/Dove Street to S.
.5 miles, 19 signalized

sted speed limit of 35 mph.

xisting traffic signaf- timing along Duke Street
hieved through fixed coordination timing
on a time of day schedule.

vel of recurring congestion can change from
day to day based on residual impacts of incidents

and on nearby roadways congestions such as the I-
495.



Need

implement Traffic signal control
. to fluctuations in daily traffic to

|9 existing Signalized intersections within the
et limits.

andable. To include all intersections along
Duke St. At the present there is a new signalized
intersection within the project limits that is under
construction.



Purpose

r Traffic Responsive Signal
otimized coordination timing
ized intersections along

ling improved vehicle detection.
ling accessible pedestrian signals.

| ooked into and planned for an Adaptive Systems
but decided that it was not feasible at that time)



" Tasks

itions data collection and

N O . ne ~
sured travel ti
ueue lengths.

ion geometry information,
2tween intersections

ey locations for system detector
~installations.

@ Determine the optimum placement of

- accessible pedestrian buttons.



, (Continued)

nultiple optimized traffic signal
iIng plans.

lemens ITraining.



ine tune traffic responsive thresholds
ity’s Central Traffic Control
iming plans as critical

d.

esholds will be based on a combination of
lway volume, occupancy, queue length and

tem Detectors at the key locations will measure
| cuEancy to determine the suitable timing
vith the desirable Cycle Length.

= Other local intersection detectors to be used for the
phase shifting as detected for the side street traffic
and the main line left turning movements.



yystem Detector Locations

T aylor Run

‘and S. Gordor
nd S. Ingram
nd N. Pickett
ind N. Paxton
e and N. Ripley

bout 40% of the intersections were determined to be equipped with
Systems Detectors)



Only about 1% of the intersections were determined to be
equipped with Queue Detectors).



Communications

development such as volume
ommunicated through the
raffic Control System to return
appropriate cc
therefore considered the integrity of the
1unications a priority for the success of
roject.

- (City staff looked into and planned for an Adaptive Systems
but decided that it was not feasible at that time)



sOommunications (Continued)

aster communications was

K serial communications was
equirements.

accepted alternative.

Z\U

\adequate for proje
iernet is most widel
cost effective solution was to use DSL over
xisting twisted copper.

eplace copper with fiber was too costly.

ing copper infrastructure in good condition.

5 Existing cable splices were reconfigured to remove
~ bridge taps.
= Product qualification testing.



sommunications (Continued)

S930L was selected.

ical Bandwidth at 2300 feet.
'V 1 ) port.
recked references .

7est unit cost.
ication to the controller cabinet
erminated comm. cable to 66 punch block.
alled new ground rods.

nstalled separate PC642-008LC surge suppressors
designed for higher speed Ethernet circuits.

= The M40 controllers were replaced with M50s to provide
Ethernet capability for the controller.




Procedure

 several series of traffic responsive
odate different times of day.

he morning peak there will

_ pound offsets, similar side
t phase lengths and varying cycle lengths.

y in the morning when traffic is light, the plan
ld have a low cycle length and inbound

. As traffic increases, a second plan with a
slightly higher Cycle Length and similar offsets
would be implemented.



taining inbound offsets.

lly the plan would transition from inbound
- to balanced progression. At this point the

primary change will be to the offsets as the
Cycle Length will already be correct for the
amount of traffic on the roadway.



“hallenges

ystem to implement the correct

be synchronized due to the transitioning
en plans.

| ameters are set too coarse, the system will
~ be unre sponsive and implements the new
~ timing plan too late.



Kpectations

opes to solve this problem by
close timing plans where the

1g a series of closely spaced timing plans
iminate the transition period when
ing between plans.



roller when in transition takes about 2 to 3
 to get back in step.

(Fire and Emergency Vehicle Signal Preemption at 2 locations,
Duke and S. Quaker and at Duke and N. Paxton)



Benefits

raffic operations, improve progression
and fuel consumption.

roved Contrc devices (M50s) and Vehicle
ection devices at the study area intersections.

graded communications media and grounding
rity at the study area intersections.

RA System will be upgraded to TACTICS.

rsections in the study area changed to a standard
natching Nema phasing.

@ Additional Pedestrian Access with accessible
pedestrian buttons will be introduced.

@ Pedestrian Timing will be reviewed to replicate the
amended MUTCD guidelines.




- Analysis

fter travel runs study.
affic flow efficiency.
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