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Peak-Period One-Way Operation of an Urban Expressway 

JOHN F. TEMPLE 

The evaluation of an experimental urban traffic control strategy designed to 
reduce recurring congestion on the Arlington Expressway in Jacksonville, Florida, 
is described. The 60-day experimental project involved the daily conversion of a 
2.S·mile section of the expressway to one-way operation toward the downtown 
area during the morning peak period and one-way operation out of the downtown 
area during the evening peak. The one-way operational plan, which provided 
temporary additional capacity for the peak direction, was developed by the 
Jacksonville Traffic Engineering Department and approved for implementation 
by the Florida Department of Transportation (FOOT). The effectiveness of the 
one-way strategy was measured by using before and after studies. The primary 
objectives of the evaluation were to identify existing points of congestion and 
quantify the delay incurred, to measure travel-time savings realized by motor: 
ists who used the one-way operation, and to compare user benefits with the 
negative effects experienced by motorists forced to divert to alternative routes. 
The results of the before study identified a four-lane bridge (Mathews Bridge) 
as the primary capacity constraint for peak-period traffic entering and leaving 
the downtown Jacksonville area. The one-way operation, in effect, doubled the 
capacity of this bridge to serve the peak.directional flow and eliminated the re­
curring congestion that had developed on its approaches. During the morning 
westbound one-way operation, stopped delay at the Mathews Bridge toll plaza 
was reduced 78 percent in the peak half-hour. During the evening eastbound 
operation, average running speed on the expressway improved by 56 percent. 
Motorists entering and leaving the downtown area opposite to the peak di­
rectional flow experienced increased trip length and travel time as a result of the 
requirement to use alternative routes, but these increases were not unreasonable. 
Analysis of the systemwide impacts on fuel consumption showed a marginal 
net benefit. After the evaluation, FOOT approved indefinite continuation of 
the one-way strategy. 

In July 1981, the Jacksonville Transportation Au­
thority (JTA) and the Jacksonville Traffic Engineer­
ing Department approached the Florida Department of 
Transportation (FDOT) with a plan for easing morning 
and evening traffic congestion on the Arlington Ex­
pressway, a four-lane, limited-access facility that 
links downtown Jacksonville with residential areas 
located to the east across the St. Johns River. The 
plan involved daily conversion of a 2.8-mile section 
of the expressway to one-way operation toward down­
town during the morning peak period and one-way op­
e ration out of the downtown area during the evening 
peak. 

The FOOT acknowledged the need to improve peak­
per iod conditions on the expressway and recognized 
the potential for a low-cost, high-benefit freeway 
management strategy that would be of widespread 
interest should the concept prove to be successful. 
Accordingly, FOOT approved an experimental demon­
stration period of 60 days, during which an evalua­
tion of the one-way operation would be conducted. 
The Research and Studies Section of the FOOT Bureau 
of Traffic Operations was assigned the responsibil­
ity for developing and implementing the evaluation. 
This paper documents the results of that study. 

The material presented here primarily addresses 

the impact on those traffic operational characteris­
tics that could be satisfactorily measured through 
comparative studies conducted in the weeks just be­
fore and during the 60-day experimental period. 

ONE-WAY OPERATION 

Project Location 

Downtown Jacksonville is located in the central por­
tion of Duval County and is situated on the St. 
Johns River, which separates the downtown area from 
numerous suburbs to the east and southeast. A total 
of five bridges span the river within a distance of 
4 miles (see Figure 1). 

The Arlington Expressway is an e?sterly extension 
of State and Union Streets, which are prominent one­
way arterials that accommodate downtown travel in 
the westbound and eastbound directions, respec­
tively. The expressway is designated as Alternate 
US-90 and FL-lOA. Full control of access on the 
expressway begins at Liberty Street and extends 
eastward over the river by way of the Mathews Bridge 
to Southside Boulevard, a total length of 5.7 
miles. Located at the eastern terminus of the 
Mathews Bridge is a toll plaza at which motorists 
crossing the bridge in either direction must pay the 
required toll. 

On the west side of the river between Liberty 
street and the Mathews Bridge are three inter­
changes. Two serve low-volume surface collectors in 
residential areas on the fringes of the central 
business district (CBD), and the third provides a 
connection to Alternate US-1 and Haines Street. 
Haines Street provides access to Jacksonville's 
Gator Bowl and the surrounding riverfront industrial 
area. Alternate US-1 south of the Haines Street 
interchange becomes the Commodore Point Expressway 
and crosses the St. Johns River via the Isaiah Hart 
Bridge, located approximately 1 mile south of the 
Mathews Bridge. Like the Mathews Bridge, the Hart 
Bridge is a toll facility and has a similar toll 
schedule. 

On the east side of the Mathews Bridge, there is 
a major interchange at University Boulevard, approx­
imately 1100 ft east of the toll plaza. Between 
University Boulevard and Southside Boulevard, the 
Ar ling ton Expressway is flanked by frontage roads 
with slip ramps that provide ingress and egress. 
Only two additional north-south streets, Cesery 
Boulevard and Arlington Road, provide connections 
between areas separated by the expressway on the 
east side of the river. 
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Figure 1. General project location. 
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The objective of the one-way operation was to re­
lieve the congestion on the expressway for inbound 
traffic (westbound) during the weekday morning peak 
period and for outbound traffic (eastbound) during 
the evening peak. Congestion developed in the morn­
ing in the vicinity of the toll plaza due to heavy 
approach volumes from the two expressway lanes to 
the east and from the University Boulevard entrance 
ramps, which continue as added expressway lanes from 
the interchange to the toll plaza. The capacity of 
the iroJ11eoiate approach to the toll pl~?.~, therefore, 
exceeded the two-lane capacity of the Mathews 
Bridge, which is inherently constricted by limited 
lateral clearances and steep grades. The two west­
bound lanes of the expressway on the west side of 
the river have no difficulty in accommodating traf­
fic flowing over the bridge, and from the west end 
of the bridge to Liberty Street the expressway oper­
ated without congestion , 

During the evening peak a similar situation oc­
curred, except in the eastbound direction. High 
approach volumes on the two eastbound lanes combined 
with a high entering volume on the Haines Street 
interchange ramps at the west end of the bridge re­
sulted in congestion that backed up traffic on the 
expressway at the beg inning of the bridge. During 
both peak periods, the Mathews Bridge was incapable 
of accommodating the traffic flow rate accommodated 
on its approaches. 

To relieve this recurring congestion, authorities 
felt it necessary to increase the capacity of the 
Mathews Bridge in the peak direction. Various al­
ternatives, including the contraflow operation of a 
single additional lane in the peak direction, were 
dismissed due to safety considerations. The pre­
ferred strategy called for a total conversion of all 
expressway lanes to the peak direction between Lib­
erty Street on the west and the Mathews Bridge toll 
plaza on the east. 

During periods of one-way operation, toll collec­
tors in booths that normally serve traffic traveling 
opposite the peak direction collected tolls from 
motorists who were diverted across the toll plaza 
through these booths and onto the Mathews Bridge in 
the converted lanes. All entrance and exit ramps 
connecting to the converted side of the expressway 
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were barricaded to prevent conflicting traffic move­
ments. Additional traffic control and minor detour­
ing were required downtown in the immediate vicinity 
of Liberty Street in order to allow one-way traffic 
to enter and exit the freeway. Signs, barricades, 
and uniformed police officers were used for this 
purpose. Morning and evening one-way operations are 
shown in Figures 2 and 3. 

In consideration of unfamiliar motorists who 
might be following designated U.S. routes, Alternate 
US-90 was rerouted for the experiment to other fa­
cilities not affected by the one-way operation. 
Realizing that a comp lete conversion of even a short 
section of the expressway that included the Mathews 
Bridge would require motorists traveling opposite 
the peak direction to use an alternate route to 
cross the St. Johns River, authorities wished to 
limit the duration of the one-way operation as much 
as possible so that the desired additional peak­
direction capacity would be provided only when 
needed and inconvenience to opposing traffic would 
be minimized. 

Investigation of traffic data led authorities to 
determine that 45 min of one-way operation was re­
quired in both the morning and the evening. It was 
estimated that the time required to terminate oppos­
ing traffic, to set up the necessary traffic barri­
cades on access ramps, and to clear the section of 
,;,xpressway to be converted would total 15 min. A 
similar time was allowed to reverse the process and 
return the expressway to normal operation at the end 
of each one-way period. The total time for conver­
sion, operation, and reversion was therefore esti­
mated to be 1. 25 h. The anticipated schedules for 
morning and evening operation are given in Table 1. 

Before initiation of the one-way experiment, 
Jacksonville newspapers printed a significant amount 
of information on how and when the expressway would 
be converted and what alternative routes were avail­
able. 

EVALUATION PLAN 

Objec tives 

The purpose of the Arlington Expressway experiment 
was to increase temporarily the capacity of the fa.­
cility to accommodate peak traffic flows and thereby 
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Figure 2. One-way operation of 
Arlington Expressway: morning 
peak. 
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Figure 3. One-way operation of Arlington Expressway: evening peak. 
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Tpble 1. Anticipated schedule of one-way operation. 

Item 

Ramp closures and 
expressway clearance 

One-way operation 
Expressway clearance 

and barricade removal 

Morning Period (a.m.) 

7: 15-7:30 

7:30-8: 15 
8:15-8:30 

Evening Period (p.m.) 

4:45-5:00 

5:00-5:45 
5:45-6:00 

reduce the recurring congestion and delay experi­
enced by motorists. To evaluate the effectiveness 
of the strategy, a series of before and after stud­
ies was conducted to measure the impacts on traffic 
flow. Three primary objectives were established for 
the evaluation: 

1. Identify points of congestion and measure the 
delay incurred, 

2. Measure the travel-time savings realized as a 
result of the one-way operation, and 

3. Compare the benefits derived by motorists 
using one-way operation with the negative effects 
incurred by motorists forced to divert to alterna­
tive routes. 

Data Collection Techniques 

St~dy of Toll Plaza Operations 

Because congestion developed during the morning peak 
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period in the area of the toll plaza at the east end 
of the Mathews Bridge, there was some speculation 
that the toll booths were the constraining factor 
and that additional toll collectors would help alle­
viate the long queues on the approach to the plaza. 
Other concerned parties suggested that the Mathews 
Bridge, with only two westbound lanes, was the ulti­
mate capacity constraint. To study the problem, 
time-lapse photography from a 12-story building near 
the toll plaza was used. 

Films were taken continuously from 6: 30 to 8: 00 
a.m. on two weekdays before initiation of the exper­
imental one-way operation. Similar films were taken 
on the same weekdays two weeks after the one-way 
operation had been in effect. From these films (8 
mm at 2 frames/s), changes in lane volume distribu­
tion, toll booth processing rate, and delay in 
queues waiting to pay tolls were determined. 

Speed and Delay Studies 

To measure travel-time savings experienced by motor­
ists using the Arlington Expressway, moving-vehicle 
speed and delay studies were conducted. Terminal 
nodes for the study section were established in 
downtown Jacksonville on the west and at Monument 
Road on the east. The resulting route length was 
6.6 miles. These locations were selected because 
they represented logical diversion points for traf­
fic forced to travel an alternative route during the 
periods of one-way operation. 
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Figure 4. Traffic volume on Mathews 
Bridge over 24-h period. 
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Table 2. Directional traffic flow during periods of one-way operation. 

Eastbound Westbound 
Peak Total 
Period Volume Percent Volume Perceut Volume 

7: 15-8:15 a.m. 1215 25 3605 75 4820 
4:45-5 :45 p.m. 3207 76 1017 24 4224 

Intermediate nodes were established at all inter~ 
changes and signalized intersections on the Arling­
ton Expressway route and on the Atlantic Boulevard­
Hart Bridge route, which was the most direct 
diversion corridor. Speed and delay studies were 
made on the diversion route as well to determine any 
negative imp~c~R nn ~hn~~ fA~ilities and to quantify 
the increased travel time incurred by diverted 
motorists. 

Study of Expressway Volume Throughput 

To monitor the effectiveness of the one-way opera­
tion in allowing greater volumes of traffic to move 
to and from the downtown area during peak periods, 
traffic counts were made at all ingress and egress 
points on the Arlington Expressway from Liberty 
Street to University Boulevard. Observers with syn­
chronized watches were stationed at various vantage 
points along the corridor, and they monitored enter­
ing and exiting traffic volumes traveling in the 
pcuk direction. Volumeo were recorded at the end of 
each 3-min interval. 

Traffic Counts Along Alternative Route 

To estimate the volume of traffic that was forced to 
travel the alternative route to and from Jackson­
ville opposite the peak direction, 15-min traffic 
counts were taken during the periods of one-way op­
eration at major intersections along Atlantic Boule­
vard. These counts were taken on individual days 
before and after the one-way operation began. They 
were used, along with toll collection data at the 
Hart Bridge, to estimate not only the volume of 
traffic that was diverted but also where along the 
route this volume entered or departed. By analyzing 
these volumes and speed and delay data, estimates 
could be made of the total additional travel time 
and delay experienced by diverted motorists. 

TIME OF DAY 

EXISTING OPERATIONAL CHARACTERISTICS 

Traffic volume counts obtained on the Mathews Bridge 
portion of the Arlington Expressway showed a daily 
use of approximately 55 000 vehicles. Flow profiles 
for eastbound and westbound directions are shown in 
Figure 4, and from this figure the distinct morning 
and evening peak directional flows can be seen. 

With the one-way operation in effect, motorists 
traveling opposite the peak direction would be 
forced to adjust their departure time or to use an 
alternative route. Directional traffic flow during 
morning and evening peak periods of one-way opera­
tion is given in Table 2. During both peaks, the 
potential exists for diversion of about 25 percent 
of the total traffic crossing the St. Johns River. 

Morning Peak Period 

During the morning peak, 6 of the 11 tollbooths at 
the Mathews Bridge toll plaza serve the eastbound 
traffic (booths 1-6). Figure 5 shows for each of 
these booths the volume of traffic served between 
7: 30 and 8: 00 a. m. and the average number of vehi­
cles in the queue wa i ting to pay t he toll. The 
histograms reveal that, whereas use of the booths is 
approximately uniform, the queue for each is not. 

Motorists approaching the plaza from the express­
way to the east were reluctant to use tollbooths 1-3 
unless the queues there were very short. This is 
due to the fact that they would then have to merge 
back into the main traffic stream processed by 
booths 4-G. As the queues for boothc 4-6 became 
longer and began approaching University Boulevard, 
westbound traffic entering the expressway at that 
interchange had no choice other than booths 1-3 be­
cause queues at other booths extended beyond their 
entry point. As a result, all available tollbooths 
were continuously used during the peak half-hour. 
Therefore, although approaching traffic could be 
redistributed to result in more uniform queue 
lengths, the total vehicle delay would remain unaf­
fected. 

Analysis of film footage of the toll plaza opera­
tion revealed that, on the average, each tollbooth 
processes a vehicle every 6.0 s. With six booths 
operating, this produces a throughput rate of 3600 
vehicles/h. The Mathews Bridge, with its limited 
lateral clearances and steep grade, is marginally 
capable of accommodating this volume. The area . be­
tween the toll plaza and the bridge became inter­
mittently jammed during the peak, such as when the 


















