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INTRODUCTION
The West Central Corridor in Springfield, Illinois, is a less than 2 mile long segment of West
Washington and Monroe Streets between Lewis Street on the east and Chatham Road on the west
passing through a historic residential neighborhood, the Historic Westside Neighborhood. This
particular section of the two parallel streets is unique because of the narrowness of the pavement and
the predominantly low-density residential characteristics of the adjoining land uses. East of Lewis
Street, both streets are multilane one-way streets serving downtown Springfield, including the Lincoln
sites and the State of Illinois government buildings. West of Chatham Road (Bruns Lane north of
Washington), both West Washington and West Monroe are multilane facilities with adjacent
commercial and high-density residential uses. The West Central Corridor, and its major signalized
intersections, is shown in Figure 1.
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FIGURE 1. West Central Corridor, Springfield, IL, with major signalized intersections.
(Google Maps)

In 1991, a comprehensive study of the corridor was commenced to determine what operational
improvements could be made to the corridor. At that time, both Monroe and Washington were
suffering from serious congestion problems in the Corridor. East of Walnut Street, both Washington
and Monroe had been widened to four lanes with exclusive left turn lanes at Walnut, and exclusive
right-turn lanes for Washington at Walnut as well. Per longstanding city policy, the intersection of two
arterials should have multiple through lanes and exclusive turn lanes for each approach (1)(2); given
that Walnut, Monroe, and Washington were designated as arterials, then these two intersections were
constructed to comply, as much as practical, to this policy. At the western end of the West Central
Corridor, both Washington and Monroe intersect another arterial, Chatham Road/Bruns Lane, and these
two intersections, like the two at Monroe, have exclusive left turn lanes and multilane through
approaches. At these four intersections, all left turns have a leading protected phase, as well as a
permitted phase in conjunction with the accompanying through movements.
Washington also had been widened to four lanes between Chatham and the signal at Amos, where one
of the through lanes was dropped via a forced turn. Because of the exclusive turn lanes on Washington
1
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at Amos, the phasing at this location consisted of leading protected-permitted left turns for both of the
Washington movements. Between Amos and Walnut, Washington was striped as a two lane facility
with on-street parallel parking on both sides. At the intersection of Washington and MacArthur, no
exclusive turn lanes were provided for any approach, with the signal operating in a simple two phase
mode.
The geometric configuration of Monroe was similar, except the two lane section extended beyond
Amos almost to Chatham Road. Monroe, being slightly narrower than Washington, did not have onstreet parking on both sides; rather, parking was only allowed on the south side of the street, and the
centerline was offset to provide sufficient space for eastbound motorists to pass parked vehicles
without interfering with oncoming traffic. Like with Washington's, Monroe's signal with MacArthur
operated as a simple two-face, with no exclusive turn lanes provided for any approach.
Congestion due to the capacity restraints through the corridor caused numerous complaints to city
officials, from both motorists and neighborhood residents alike. Motorists were frustrated by the
delays encountered traveling through the corridor; local residents in the neighborhood were concerned
with degradation of their quality-of-life due to noise, exhaust, and frustrated drivers. One reason for
the congestion was the bottleneck created in the corridor with four lanes dropping to two for both
directions. For both eastbound and westbound traffic, the two parallel streets combined provided only
two lanes of travel in either direction through the corridor, while providing four on either end of the
corridor. Because the signals at MacArthur were simple two-phase with no turn lanes, one left-turning
motorist waiting for a gap could effectively rob the throughput of either street, especially if the leftturning motorist was at the beginning of the queue and had to wait until yellow to be able to complete
the turn. Washington provided the front entrance to one of the local high schools, and parents would
double park on both sides of the street during drop-off and pick-up, blocking the street to all traffic
during those periods of the day.
Due to strong neighborhood opposition (2)(3), widening Washington and Monroe through the corridor
was not a viable option, although it was, and still is, the preferred option by city staff. (4) Thus, the
necessity to increase capacity and improve operational performance within the existing geometric
footprint. Using the regional transportation model, several different modifications were analyzed to
determine their impact on trip distribution throughout the network. Ultimately, three scenarios were
selected for more in-depth analysis – a do-nothing scenario, a one-way couplet (1W2) with Washington
providing three lanes for westbound traffic and Monroe providing three lanes for eastbound traffic, and
the “quasi-couplet” (Q2) concept, with both Washington and Monroe maintaining bidirectional flow
but with imbalanced lanes - Washington with two lanes westbound and one lane eastbound, and
Monroe with one lane westbound and two lanes eastbound. Thus, like the 1W2 scenario, the Q2 would
provide three lanes for both westbound and eastbound traffic, as contrasted to the status-quo, which
provided only two in each direction. Based on this in-depth analysis, the Q2 was determined to provide
maximum benefit with the least detriment to the neighborhood and cost, as the existing signals could be
used as-is with no modifications, and was implemented in 1992.
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The quasi-couplet (Q2) concept
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The quasi-couplet (Q2) concept is also known as an “imbalanced lane couplet” or an “unbalanced flow
couplet”. In the 1960s, Redwood City, California, tested the concept, along with several others, in an
2
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attempt to improve corridor operational performance and concluded that not only did it provide the
desired improvements, it was also the least objectionable to businesses and the public. (5) The City of
Springfield, Missouri, installed a Q2 on South Jefferson and South Campbell between Grand and
Sunshine prior to 1975. Subsequent to Springfield, Illinois' adoption of the concept in 1992, the
concept has been adopted by the North Carolina Department of Transportation (6), the City of Portland,
Oregon (7), the Oregon Department of Transportation (8), the Utah Department of Transportation (9),
the Las Vegas metropolitan area (10), San Francisco (11), and Phoenix, Oregon. (12) It should be
noted that none of these subsequent areas are within close proximity of either of the Springfields where
the Q2 has been installed, and none of these subsequent adoptions of the concept occurred prior to
2003. In short, the concept was first implemented in the late 1960s, and lay effectively dormant for
over thirty years having been actually implemented by a small number of communities, most notably
the two Springfields.
BASE ANALYSIS
As mentioned, Springfield, Illinois, after an in-depth analysis of various alternatives to improve
capacity and operations on West Washington and West Monroe Streets in the West Central Corridor,
implemented the Q2, with Washington having two lanes westbound and one east, and Monroe the
mirror image. There were several advantages to the Q2 in addition to the improvement in operations.
First, it required no capital improvement to either street, and thus was able to be installed inexpensively
and quickly. Second, because the bidirectional flows were maintained, the existing signals could be
utilized without any modifications. Third, on-street parking could be maintained during off-peak hours
when the capacity was not needed, thereby minimizing the impact on accessibility for adjacent property
owners. Fourth, the parking issues resulting from parents blocking the street dropping off and picking
up students at the high school on Washington were eliminated with the lane reconfiguration, as part of
the area in which the parents were parking now became a through travel lane. The Q2 as it existed in
June 2013 is shown in Figures 2-5.
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FIGURE 2. West Washington between Walnut and MacArthur, looking west.
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FIGURE 3. West Washington east of Amos, looking west, in front of the high school (unseen on
the left side of the street). Note the narrow flush median which does not allow enough space for
parking in front of the high school.

FIGURE 4. West Monroe at Amos, looking west.
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FIGURE 5. West Monroe west of MacArthur, looking west.
Since the original analysis was performed in 1991, then volumes approximating those existing in 1991
were used as the baseline. Since Sullivan, Levinson, and Bryson (13) observed that service levels
deteriorate due to normal day-to-day traffic volume variations for V/C ratios in excess of 0.75, that has
been selected as the failure threshold for the purposes of this analysis. In other words, movements with
a V/C in excess of 0.75 will be considered to be a failed movement. The objective, then, is for all
movements to have a V/C ratio below that threshold.
The baseline volumes reflect an average hour condition. For all three scenarios, the as-is, the 1W2, and
the Q2, all movements at all six major signalized intersections in the corridor as shown in Figure 1
were below this threshold. However, since a future forecasting model was used in the original
analyses, growth factors were applied to the baseline numbers to recreate, as much as possible, the
input parameters of the original study. With just a 10 percent growth factor, both the as-is and the 1W2
had at least one movement that exceeded the 0.75 threshold, while the Q2 did not, thereby verifying the
original conclusion to install the quasi-couplet. The failed movements matched those in the original
study, with the as-is failing along the corridor and the 1W2 failing perpendicular to the corridor, which
is intuitive as the conversion of two parallel bidirectional streets to a one-way couplet will cause an
increase in traffic on the crossing streets in order to accommodate U-turning traffic movements from
one half of the couplet to another, as well as forcing vehicles that would have turned onto one of the
bidirectional pair to proceed straight in order to complete the movement at the correct half of the
couplet. Interestingly enough, the movements that failed for both the as-is and the 1W2 occurred at the
signals with left turn phasing. At a 20 percent growth factor for the baseline average flow, the Q2 still
experienced no failed movements. However, at a 30 percent growth, the Q2 did experience failures as
well; thus no further analysis at this growth level was conducted.
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PEAK HOUR ANALYSIS
Since the purpose of the Q2 is to provide peak hour capacity, it is imperative to analyze its operation
for peak hour flows. For the sake of comparison, the 1W2 was also analyzed for the peak hours.
Because Springfield is the seat of the county and state governments, there is a heavy flow into the
center city in the morning and away from the center city in the evening. As government offices have
the same work hours, and government employment makes up the bulk of employment in Springfield,
the peak hour factor is higher than in a typical city with a more diverse employment base. To reflect
the intensity of this peaking, a 60-40 directional split was used to reflect the morning and evening
peaks.
For the morning peak hour, the Q2 failed at a 20 percent growth factor, for the eastbound through and
right-turn movement on Monroe at Walnut, as shown in Figure 6. For the afternoon peak hour, the Q2
failed for the westbound through and right-turn movement on Washington at Walnut for the baseline
zero growth scenario. Both of the failures occurred at the Walnut street intersections that operate with
multiple phase signal operations. Since additional phases at a signal will rob capacity from that signal,
what impact would changing the signal phasing to a simple two phase have on the performance of the
Q2? Additionally, as the volumes are estimates of what was originally modeled in 1991, what effect
would transferring some volume from one street to another have?

FIGURE 6. Q/C ratios of Q2 for AM peak hour at 20 percent growth.
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FIGURE 7. Q/C ratios of Q2 for PM peak hour at 0 percent growth.
SENSITIVITY ANALYSIS
To answer these questions, sensitivity analyses were performed to determine the effect of changes to
signal timing and traffic volumes to the overall Q2 performance. For the first analysis, all signals were
set to simple two phase operation. Both of the failures shown in Figures 6 and 7 occurred at multiphase
signals. In Figure 7, the difference in the V/C ratio for the westbound movement on Washington at the
multiphase Walnut signal and the two-phase MacArthur signal is sizable, 0.77 versus 0.63. Would the
conversion of the Walnut signals to simple two-phase operation improve the performance? Yes. As
shown in Figure 8, when all signals are converted to two phase, the V/C for westbound Washington at
Walnut falls well below the failure threshold.

8

AN OPERATIONAL ANALYSIS OF THE EFFECTIVENESS OF THE QUASI-COUPLET (Q2)
DECEMBER 2014 DRAFT
MICHAEL H SCHRADER, PE – WAYNE STATE UNIVERSITY

178
180
182
184
186
188
190
192
194
196
198
200
202

FIGURE 8. Q/C ratios of Q2 for PM peak hour at 0 percent growth with all two-phase signals.
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