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LENGTH
in inches 254 millimeters mm
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EXECUTIVE SUMMARY

Within the last decade, freight operations in Florida have reached new heights, contributing to increased
truck traffic in urban areas and potentially poor operational performance on arterial corridors. This might
have occurred because facilities were not designed in anticipation of the current influx of commercial
truck traffic or because the analysis tools used for such design did not fully account for the full effect of
commercial vehicles. Currently, the Urban Street Analysis Methodology of the Highway Capacity
Manual, 6th Ed. (HCM), is used to perform arterial analysis in the United States, but this latest version is
very limited with respect to incorporating factors, either implicitly or explicitly, that are sensitive to
commercial vehicles and their impact on roadway operations. A major objective of this project was to
suggest recommendations to overcome limitations of the Urban Street Analysis Methodology of HCM.

After the kickoff meeting and literature review tasks were performed for this project, the second task was
to collect the data from four arterial corridors, each consisting of four consecutive intersections in the
Tampa, Gainesville-Starke, Jacksonville, and Miami areas in Florida. Video data were collected from
these sites, each with a significant percentage of commercial trucks (8-10%, or more in some cases). The
video data were reduced to obtain traffic volumes, vehicle classifications, time stamps of vehicles
crossing the stop bar of each intersection, and signal timings.

The third task was directed towards using a microsimulation tool, one capable of accurately modeling the
acceleration performance of heavy trucks. This tool is a cost-free program and has been used successfully
in numerous academic and research projects. The vehicle characteristics (e.g., weight), driver
characteristics (e.g., aggressiveness distribution), and vehicle-movement model parameters (e.g., stop gap,
desired acceleration) for the tool were adjusted to obtain an overall reasonable match between the
simulation and field traffic stream performance measurements. Multiple performance measures were
considered in this calibration effort, with the goal of getting reasonably good agreement across all
measures.

In the fourth task, recommendations for representative sites on Florida arterial corridors with higher truck
percentages received from FDOT along with the research team’s research on additional sites around
logistics activity centers (LACs) were considered to finalize the proposed experimental design
geometries. Five experimental design geometries were chosen to represent Florida arterial corridor traffic
conditions. Each of these geometries generated 36 scenarios with differing traffic volumes, truck
percentages, and roadway grades.

From the results comparison of HCM and simulation, as expected, both sets of results indicated that with
the increase in volumes and truck percentages, there was a significant decrease in the segment average
speeds as running times and control delays increase. The saturation flow rates were impacted in a similar
manner because there was a gradual decrease in saturation flow rates with the increase in truck percentage
and grade as expected. In addition, it was observed that the simulation results for travel speed and
saturation flow rate were generally lower than those obtained from the HCM methodology. It should be
noted that saturation flow rate is a major factor in control delay determination. The main reason for this is
that the HCM methodology does not take into account the gear-changing capabilities of trucks in its
deterministic and analytic methodology, therefore not accounting for powertrain characteristics (engine
and transmission characteristics) and resistance forces that provide more accurate vehicle acceleration
modeling.
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The HCM running times in general were found to be lower (translating to higher running speeds) than
those from simulation. Again, this was expected because the HCM running time calculation does not
explicitly consider roadway grade nor truck percentage in the traffic stream, only overall traffic volume.

Models were developed to provide adjustments to the saturation flow rate and running speed calculations
from the HCM to provide for more accurate results for arterials with significant percentages of
commercial trucks. It is recommended that these model adjustments be applied in Florida for signalized
arterial analysis.

The major benefit of this study for Florida is the development of methodologies to adjust the calculations
of the HCM urban streets and signalized intersection methodologies so that running speeds and saturation
flow rates are more accurate when relatively high percentages of commercial trucks are present in the
traffic stream. This will positively affect signalized arterial corridor planning in Florida, ultimately lead to
improved signalized arterial operations, and improve future freight arterial signal priority efforts.
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1 Introduction

With changing population, economy, and business practices, there has been a significant increase in
commercial truck traffic on urban roadways in Florida. Arterial corridors with heavy use by commercial
vehicles suffer from poor operational performance, either because they were not designed considering the
current abundant influx of commercial truck traffic or the analysis tools used for such design did not
properly account for the effect of commercial vehicles. The two most common approaches for performing
arterial analysis are (1) the Highway Capacity Manual (HCM) Urban Streets analysis methodology (TRB,
2016) and (2) simulation. The analytical procedure of the HCM is relatively straightforward and
transparent, and generally provides consistent, even if not accurate, results across a wide range of inputs.
The simulation approach often provides more accurate results; however, most simulation tools do not
model vehicle dynamics with enough detail to capture the performance limitations of commercial trucks.
Thus, for modeling scenarios with relatively high percentages of commercial trucks, the results can be
significantly inaccurate. Furthermore, simulation results can be difficult to review for transportation
agencies due to their general lack of transparency, which also makes simulation much more susceptible to
misuse and abuse.

The shortcomings of the previous HCM approach to the Urban Street Analysis Methodology were
incrementally addressed in a study titled “Incorporating Truck Analysis into the Highway Capacity
Manual” (National Cooperative Freight Research Program [NCFRP] Report 31), which demonstrated
that the HCM method underestimates the impacts of commercial vehicles on traffic operations
performance, especially with respect to lost start-up time and passenger car equivalency (PCE) values.
However, these shortcomings were not fully addressed and were not sufficient in nature. This study was
more focused on freeways than arterials; thus, the suggested improvements with respect to the urban
street analysis methodology in the latest release of the HCM (TRB, 2016) were very modest with respect
to commercial vehicles.

A small validation study (Washburn and Bian, 2014) on the HCM saturation flow rate calculations
illustrated significant differences between the measured saturation flow rate values and those calculated
using the new HCM approach. These errors can be attributed to the fact that the HCM still takes a
simplistic approach. Another FDOT study by Washburn and Cruz-Casas (2007) demonstrated that a two-
second value for lost time can significantly underestimate the actual lost time when commercial trucks are
present in the traffic stream; in fact, it showed that two seconds are not even sufficient for a traffic stream
full of passenger cars.

Thus, there is a need for a comprehensive study focused on the impact of heavy vehicles on arterial
corridors that overcomes the limitations of the Urban Street Analysis Methodology of the HCM.

1.1 Project Objective and Tasks

The objective of this research was to identify improvements that can be made to the HCM Urban Street
Analysis Methodology that will better account for the impacts of commercial vehicles on Florida’s
arterial corridor operations. The specific project tasks to achieve the objective included the following:

1. Perform a literature review.

2. Perform field data collection, reduction, and analysis.




3. Calibrate the microsimulation tool.
4. Develop simulation experimental design.

5. Develop recommendations for enhancements to urban street analysis methodology of HCM
(TRB, 2016) Edition.

1.2 Report Organization

Chapters 1 and 2 address the first task of the project and detail the literature review conducted by the
research team. The HCM has been used as the primary guide to analyze the effects of motorized vehicles
(automobile, truck, motorcycle, transit) on motorized vehicle methodologies. These chapters further detail
the formulas used to calculate the traffic parameters, laying the foundational task of this project. Chapter
3 describes the field data collection effort and details how the data collection plan was conceptualized,
starting with the selection of suitable data collection sites to the methods and processes executed to collect
accurate video data for this study. Chapter 4 explains how the field data reduction plan and development
of experimental design scenarios were conceptualized. Chapter 5 details the final steps of this project for
generating data from the representative sites obtained via the experimental design scenarios. These were
run using the microsimulation tool, and data were generated and analyzed against the values obtained via
the coding of HCM. Further analysis and recommendations from the analysis of these data is explained in
Chapter 6.




2 Literature Review
2.1 Overview of HCM Methodologies

This section evaluates the methodology and limitations of the HCM (TRB, 2016) on analyzing the effects
of heavy vehicles with other modes in the traffic stream on interrupted flow facilities.

The HCM has been used as the primary guide to analyze the effects of motorized vehicles (automobile,
truck, motorcycle, transit) on motorized vehicle methodologies; it focuses primarily on automobiles, as
they represent the highest percentage in a traffic stream. To determine the level of service (LOS) on urban
streets, the HCM uses two parameters—1) control delay and 2) volume-to-capacity ratio (v/c). It includes
two 10-step motorized vehicle methodologies for calculating LOS—signalized intersections and urban
street facilities.

2.1.1 Urban Street Intersection Analysis Methodology

To calculate the LOS for a lane group at a signalized intersection, the HCM adjusts the base saturation
flow rate using various adjustment factors, including a combined adjustment factor (f4y4), which
accounts for the specific conditions experienced at the intersection approach. Following is Eqg. 19-8 from
the HCM (TRB, 2016) Ed:

s = SOfoHVgfpfbbfafLUfLTfRTprbepbfwzfmsf:sp (1)
Where,

s = adjusted saturation flow rate (veh/h/In)

so = base saturation flow rate (pc/h/In)

frvg = adjustment factor for heavy vehicle and grade

fir = adjustment factor for left-turning vehicle presence in a lane group
frr = adjustment factor for right-turning vehicle presence in a lane group
All other f_values = other adjustment factors

In earlier versions of the HCM, passenger car equivalent (PCE) was used to account for the impact of
trucks when calculating saturation flow rate and free flow speed for signalized arterial corridors. The
default PCE value was fixed at 2.0 for all heavy vehicles (irrespective of the different types of truck). The
HCM (TRB, 2016) replaced the PCE value with a combined adjustment factor (fy4) that accounts for
the impact of heavy vehicles and grades. This adjustment factor is calculated using two equations that are
based on the type of grade, as shown in Egs. 2 and 3 (as taken from Eq. 19-9 and Eq. 19-10 in HCM
(TRB, 2016), respectively):

If the grade is negative (i.e., downhill), then the factor is computed with

100—0.79Pyy —2.07P
fHVg = 100 = 2

If the grade is positive (i.e., level or uphill), then the factor is computed with,

100-0.78Pyy —P§

frvg = 10 (3)
Where,

Py = percent heavy vehicles in corresponding movement group (%)




P, = approach grade for corresponding movement group (%)

This factor applies to heavy vehicles percentages up to 50% in the traffic stream and grades ranging from
-4.0% to +10.0%.

Although fyy 4 accounts for different grades and percentages of heavy vehicles, it does not account for the

different categories of trucks in the traffic stream or their gear-changing behavior on interrupted flow
facilities.

The adjustment factors for left-turning vehicle presence in a lane group (f; ) and right-turning vehicle
presence in a lane group (fzr) reflects the effects of turning vehicle movement on the saturation flow rate.
These factors are computed using an equivalent factor that accounts for the number of through cars for a
protected left-/right-turning vehicle. Egs. 4 and 5 are taken from Eq. 19-13 and Eq. 19-14, respectively in
the HCM:

-1
fir =5 (4)
Where,

E; = equivalent number of through cars for a protected left-turning vehicle (=1.05).

1
frr = Er )
Where,

Eg = equivalent number of through cars for a protected right-turning vehicle (=1.18).

These equivalent factors account for passenger cars only; they are fixed and do not consider the impact of
trucks on turning movements. On the contrary, due to their limited turning radii, trucks would add more
delay to the through vehicles compared to passenger cars.

2.1.2 Urban Street Facility Analysis Methodology

Chapters 16 and 17 in the HCM (TRB, 2016) describe the methodology to evaluate the quality of service
provided to road users traveling along an urban street facility. Figure 1 (similar to Exhibit 16-8, HCM
(TRB, 2016) illustrates the calculation framework of the motorized vehicle methodology for an urban
street facility.

Step 1 : Determine Base Free-Flow Speed
\Z
Step 2 : Determine Travel Speed
\Z
Step 3 : Determine Spatial Stop Rate
\Z
Step 4 : Determine Motorized Vehicle LOS

Figure 1. Motorized vehicle methodology for urban street facilities




The base free-flow speed for a facility is computed using Eq. 6 (Eg. 16-2 in HCM):

Sfop = =i (6)
i_1§;;:
Where,
St oF = base free-flow speed for facility (mi/h)
L; = length of segment i (ft)
m = number of segments on facility

S¢ o, = base free-flow speed for segment i (mi/h)
For each segment, the base free-flow speed is computed using Eq. 7 (Eq. 18-3 in HCM):
Base free-flow speed, Sg, = Scaiip + So + fes + fa + fok @)
Where,

Scatip = base free-flow speed calibration factor (mi/h)

S, = speed constant (mi/h)

fcs = adjustment for cross section (mi/h)

fa = adjustment for access points (mi/h)
fpr = adjustment for on-street parking (mi/h)

The base free-flow speed includes the influence of speed limit, access point density, median type, curb
presence, and on-street parking presence, but it does not account for truck mix and its characteristics.

The travel speed of through vehicle traffic for a facility is computed using Eq. 8 (Eq. 16-3 in HCM):

S Li

Str = ml 1LiL (8)
lzlST.seg,i

Where,

St r = travel speed for the facility (mi/h)
Stseg,i = travel speed of through vehicles for segment i (mi/h).

The travel speed of through vehicles is used as a performance measure, along with the v/c ratio at the
downstream boundary intersection to estimate the LOS of urban street segments. The travel speed of the
through vehicles is computed using Eq. 9 (Eg. 18-15 in HCM):

3600L
ST,seg = 5,280 (tp+d; ) ©)
Where,

St,seg = travel speed of through vehicles for segment (mi/h)

L =segment length (ft)

tg  =segment running time (s)

d; =through delay (s/veh)
Segment running time (tz) is computed using various factors (start-up lost time, segment length, free flow
speed, etc.) that incur delay in traffic along an urban street. The delay associated with these factors is too




small when compared to the control delays at signalized intersections. However, such factors are
significant for specific situations as shown in Eq. 10 (Eq. 18-7 in HCM):

6.0—1 3600L Ng

tr = 0.00251L ft 52805¢ fo + 227 dapi + dotner (20)
Where,
'R = segment running time (sec)

l;  =start-up lost time = 2.0 if signalized, 2.5 if STOP or YIELD controlled (s)

L =segment length

f, = proximity adjustment factor

S = free-flow speed

1.00 (signalized or STOP-controlled through movement)

£, = control-type adjustment factor = 0.00 (uncontrolled through movement)

min ['Ci: , 1.00] (yield-controlled through movement)
t

Ven = through-demand flow rate (veh/h)

Cen = through-movement capacity (veh/h)
dqp,; = delay due to left and right turns from street into access point intersection i (s/veh)
Ngp, = number of influential access point approaches along segment
d,ener = delay due to other sources along segment (s/veh)

The first component of this equation considers start-up lost time, length of segment, and control-type
adjustment factor (recently added in HCM (TRB, 2016)), where the start-up lost time is fixed at 2.0 s for
signalized intersections. In addition, the phase lost time of a cycle comprises start-up lost time and
clearance lost time, as depicted in Eg. 11 (Eg. 19-1 in the HCM):

Phase Lost Time, [, = [; + [, (11)
Where,

[, = start-up lost time = 2.0 sec

[,  =clearance losttime =Y + R. —e
e = extension of effective green =2.0s
Y= yellow change interval (s)

R.= red clearance Interval (s)

As trucks have lower acceleration capacity when compared to passenger cars, the fixed 2-s lost time value
seems to be an oversimplification of the actual values that may be experienced at intersections.
Additionally, each truck has different capabilities (weight-to-horsepower ratio), which affects the
acceleration rate at which the truck would pass the intersection. Thus, there may be a need to revise the
equation for start-up lost time (I,).

The second component of Eq.10 represents the product of travel speed and free-flow speed. This
combined speed represents the speed favored by automobile users when traveling in low volume
conditions with the presence of traffic control devices. The free flow speed (Sy) is computed using Eq. 12
(Eg. 18-5 in HCM):

Free Flow Speed, Sy = Sy, f;, = Sy, (12)




Where,

S¢= free flow speed (mi/h)

Sfo= base-free flow speed (mi/h)

Scalip = base-free flow speed calibration factor (mi/h)
S, =speed constant (mi/h)

fcs = adjustment for cross-section (mi/h)

fa = adjustment for access points (mi/h)
fpr = adjustment for on-street parking (mi/h)
fi =signal spacing adjustment factor

From the above equations, base free flow speed is adjusted using various factors such as cross section,
access points, on-street parking, and signal spacing. However, there is no adjustment factor to account for
the impact of trucks on the free flow speed of a signalized intersection.

The third and fourth components of Eq. 10 account for delays such as delay incurred by through traffic
due to turning vehicles (d,y ;) and other delays such as curb parking or pedestrians that affect the running
time of through traffic (d,.ne-). These factors are influenced by the number of access point approaches
along the segment. Both components stand true for the traffic stream, which has only automobiles; it does
not account for the presence of trucks or the impact they can have due to grades and gear-changing
behavior in the traffic stream.

The spatial stop rate for a facility is calculated using Eq. 16-4 from the HCM:

Z?; Hge i Li

Where
Hp = travel speed for the facility (mi/h)

Hegq,; = travel speed of through vehicles for segment i (mi/h).

For a segment, the spatial stop rate computed using Eg. 14 (Eg. 18-16 in HCM) is:
Hqyeq = 5280 —rother (14)

Where,

Hg,4 = spatial stop rate for the segment (stops/mi)

h= full stop rate (stops/veh)
hotner = full stop rate due to other sources (stops/veh)
L = segment length (ft)

The through stop rate at a signalized boundary intersection is computed by using Eg. 15 (Eq. 18-11 in
HCM):

N N¢nQ

h = 3600 ! 4 —th¥ets 15
min(l,;:T’fg)gs Ven € ( )

Where,

h = full stop rate (stops/veh)




N¢= number of fully stopped vehicles (veh/In)

g = effective green (s)

s = saturation flow rate (veh/h/In)

Ny, = number of through lanes (shared or exclusive) (In)
Q,+3 = back-of-queue size (veh/In)

The first term of Eq. 15 considers the proportion of vehicles stopped once by the signal, and the second
term represents the additional stops that may occur during cycle failure conditions, which is significant
when the v/c ratio exceeds approximately 0.8. The full stop rate typically varies from 0.4 stops/veh at a
low v/c ratio to 2.0 stops/veh when the v/c ratio is about 1.0. The full stop rate considers the proportion of
through vehicles and overflow of traffic on an urban street segment; however, there is no discussion about
trucks, so the assumption is that the influence of heavy vehicles and their characteristics is not considered.

2.2 Related Studies

National Cooperative Highway Research Program (NCHRP) Project 3-79 (2008) evaluated additional
factors that can affect the operational performance of urban street traffic flow. In this study, procedures
for estimating running time and signal control delay were developed using CORSIM to develop and
calibrate segment running time, stop rate, and control delay at signalized intersections. However, the
study focused primarily on automobile traffic and did not consider the effect of grades and gear changing
behavior of trucks in the traffic stream on urban streets.

Another study, NCHRP Report 31 (2014), focused primarily on the impact of trucks and mentioned that
the previous HCM methodology (HCM 2010) takes a simplistic approach when measuring PCE values.
This value was independent of the proportion of trucks in traffic, type of truck, grade, and weight-to-
horsepower ratio. Thus, an equation for calculating truck PCE values for arterial segments including the
following factors is given in Eq. 16:

PCE = 0.5006 + 0.09447 X TT + 0.004475x WtHp + .01223 X T% + 0.07621 X G% (16)
Where,

TT = truck type,

WtHp = Ib/hp,

T% = truck percentage,

G% = grade percentage.

Note that whereas the PCE of a truck will vary depending on the total flow of all vehicles on the facility,
the procedure described above is designed to estimate PCEs only for under-saturated conditions.

In this study, VISSIM simulation models were used to calculate truck PCE at signalized intersections for
different truck proportions, approach grades, and truck mixes. These models demonstrated the effect of
grade and truck proportion on PCE values and the highest PCE values for trucks were obtained for high
grades and low proportions of trucks. They also suggested a combined heavy vehicle factor for saturation
flow rate, which is part of the current HCM methodology for calculating saturation flow rate at signalized
intersections. However, this study provided modest updates for arterial corridors compared to freeways




and was limited to PCE and adjustment factors only; it did not consider the impact of trucks on control
delays at signalized intersections.

Another study by Ramsay et al. (2004) noted that not only the presence of heavy vehicles but also their
position in the queue affects control delay at signalized intersections. The results of this study
demonstrated that of the three components of control delay—deceleration delay, stopped delay, and start-
up lost time—only start-up lost time varies with the presence and location of trucks in the queue. They
formulated Eq. 17 for expected control delay due to the presence of heavy vehicles in the queue:

E(d) = Xizo pi d; (17)
Where,

p; = probability of heavy vehicles in queue position i

i = 0 indicates no heavy vehicle, Y p; =1

d; = control delay with heavy vehicles in queue position i

The resources (simulation program) used for this study assumed a constant acceleration rate and did not
consider the effect of grade on vehicle acceleration. Including a car-following model that determines the
effect on capacity and delay due to the presence of heavy vehicles at signalized intersections would return
more accurate results.

A comprehensive study by Washburn and Cruz-Casas (2007), which used a car-following model,
demonstrated that the HCM’s recommended value for start-up lost time (2.0s) does not hold true, even for
gueues consisting of only passenger cars. The results of this study showcased that start-up lost time is
directly proportional to the percentage of trucks in the traffic, starting with 2.5s of start-up lost time for
passenger-car-only queues (0% trucks) and reaching 17.5s for a queue of large trucks only (100% trucks).
They also challenged various other factors of the previous HCM urban street methodology of this study’s
time, such as PCE values and base saturation flow rates. For calculating more accurate PCE values, they
categorized heavy vehicles into three general categories—small, medium, and large—and considered both
headway and the time each vehicle type added for trailing vehicles during the clearance process. They
recommended PCE values of 1.8 for small trucks, 2.2 for medium trucks, and 2.8 for large trucks. Also,
they suggested a general PCE value of 2.3 when truck type distribution is relatively balanced. This PCE
value was later validated by NCHRP Report 41 in Chapter 10. The final form of recommended
adjustment factor for heavy vehicle is in Eq. 18 (Eq. 3-1 in the report):

1

fiav = (1+Psrx(Est—1)+PyrX(Emr-1)+PLTX(ELT-1)) (18)
Where,

fHV = adjustment factor for heavy vehicles in traffic stream

Pi = proportion of truck type i in traffic stream

Ei = PCE factor for truck type i
i = LT for large truck, MT for medium truck, and ST for small truck

Furthermore, this study observed that the HCM-suggested base saturation flow rate value of 1,900 pc/h/In
was never observed in the field data obtained in the study. Even for ideal conditions, where the traffic
stream consisted only of passenger cars with no hesitant drivers (inattentive/distracted drivers who
hesitate during their start-up process), they observed a saturation flow rate of 1,773 pc/h/In. In addition,
they also observed that start-up lost time extended beyond the fourth vehicle in the queue, contradicting
HCM’s assumption that the saturation section would start after the fourth vehicle in the queue. However,




these results were not confirmed because the field data were not large enough to validate the findings.
Also, the custom simulation program used for modeling in the study had computational limits and did not
take a full vehicle dynamic modeling approach, which limits accuracy. Thus, a realistic modeling of
heavy vehicle performance is required for better assessment of the impact of trucks on arterial segments.

In a study by Ozkul (2014), a more detailed vehicle dynamics approach was developed to integrate into
the custom traffic microsimulation program SwashSim. This program ensured that the gear-changing
capabilities of heavy vehicles were incorporated into the traffic microsimulation. Using this approach,
updated PCE values for three truck types—single-unit trucks (small), semitrailer + trailer trucks
(medium), and semi-tractor + double trailer (large)—were proposed. The resulting PCE values were
found to be lower than the values obtained from earlier studies (which did not include a full vehicle
modeling approach), which can be due to the fact that the Ozkul 2014 model enables and accounts for
truck gear changing, replicating this real world field condition in the simulation environment. This model
and the simulation software will also be used for this current FDOT study to determine the impacts of
commercial heavy vehicles on Florida’s signalized arterial corridors.
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3 Field Data Collection, Reduction, and Analysis
3.1 Field Data Collection Methodology and Site Selection

This section explains how the data collection plan was conceptualized, starting with the selection of data
collection sites suitable for the methods and processes executed to collect accurate video data for this
study.

3.1.1 Field Data Collection Site Selection

Data were collected from four arterial corridors, each consisting of four consecutive intersections in the
Tampa, Gainesville-Starke, Jacksonville, and Miami areas. To keep the focus of the study aligned to its
objective, arterial intersections were expected to meet certain criteria to collect accurate data, as discussed
below.

Intersection

o Four-leg intersections with turning radii close to 90 degrees were preferred; however, three-leg
intersections were also considered.

e An exclusive right-turn lane at the intersection was preferable for collecting data for the turning
movements of trucks at the intersections.

o External factors such as curbside parking or bus stops were avoided, as they may have affected
the saturation flow rate significantly.

Link
e Alink length of less than 0.6 mile was preferred to avoid platoon dispersion, as highlighted in

HCM Chapter 16-5. However, for some sites, if the intersections were more separate, they were
still considered after initial field observations to determine in-field platoon dispersion.

e A consistent number of lanes should be included between consecutive links in a corridor; lane
drops were avoided as much as possible.

e “Stop” or “Yield” signs were not present on the link.
e Level terrain was preferred, with the acceptance of small grades to represent Florida conditions.

¢ Railway crossings were avoided as much as possible to alleviate their possible impacts on the
operations of the corridors selected.

Traffic

e At least 10% of truck traffic was sought for in the traffic stream, but lower truck traffic levels
were also considered if the overall data quality was found to be acceptable.

e Length of the queue was up to 8-10 vehicles for a given lane at the beginning of each green
cycle.

e Vehicles departing from the subject approach were expected not to create a downstream impact
on the operations of observed approach.

After receiving a list of sites that were confirmed to fall under the criteria highlighted above, four sites
were proposed for data collection to the FDOT Project Manager (PM) for his review and approval. The
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original list of sites was obtained through recommendations requested from the FDOT freight
coordinators for their respective Districts in Florida. Four out of the initial recommended sites were then
selected for proposal to the FDOT PM. Table 1 outlines the location and average AADT (Source: Florida

Traffic Online https://tdaappsprod.dot.state.fl.us/fto/) of these sites and is followed by maps and aerials
presented in the analysis direction (i.e., south to north, west to east, etc.) for the respective site location

visualization.
Table 1. Field Data Collection Sites
# City Roadway From Intersection To Intersection Avg. AADT (veh.)
Gainesville- US-301 and W Brownlee

Starke Us-301 US-301 and Hwy 100 St 25,500
2| Tampa | ussor | YS30% a”gk'\i’gf‘:ke”“dge US-301 and Harney Rd 37,250
3 | Jacksonville Us-1 US-1 and N Canal St US-1 and Moncrief Rd 29,500
4 Miami Krome Ave Krome Ave and Palm Dr Krome Ave and S Flagler 15,350

(SR 997) Ave :

3.1.1.1 Field Data Reference Images

1. Gainesville/Stark: Refer to figures Figure A2 through Figure A-6 in Appendix A.
2. Tampa: Refer to figures Figure A-7 through Figure A-11 in Appendix A.

3. Jacksonville: Refer to figures Figure A-12 through Figure A-16 in Appendix A.
4. Miami: Refer to figures Figure A-17 through Figure A-21 in Appendix A.

3.1.2 Methodology and Field Data Collection

Eight cameras were used for video data collection at the four consecutive intersections of an arterial
corridor. Of the eight cameras, two were used at each intersection and were wired together to enable
concurrent clock/timing settings. One camera captured traffic signal head status, and the other captured
the stop line and the queue/back-of-queue at the subject intersection. Both cameras were mounted on an
8-ft high tripod stand. A visualization of a sample study intersection is provided in Figure 2.
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Figure 2. Sample camera placement depiction at each intersection
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3.1.2.1 Setup

The setup used to record video data consisted of several main components, shown in Figure 3 and 4 and
explained below.

1. Tripod

2. Cone

3. Pelican Case

Figure 3. Photograph of data collection setup at an intersection
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Camera 1 facing
oncoming traffic

Camera 2 facing
signal head

Figure 4. Close-up photograph of camera placement at each intersection

Equipment for each intersection:
e Tripod- 8-ft-high tripod to mount cameras
e Cone — placed to indicate caution for passers-by on the footpath
e Pelican case — used to store battery, DVR, and extra length of wiring;

- Camera 1: A camera mounted at the very top of tripod to capture the queue waiting at the
stop bar of the intersection. This camera had two connections, one with a DVR for sending
recorded video data and one with an adapter to get power supply from the battery.
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Camera 2: A camera mounted in the midsection of the tripod stand to capture the signal
head and left and right turn movements of vehicles passing at the intersection. This camera
also had two connections, one with the DVR for sending recorded video data and another
with an adapter to get power supply from the battery.

DVR: A digital video recorder to record and store video, powered by a passenger car
battery via an adapter. After data collection was finalized in the field, video data were
extracted from the DVR using a USB flash drive.

Battery: A passenger car battery to provide power supply to two cameras and the DVR via
an adapter that converted the DC power of the battery to AC.

Adapter: A battery power connection adapter to supply AC power to two cameras and
DVR.

Video and power transmission wires: A set of connecting wires to connect equipment to
each other.

Cameral

Camera 2

Adapter

Video and Power
Transmission Wires

DVR

Battery

Figure 5. Black box containing equipment used at each intersection
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3.2 Field Data Reduction

After the data collection effort was completed, approximately three hours of accurate and high-quality
video data were obtained from each of the four intersections, totaling 720 minutes of data for each site (4
intersections per site). In total, 2,880 minutes of video data were reduced to obtain the necessary data for
simulation calibration to be performed in the project task. While reducing video data, the following
assumptions and steps were taken:

e Assumptions: As the reduced data would be used to set up the simulation inputs, it was important
to reduce data that are compatible with the simulation tool; thus, the truck codes in Table 2 were
adopted for this study.

Table 2. Vehicle Classification using Truck Codes
Truck Code Vehicle Type
0 Other
Truck with no trailer
Truck with vehicle trailer
Truck with flatbed trailer
Truck with closed trailer
Truck with double closed trailer
Truck with tanker trailer
Single-unit truck
RV

o Data reduction: For each site, several lanes and their types (right or left turn) were observed, and
tables were created to note data against each lane. From the recordings of Camera 2, timing for
the green light interval (beginning of green light to end of green light for a direction) was noted
in Excel. Recordings of Camera 1 were used to extract the total through traffic volume and truck
volume that crossed the stop bar during the green interval or yellow/early red light. Vehicles that
took a right or left turn on a green or red light (RTORS) were also recorded.

O |NO|O|P|WIN|F-

Figure A-1 in Appendix A shows part of a sample Excel data sheet produced for this study, including the
data populated for a through lane against a green interval time of the first and second cycles. The “Start”
and “End” columns indicate the time interval of the green light of a single cycle and “Total Thru”
indicates the total number of vehicles that passed the stop bar during a green interval. The “Non-Trucks”
and “Trucks” columns indicate how many “Total Thru” vehicles were trucks. The “Time” column notes
the time each truck crossed the stop bar, and the “Type” column indicates the type of truck for the times
these trucks were observed to pass the stop bar.

3.3 Field Data Analysis

After the data reduction process, the required information was acquired and analyzed using the following
spreadsheets for each site/intersection. In total, three hours of data were reduced per intersection as
described previously; however, considering the space constraints in this report, the following spreadsheets
showcase only one hour of sample data for visualization purposes. In the next step of the study, a
complete three hours of reduced data were calibrated in the simulation tool to replicate, field scenario and
conduct simulation experiments.

It should be noted that to ensure high quality data, the data recording window (three hours) for different
sites may be slightly different; however, all are between 10:00 am and 4:00 pm on a weekday to ensure
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that the bias (bumper-to-bumper traffic conditions) caused by the rush hour data is omitted. In addition,
since the research team used these data for micro simulation calibration, the recording time difference
between different sites did not affect the results and accuracy of the calibration effort.

3.3.1 Gainesville and Starke

Trucks traveling from the west coast of Florida to northeast Florida prefer to take US-301 through
Gainesville-Starke to cut the overhead travel via I-75 then to I-4; thus, US-301 was expected to
experience large truck traffic volume. Approximately three hours of video data from 11:40:00 to 14:30:00
were collected and reduced, and the spreadsheets shown below cover only one hour of sample data from
11:40:00 to 12:40:00 for each intersection from Hwy 100 to Brownlee St. To fit the spreadsheets in the
frame of this document, for each intersection, two portions of spreadsheets are shown, with each portion
showcasing approximately 30 minutes of reduced data, adding up to one hour of sample data.

3.3.1.1 Intersection Reference Images — Gainesville-Starke

1. Intersection US-301 and Hwy 100: Refer to Figure A-47 and Figure A-48 in Appendix A.

2. Intersection of US-301 and Pratt St: Refer to Figure A-22 and Figure A-23 in Appendix A.

3. Intersection of US-301 and Washington St: Refer to Figure A-24 and Figure A-25 in Appendix A.
4. Intersection of US-301 and Brownlee St: Refer to Figure A-26 and Figure A-27 in Appendix A.

3.3.2 Tampa

The Tampa site was located close to the I-4 and 1-75 interchange and was expected to incur a large
amount of truck traffic. Three hours of video data from 10:30:00 to 13:30:00 were collected and reduced,
and the spreadsheets shown cover one hour of sample data from 10:30:00 to 11:30:00 for each
intersection. Since, the spreadsheets containing one hour of reduced data were too large to fit into the
frame of this document, it was divided in two portions for each site.

3.3.2.1 Intersection Reference Images - Tampa

1. Intersection of US-301 and Breckenridge Pkwy: Refer to Figure A-28 and Figure A-29 in Appendix
A.

2. Intersection of US-301 and Sligh Ave: Refer to Figure A-30 and Figure A-31 in Appendix A.
3. Intersection US-301 and Maislin Rd: Refer to Figure A-32 and Figure A-33 in Appendix A.
4. Intersection of US-301 and Harney Rd: Refer to Figure A-34 and Figure A-35 in Appendix A.
3.3.3 Jacksonville

With the presence of JAXPORT, the Jacksonville urban area was expected to experience a large volume
of truck traffic. Three hours of video data from 11:40:00 to 14:40:00 were collected and reduced, and the
spreadsheets shown cover one hour of sample data from 12:30:00 to 13:30:00 for each intersection on
US-1 from Canal St to Moncrief Rd. For few intersections, one hour of reduced data were too large to fit
into frame of this document; thus, it has been divided in two 30-minute portions.
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3.3.3.1 Intersection Reference Images — Jacksonville

1. Intersection US-1 and Canal St: Please refer to Figure A-36 in Appendix A.

2. Intersection of US-1 and Fairfax St: Please refer to Figure A-37 and Figure A-38 in Appendix A.
3. Intersection of US-1 and Myrtle Ave: Please refer to Figure A-39 and Figure A-40 in Appendix A.
4. Intersection US-1 and Moncrief Rd: Please refer to Figure A-41 in Appendix A.

3.3.4 Miami

In Miami, Krome Ave (SR 997) was referred to the research team by the FDOT district freight
coordinator as a major truck route and was expected to experience above 10% of truck traffic. Three
hours of video data from 11:00:00 to 14:00:00 were collected and reduced, and the spreadsheets shown
cover one hour of sample data from 11:00:00 to 12:00:00 for each intersection, from Palm Dr to S Flagler
Ave.

After the analysis was run, it was determined that the truck percentage on this route varied between 3%
and 6%. It should be noted that these data from the Miami site, together with the data collected and
reduced from the other three sites, were sufficient to calibrate the micro simulation tool; this Miami site
can be used as the lower truck percentage site (compared to the other three sites) to test alternative
scenarios.

3.3.4.1 Intersection Reference Images - Miami
1. Intersection of Krome Ave and Palm Dr: Please refer to Figure A-42 in Appendix A.

2. Intersection of Krome Ave and David Pkwy: Please refer to Figure A-43 in Appendix A.
3. Intersection of Krome Ave and SW 328 St: Please refer to Figure A-44 in Appendix A.
4

Intersection of Krome Ave and Flagler Ave: Please refer to Figure A-45 in Appendix A.
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4 Calibration of the Simulation Tool
4.1 Field Data Observations

This section explains how the field data reduction plan was conceptualized. Traffic operations analysis of
an arterial corridor employs basic traffic measurement parameters that reflect the conditions of traffic
operations. These parameters can also be set up as the output options for the simulation tool, except for
the signal timing offset. To perform the calibration of the microsimulation tool, six traffic parameters
were extracted from field video data for comparison with the simulation outputs. Of these six parameters,
only the signal timing offset was an input to the simulation and not an output, as these signal timing
offsets are fixed. These six parameters and how they were extracted from the field video data are
explained below. These are empirical observations from the field and representative of the “ground truth.”

4.1.1 Average Speed

To calculate average speed, the following parameters were extracted from the video data:

e Entry timestamp: Time at which a vehicle (truck or non-truck) crossed the stop bar of the first
intersection approach during green time (or sometimes yellow and even red).

o Exit timestamp: Time at which the vehicle (truck or non-truck) noted previously during entry
crossed the stop bar of last/fourth intersection of the arterial corridor during green time (or
sometimes yellow and even red).

Calculation of traffic parameters:

e Segment running time (time in seconds): Difference between the exit and entry timestamps,
calculated to obtain the time taken by vehicles to cross the four signalized arterial intersections.

e Segment length (distance in ft): Total distance between the stop bar of the first and fourth
intersections.

o Average speed per vehicle (speed in mi/h): Segment length over segment running time of each
vehicle.

o Overall average speed: Average speed across all individual vehicle average speeds.

Additionally, only peak-hour data were filtered from the total data set of three hours to calculate the
average speed. If time taken by vehicles to cross the four intersections was observed to be abnormally
high, it was assumed to indicate that the vehicle may have stopped in the middle of the corridor (e.g.,
getting gas, food, etc.); such vehicles were excluded from the calculation, as they can skew the total
average speed.

4.1.2 Average Stopped Delay

To calculate average stopped delay, the following parameters were extracted per cycle per lane (excluding
left-turn-only lane) per intersection from the videos recorded during the field data collection task:

o Vehicle stop timestamp: Time at which a vehicle, truck, or non-truck comes to a complete stop at
any intersection of the arterial corridor due to a red signal indication or while waiting for the
gueue in front to dissipate during a green signal indication.
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» Vehicle start timestamp: Time at which the vehicle noted in vehicle stop timestamp starts moving
again.

Calculation of traffic parameters:

o Stopped delay per vehicle: Difference between vehicle start and stop timestamps by truck and
non-truck categories.

o Overall average stopped delay: Average of all per vehicle stopped delays.

Note: In the calculation of average delay, the cycle numbers are shown in n1/n2 format (e.g., %), which
means “from the start of cycle n1 to the very beginning of cycle n2.” It is representative of the calculation
done for the cycle nl.)

4.1.3 Average Queue Length
To calculate average queue length, the following parameters were extracted from the video data:

e Queue length per cycle per intersection (in units of vehicles): Number of vehicles waiting at the
intersection due to a red signal indication per red phase per lane.

Calculation of traffic parameters:

o Overall average queue length per cycle: Average of queue lengths of all lanes per cycle for an
intersection.

Additionally, the length of vehicles and inter-vehicle spacing can affect the length of a queue (in distance
units) given the same number of vehicles in the queue; thus, such imbalances were also noted.

Note: In the calculation of average queue length, the cycle numbers are shown in n1/n2 format (e.g., 1/2),
which means “from the start of cycle nl to the very beginning of cycle n2.” It is representative of the
calculation done for the cycle nl.

4.1.4 Saturation Flow Rate

According to the study “Impact of Trucks on Signalized Intersection Capacity” (Washburn and Cruz-
Casas, 2010), queues with a minimum length of six vehicles were filtered and used to extract headway
from the first four vehicles as startup lost time, and the remaining vehicle headway was used as saturation
headway. The following are the equations for saturation headway (hsa), startup lost time (SLT), and
saturation flow rate (s), where T; is the time it takes for the front axle of vehicle i in the queue to cross the
stop bar post green signal indication on the intersection, i ranges from 6-10 vehicles, depending upon the
observed queue length:

B = (T; — Ty) (19)
sat i _ 4
SLT =T, — 4hyy, (20)
3,600 (21)
S =
hsat

According to the above equations, the following parameters were extracted from the videos for queues
greater than or equal to six vehicles:
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e Fourth vehicle cross time: Time at which front axle of the 4™ vehicle waiting in a queue at an
intersection crosses the stop bar.

e iMvehicle cross time: Time at which front axle of the i vehicle waiting in a queue at an
intersection crosses the stop bar.

e Green time: Time duration of green signal indication per green cycle.
Calculation of traffic parameters:

o T, Difference between fourth vehicle cross time and the time at which green indication starts.

Ti: Difference between i vehicle cross time and green time.
e hg,: Saturation headway, as calculated per Eq. 19
e SLT: Start up lost time, as calculated per Eq. 20

e s: Saturation flow rate, as calculated per Eq. 21

4.1.5 Stop Rate

According to the HCM (TRB, 2016), “through stop rate” is the stop rate of vehicles that enter and exit the
segment as through vehicles. “Stop rate” is defined as the average number of full stops per vehicle, and a
full stop occurs when a vehicle slows down to zero (or a crawl speed if in a queue) due to signal control.
For an overflow queue, if the vehicle took more than one cycle to cross the intersection, then more than
one stops would be counted towards stops for that vehicle.

The through stop rate at a signalized boundary intersection is computed by using Eq. 22 (Eq. 18-11
HCM):

(22)
h =3600 [— Iﬁhc + N;"QZC”
Where,

h = full stop rate (stops/veh)

Ng= number of fully stopped vehicles (veh/In)

g = effective green time (s)

s = saturation flow rate (vh/h/In)

N¢p, = number of through lanes (shared or exclusive) (In)
Q,.3 = back-of-queue size (veh/In).

The first term of Eq. 22 considers the proportion of vehicles stopped once by the signal, and the second
term represents the additional stops that may occur during cycle failure conditions (overflow of queue).
Assuming, in field conditions, that overflow has not been observed and considering only the first
component, the following parameters were extracted from the video data:

o Number of fully-stopped vehicles per cycle: Number of vehicles per cycle per lane that stopped at
an intersection due to signal being red or while waiting for queue in front to dissipate at green.
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Calculation of traffic parameters:

e % of arrivals on red: Total number of vehicles that stopped per red-to-red cycle over total
vehicles that crossed the intersection during the same cycle.

e % of arrivals on green: Total number of vehicles that arrived per red-to-red cycle over total
vehicles that crossed the intersection during the same cycle.

e  Stop rate: Total number of vehicles that stopped per red-to-red cycle over total vehicles that
crossed the intersection during the same cycle.

4.1.6 Signal Timing Offset

Signal timing offset is an input parameter and was set according to the values observed from the field and
was coded in the simulation tool.

The research team had signal timing sheets, but also confirmed the data with video observations. Also,
signal timing was observed to be relatively consistent during the observation period; thus, in cases of
actuated control, an accurate approximation could also be reached with pre-timed operation for simplicity
and simulation run time efficiency. The following parameters were extracted from the video data for all
intersections:

o Green start time per intersection: Time at which the signal turns green at an intersection.

Calculation of traffic parameters (between int. 1 and 2, int. 2 and 3, and int. 3 and 4):

o Relative offset of green start for intersection i+1 relative to intersection i: Difference between
green start time of i intersection and next green start time of i+1" intersection.

o Average offset among intersection: Average of relative offset per intersection-pair of all cycles.

4.1.7 Special Cases

Case 1: When a vehicle arrives at the signal during a red phase, it gets behind the queue waiting at the
intersection stop bar, and the following parameters were noted from the video data for this vehicle along
with its type:

o Vehicle stop timestamp: Time at which a vehicle, truck, or non-truck comes to a complete stop at
any intersection of the arterial corridor during a red phase.

o Vehicle start timestamp: Time at which the vehicle noted in the above bullet starts moving again.
This vehicle was counted as a stopped vehicle for the stop rate, which is the average number of
full stops per vehicle at red phase but not counted in the queue for the queue length, which is the
average number of vehicles waiting at the intersection due to a red signal indication per red phase
per lane.

Case 2: When a vehicle arrives at a green phase, it may or may not slow down and get behind the queue
waiting at the intersection stop bar.

Case 2.1: If a vehicle is halted behind a queue that is discharging at an intersection, the following
parameters were noted from the video data for this vehicle along with its type:

o Vehicle stop timestamp: Time at which a vehicle, truck, or non-truck comes to a complete stop at
any intersection of the arterial corridor during a green phase while waiting for the queue to
dissipate.
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o Vehicle start timestamp: Time at which the vehicle noted in the above bullet starts moving again.
This vehicle was counted as a stopped vehicle for the stop rate, which is the average number of
full stops per vehicle at red phase but not counted in the queue for the queue length, which is the
average number of vehicles waiting on the intersection due to a red signal indication, per red
phase per lane.

Case 2.2: If a vehicle does not come to a complete stop or if it only slows down to crawl speed behind a
queue that is discharging at an intersection, the following parameters will be noted from the videos per
cycle for this vehicle along with its type:

o Delay: Zero delay were noted against such vehicle.

¢ Vehicle not counted towards stop rate, which is the average number of full stops per vehicle at
red phase.

¢ Vehicle not counted towards the queue length, which is the average number of vehicles waiting
on the intersection due to a red signal indication, per red phase per lane.

4.2 Reduced Data per Site

Field video data collected from four arterial corridors of Florida, as listed in Table 3, were reduced using
the methodology explained in Section 3 to obtain the six traffic parameters (average speed, average delay,
average queue length, saturation flow rate, stop rate, and signal timing offset) to be used for the
microsimulation tool calibration. In the following subsections, tables developed from the video data
reduction are shown for each arterial corridor. Each subsection of arterial corridor further depicts six
subsections for these six traffic parameters.

Table 3. Field Data Collection Locations and Sites

# City Roadway

1 Tampa US-301

2 Miami Krome Ave (SR 997)
3 | Gainesville-Starke US-301

4 Jacksonville Us-1

For further details on these four corridors and their geometry, refer to Section 3.

Video data were reduced to obtain six traffic parameters—average speed, average delay, queue length,
saturation flow rate, stop rate, and signal offset. Table 4 lists the results obtained from manually reducing
the traffic data for each of the parameters. It also notes the peak time when this data was obtained for each
of the sites.
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Table 4 Summary of Data Reduction

Tampa Miami Gainesville-Starke Jacksonville
Posted Speed (mi/h) 50 30 30 45
38.9 24.2 24.9 47
Average Speed (mi/h)
Reference Figures B-1 - B-2 Figure B-32 Figures B-63 - B-68 Figures B-85 - B-90
Int #1 6 65 15 17
Int #2 8 24 2 10
Average Delay (sec) Int #3 8 29 2 4
Int #4 19 19 6 3
Reference Figures B-3 - B-16 Figures B-33 - B-48 Figures B-69 - B-80 Figures B 91 - B-104
Int #1 3 2 7 6
Int #2 1 4 3 6
Q“e(t‘lzh'-/f];‘gth Int #3 2 6 3 3
Int #4 3 4 4 1
Reference Figures B-17 — B-21 Figures B-49 — B-53 Figure B-81 Figures B-105 — B-106
Int #1 1,481 NA 1,207 1,341
. Int #2 NA 1,429 1,244 1,614
Sat“ra(‘\t/':r:‘/r']:/'l‘;’]‘;" Rate Int #3 NA 1,625 NA 1,580
Int #4 1,573 1,309 1,200 1,610
Reference Figure B-22 Figures B-54 — B-56 Figure B-82 Figures B-107 - B-108
Int #1 16 24 44 42
Int #2 9 33 17 48
Sto(% /Sate Int #3 24 40 13 30
Int #4 37 36 23 11
Reference Figures B-23 — B-29 Figures B-57 - B 61 Figure B-83 Figure B-109
Int #1 - Int #2 61 89 55 45
Signal Offset Int #2 - Int #3 42 62 30 66
(s) Int #3 - Int #4 91 47 30 17
Reference Figures B-30 - B 31 Figure B-62 Figure B-84 Figure B-110
Time Period 10:30AM-11:30AM 1PM - 2PM 1PM - 2PM 1PM - 2PM
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4.3 Simulation Tool

SwashSim is a microsimulation tool used for the analysis of traffic operations that enables users to create
traffic networks and input traffic data to conduct simulation experiments. It has been successfully used in
a previous FDOT research study regarding the impacts of commercial heavy vehicles in the traffic stream
and also a recent NCHRP project related to two-lane highways. Initially, it was developed using
CORSIM’s underlying algorithms for vehicle movement logic; however, many enhancements have been
made to those algorithms over the last several years of development. One of these enhancements includes
an advanced vehicle dynamics model that is capable of modeling drivetrain characteristics and resistance
forces in greater detail and consequently provide more accurate estimates of vehicle acceleration.
Furthermore, SwashSim has the potential for many more modeling capabilities due to its state-of-the-art
software architecture. Figure 6 shows the start screen of SwashSim.

B svashizin o
Fle View Help Copyright © 2016, All rghts reserved.

J&Sd R -

M Settings L} Simutation [l Animation

SWNSHSIM ...

. . Open Project
Traffic Simulation Program e
Lead Architect and Developer:

Dr. Scott Washburn Version: 20186 5.1

University of Florida Trial Period Ends: mm/ddiyy
Do Not Redistribute

hittpiswash essie ufl edw

nputs Results

Figure 6. Start screen of SwashSim traffic simulation program

Any number of vehicles can be added in SwashSim, as shown in Figure 7 and 8, with detailed vehicle
characteristics, which enables a detailed vehicle dynamics and fuel consumption/emission model. Each
vehicle needs detailed configuration settings for its engine, transmission, driver type, and desired speed.
Acceleration value for each vehicle is calculated using the Modified-Pitt car-following model, which is
based on the rule of desired following headway. This model inputs various parameters such as speed and
acceleration of lead vehicle, speed of trailing vehicle, relative position of lead and trail vehicles, and
desired headway. In addition, the model uses a sensitivity parameter, k, which adjusts acceleration
changes for vehicles moving in a platoon.
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Figure 7. Basic info of vehicle types
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Figure 8. Detailed configuration settings allowed on SwashSim

Figure 9 depicts the engine power/torque as well as transmission characteristics windows in SwashSim.
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Figure 9. Engine power/torque and transmission characteristics

Please refer to https://swashsim.miraheze.org/ for further details about SwashSim.

4.4 Microsimulation Tool Calibration

In this section, stages of calibration are discussed, from the network creation of arterial corridors to the
input parameters set for SwashSim simulation experiments.
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4.4.1 Networks

Four networks representing the four arterial corridors of Florida chosen for analysis were developed in the
simulation tool, as shown in following subsections. The arterial corridor for the four sites was coded in
the simulator and details of the reference images are as below.

Tampa: Situated on US-301 from Breckenridge Pkwy to Harney Rd is shown in Figure B-111 through
Figure B-115 in Appendix B.

Miami: Situated on Krome Ave from Palm Dr to S Flagler Ave is shown in Figure B-116 through Figure
B-120 in Appendix B.

Starke: Situated on US-301 from Highway 100 to West Brownlee St is shown in Figure 121 through
Figure B-125 in Appendix B.

Jacksonville: Situated on US-1 from N Canal St to Moncrief Rd is shown in Figure B-126 through Figure
B-130 in Appendix B.

4.4.2 Calibration Process

After the arterial roadway geometry was coded into the simulator, the calibration process consisted of the
following:

o Input the field traffic characteristics (flow rates, vehicle type distribution) in accordance with the
field observations.

o Input the signal control characteristics (phasing, green times, cycle lengths, coordination
parameters) in accordance with the field observations.

o Adjust vehicle characteristics (e.g., weight), driver characteristics (e.g., aggressiveness
distribution), and vehicle-movement model parameters (e.g., stop gap, desired acceleration) were
adjusted to obtain an overall reasonable match between the simulation and field traffic stream
performance measurements. This parameter adjustment process was done manually, as automated
calibration algorithms are still very susceptible to unrealistic settings for interacting effects (e.g.,
individual parameter settings might fall within the range of plausible values, but for parameters
that have interacting effects, the “calibrated” individual settings might be feasible in isolation, but
the settings in combination may be infeasible (e.g., driver type percentages biased toward more
aggressive end of spectrum, but desired acceleration values biased toward lower end of
spectrum). A manual calibration process is often more laborious than an automated one, but the
probability of all parameter values getting set to realistic/feasible values is generally higher at this
time. The other thing to note is that it is unrealistic to expect a “perfect” match between the
simulation results and field data for any given performance measure, let alone across multiple
performance measures. Multiple performance measures were considered in this calibration effort,
with the goal of getting reasonably good agreement across all the measures. However, as
expected, there are a handful of instances where the percentage error difference is larger than
desired, but these cases are the exception rather than the norm.

Five major traffic parameters—average speed, average delay, queue length, saturation flow rate and stop
rate —reduced from field video data, as discussed in Section 3, were used to finalize the simulation
calibration. The following subsections show these comparisons in table format. Along with the tables, the
simulation results are represented graphically, one for every corridor, representing the variance in
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saturation flow rate when the percentage of heavy vehicles in the queues change (represented as the
percentage of the number of vehicles present in the queues at any instance). The histograms shown
represent the frequency of vehicles and trucks at particular average speeds and queues.

4421 Tampa

Table 5 summarizes the calibration results obtained for the arterial corridor in Tampa and shows a
comparison to the field data. Considering there are five different variables that are calibrated for, the
results obtained from the calibration is reasonable and satisfy the reasonable comparison between the field
conditions and its representation by the microsimulation tool.

Table 5. Comparison of Calibration Results with Actual Field Data for Tampa

Field Data Reduction Results Calibration Results
Traffic Measure Intgr- Intgr- Intgr- Intgr- Intgr- Int(_ar- Int(_ar- Intgr-
section | section | section | section | section | section section section
1 2 3 4 1 2 3 4
Averag_e Speed 38.92 Refer to Figure 11
(mi/h)
Average Stopped
Delay (s/veh) 6 8 8 19 5 7 7 16
Average Queue
Length (veh) 3 1 2 3 3 2 2 3
Saturation Flow .
Rate (veh/h/In) 1481 NA NA 1,573 Refer to Figure 10
Stop Rate (units) | 16 % 9 % 24 % 37 % 26% | 18% | 24% | 50%
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Figure 10. Saturation flow rate vs. percentage of heavy vehicles, Tampa
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Figure 11. Average speed frequencies, Tampa

4.4.2.2 Miami

Table 6 summarizes the calibration results obtained for the arterial corridor in Miami and shows a
comparison to the field data. Considering there are five different variables that are calibrated for, the
results obtained from the calibration is reasonable and satisfy the reasonable comparison between the field
conditions and its representation by the microsimulation tool.

Table 6. Comparison of Calibration Results with Actual Field Data for Miami

Field Data Reduction Results Calibration Results
Traffic Inter- Inter- Inter- Inter- Inter- Inter- Inter- Inter-
Measure section | section | section | section | section | section | section | section
1 2 3 4 1 2 3 4
Aver(a;gie/hs)peed 24.4 Refer to Figure 13
Average
Stopped Delay 65 24 29 19 59 26 25 17
(s/veh)
Average
Queue Length 2 4 6 4 4 3 5 3
(veh)
Saturation
Flow Rate N/A 1429 1625 1309 Refer to Figure 12
(veh/h/In)
Stop Rate 24 33 40 36 25 38 46 42
(units)
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Figure 13. Average speed frequencies, Miami
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4.4.2.3 Gainesville-Starke

Table 7 summarizes the calibration results obtained for the arterial corridor in Gainesville-Starke and
shows a comparison to the field data. Considering there are five different variables that are calibrated for,
the results obtained from the calibration is reasonable and satisfy the reasonable comparison between the
field conditions and its representation by the microsimulation tool.

Table 7. Comparison of Calibration Results with Actual Field Data for Gainesville-Starke

Field Data Reduction Results Calibration Results
TS Ve Inte_:r— Intgr— Inte_:r— Intgr— Inte_:r— Intgr— Intgr— Intgr—
section | section | section | section | section | section | section | section
1 2 3 4 1 2 3 4
Average Speed (mi/h) 24.9 Refer to Figure 16
Average Stopped Delay 15 2 2 6 28 5 7 14
(s/veh)
Average Queue Length 7 3 3 4 7 1 2 4
(veh)
Saturation FlowRate | 1507 | 1944 | n/A | 1200 Refer to Figures 14 and 15
(veh/h/In)
Stop Rate (units) 44 % 17 % 13 % 23 % 47% | 15% | 11% | 24%

Note: Field delay at some intersections are underestimated because queue frequently extended beyond camera field
of view.
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Figure 14. Saturation flow rate vs. percentage of heavy vehicles, Starke (upgrade direction)
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Figure 16. Average speed frequencies, Starke

4.4.2.4 Jacksonville

Table 8 summarizes the calibration results obtained for the arterial corridor in Jacksonville and shows a
comparison to the field data. Considering there are five different variables that are calibrated for, the
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results obtained from the calibration is reasonable and satisfy the reasonable comparison between the field
conditions and its representation by the microsimulation tool.

Table 8. Comparison of Calibration Results with Actual Field Data for Jacksonville

Field Data Reduction Results Calibration Results
CFae e Inte_:r— Intgr— Inte_:r— Intgr— Inte_:r— Intgr— Inte_:r— Intgr—
section | section | section | section | section | section | section | section
1 2 3 4 1 2 3 4
Average Speed (mi/h) 47 Please refer to Figure 17
Average Stopped
Delay (s/veh) 17 10 4 3 28 10 5 5
Average Queue
Length (veh) 6 6 3 1 5 2 1 1
Saturation FlowRate | 5,1 | 1614 | 1580 | 1610 Please refer to Figure 18
(veh/h/In)
Stop Rate (units) 42% 48% 30% 11% 56% | 25% | 11% | 14%

Note: Field delay at some intersections are underestimated because queue frequently extended beyond camera field
of view.
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Figure 17. Saturation flow rate vs. percentage of heavy vehicles, Jacksonville
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Figure 18. Average speed frequencies, Jacksonville

4.5 Calibration Results Summary

Tables 5 through 8 summarize the calibration results obtained for the four arterial corridors and show a
comparison to the field data. The calibration effort performed in this study represents a five-dimensional
calibration, where average speed, average stopped delay, average queue length, saturation flow rate, and
stop rate were calibrated simultaneously to replicate the field conditions as best as possible. As noted,
unlike one-dimensional calibration, this five-dimensional calibration effort is highly complex and time
consuming, especially if a large percentage of trucks is being dealt with, which this study looked into.

Of these calibration results, for the purposes of this study, the most important aspects were the average
travel speed and the saturation flow rate, which are replicated in simulation accurately, compared to the
field data. The average speed results from simulation are provided in Figure 11, Figure 13, Figure 16, and
Figure 18 in histogram format to depict the range and variability for passenger cars and commercial
trucks. The saturation flow rate graphs obtained from simulation are indicative of the expected saturation
flow rate decrease as the number of trucks in a queue at an arterial intersection increases, and therefore,
the corresponding regression models as shown in Figures 10, 12, 14, 15, and 17 were found to replicate
field-like conditions.

4.6 Development of Simulation Experiments

To lay the foundation for the next steps in this project, simulation experiments were conducted so that a
wide range of traffic parameters could be considered to provide the necessary realism of commercial
vehicle movement on arterial corridors to analyze the HCM (TRB, 2016) Urban Streets Methodology for
improvements and benefits to Florida through better corridor planning using the results of this study.
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4.6.1 New Sites Consideration and Methodology

This section explains how the experimental design scenarios were conceptualized, starting with the
selection of Florida representative sites.

4.6.1.1 Florida Representative Site Selection

To select Florida representative conditions for experimental design, lists of sites were obtained through
recommendations from FDOT freight coordinators for their respective Districts with signalized arterial
corridors having four consecutive intersections and approximately 10% truck volume. Some examples of
such sites provided by District 6 are as listed in Table 9.

Table 9. FDOT District 6 Representative Sites Used for Experimental Design Consideration

Access 2016
# | RDWYID Local Name BMP From EMP To Class AADT T%
KROME AVE/ SW 328 ST/ SE
1 87150000 SW 177 AVE 0793 | SW344 ST 1.810 88T 06 13400 | 1090
KROME AVE/ SW 328 ST/ SW 312 ST/NE
87150000 W 177 AVE 1.810 SE 8 ST 2.813 8 ST 06 19200 | 10290
KROME AVE/
) 87150000 SW 177 AVE 3827 | SW296ST | 7.879 SW232 5T 02 16000 | 1090
KROME AVE/
87150000 QW 177 AVE 7879 | SW2328T | 10896 SW 184 5T 02 18300 | 1080
5 87027000 NW 72 AVE 2795 NW 31 ST 3.259 NW 58 ST 05 33500 | 11.00
87027000 NW 72 AVE 4423 NW 58 ST 5.406 NW 74 ST 05 16800 9.80
4 | 87053001 SW18T 0780 | NWA1ATAVE | 1.726 NW 8 AVE o7 13000 | 10.00
5 | 87060001 HARDING AVE 0 72 8T 2132 96 ST o7 27000 9.10
f f
& | 87000000 | OKEECHOBEERD | 10132 | NWT79AVE | 11.55 W 12?2\';% NW 04 63000 | 1080
7 | 87120001 SE/SWT ST 0 SW 4 AVE 0.625 | BRICKELL AVE o7 9000 910

Where,
RDWYID: Roadway Identification Number
BMP: Roadway Beginning Milepost
EMP: Roadway Ending Milepost
AADT: Annual Average Daily Traffic Volume (two way)
T%: Percentage of Trucks

Other sites provided by other FDOT Districts for consideration did not come in the tabular format sent by
FDOT District 6 as shown in Table 9; however, their site information was obtained through aerials, etc.
These sites are as follows:

1. Heckscher Dr — Blount Blvd to August Dr (from JAXPORT’s Blount Island Marine Terminal to
cruise terminal at Dames Point Marine Terminal)

2. US-301 in Starke, FL
3. US-41 (50th St) south of 1-4 to Madison St
4. US-301 south of Busch Blvd to 1-4
US-41B (Causeway Blvd) south of I-4 to 78th St
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5. Jacksonville

- US-1 from N Myrtle Ave to Division St
US-1 from Soutel Dr to W 45" St
US-90 from Myrtle Ave N to Robinson Ave
- US-90 from Robinson Ave to McDuff Ave S

All earlier tasks targeted the use of these sites to infer the corridors for the purpose of microsimulation
tool calibration. In this task, the intent is to create hypothetical scenarios where all these sites were
considered as Florida representative sites along with additional sites, researched to be located near
logistics activity centers (LACSs) such as seaports, intermodal yards, distribution centers, etc. These sites
were used to analyze the Florida corridors and derive the experimental design scenarios that would be
representative of varied field conditions in Florida.

To keep the focus of the study aligned with its objective, arterial intersections were expected to meet
certain criteria in accordance with the selection criteria used for calibrated sites, as discussed in Section
3.1.1 and highlighted below:

e Intersections

- Four-legged intersections with turning radii as close to 90 degrees as possible preferred

- External factors such as curbside parking or bus stops avoided, as they may have an effect
on the saturation flow rate significantly

e Segments/Links
“Stop” or “Yield” signs not present on the link
- Level terrain preferred, with the acceptance of minor grades

- Railway crossings were avoided to alleviate their possible impact on the operations of the
corridors selected

46.1.1.1 Florida Traffic Online

To explore more sites in Florida that complied with the above characteristics, a web-based mapping
application (Florida Traffic Online, https://tdaappsprod.dot.state.fl.us/fto/) from FDOT that provides
traffic count site locations and historical traffic count data was used. This map, as depicted in Figure 19,
helped in identifying new sites that were considered for developing the experimental scenarios.
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c 8 https;//tdaappsprod.dot.state.flus/fto,
v

Telemetered Traffic Monitoring Site:
Road Name: TURNPIKE

Site: 970413

Description: SR-91, N OF ATLANTIC
AVE/SR-206

Section: 83470000

Milepoint: 9.428

Lat/Long: 26.46491, -80.17467
AADT. 95380

Site Type: Telemetered

Class Data: Yes

K Faclor: 9

D Factor: 55.3

T Factor: 119

BEOD@En|

TRAFFIC REPORTS:
Florida's Turnpike:

Annual Average Daily Traffic
Annual Vehicle Classification

SITE 970413

Directional AADTS
Highest 200 Hours
Historical AADT Data
Hourly Continuous Counts
Vehicle Class History,

W freeport =
it

i _J,, sbca Raton
Coral Springs I
[}

« Pompano Beach

Leafiel | Powered by Esri | DiglalGlobs GeoEye icubed, USDA, USGS. AEX, Gelmapping, Aerognd, IGN, IGP, swisstopo, and the GIS User Communily, FDOT

Figure 19. Florida Traffic Online sample screen shot

46.1.1.2 Sample Sites Considered Through Florida Traffic Online

Using the Florida traffic online tool to determine sites with truck percentage of 10% or higher as well as
the lists of sites obtained through recommendations from FDOT freight coordinators, reviews on Google
Earth were performed. This effort was undertaken to visually determine the geometries, posted speed
limits, segment/corridor lengths as well as to ensure that intersections did not contain any stop/yield signs.

Some sample sites considered are depicted below for visualization purposes.
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Figure 20. Causeway Blvd & S 78th St
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Figure 23. W Okeechobee Rd & NW 72nd Ave
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4.6.2 Experimental Design Scenarios

4.6.2.1 Proposed Scenarios

The primary goal of this task was to develop hypothetical Florida representative signalized arterial
experimental design scenarios for microsimulation, which considers a wide variety of factors for traffic,
roadway, and control characteristics.

To develop this comprehensive list of experimental scenarios comprising representative Florida
characteristics, the suggestions of the FDOT freight coordinators along with the research team’s findings
on additional sites found in close proximity to LACs such as seaports, intermodal yards, etc., were taken
into account. These were analyzed with respect to the required characteristics being considered, as
summarized below:

1. Traffic Characteristics — To accommodate Florida representative traffic conditions, differing
combinations of traffic volumes in vehicles per hour per lane (veh/h/In) (600, 800, 1,000
veh/h/In) comprising different levels of truck percentages (0%, 6%, 12%, 18%) in the traffic
stream and several differing levels of grade (0%, 2%, 4%) were considered.

2. Roadway Characteristics — Different combinations of Florida representative geometries and
posted speed limits were considered, including various combinations of left-only, through-only,
and right-only lanes along with possible shared lanes such as through-left and through-right (see
Figure 39).

3. Control Characteristics — TEAPAC software was used to check some of the calculation results
from HCM-CALC software. The list of proposed experimental design scenarios was then sent for
review to the FDOT freight coordinators, and after incorporating the review comments, a final
consideration list was compiled, as depicted in Figure 25.

Experimental Design Scenarios

Shared Posted F-segment
No of Moof  Shared Shared Total Lengths (mi)  Corridor i
, Lane- Speed Traffic Volumes  Truck Percentages Grade
Left Right Lane- Th Lane-  Number .. to forma Length (veh/h/In) %) (%)
ru- i ve n
Lanes Lanes Thru-Left i Thru-LR  of Lanes ., 4-signalized (mi)
Right (mifh) . .
arterial corridor

1 1 0 0 0 " g 30 0.25-0.25-0.25 0.75 600, 800, 1000 0,6,12,18 0-2-4
1 1 0 0 o " s 40 0.50-0.75-0.50 1.75 600, 800, 1000 0,6,12,18 0-2-4
1 1 0 0 o " a 50 10-151.0 | 350 600,800, 1000 0,6,12,18 0-2-4
1 0 0 1 0 " oa 30 0.50-0.75-0.50 1.75 600, 800, 1000 0,6,12,18 0-2-4
1 1 0 0 0 " g 40 0.75-1.0-1.25 3.00 600, 800, 1000 0,6,12,18 0-2-4
2 0 0 0 0 " s a0 0.25-0.50-0.25 1.00 600, 800, 1000 0,6,12,18 0-2-4
1 1 0 0 0 " oa 30 0.25-0.50-0.75 1.50 600, 800, 1000 0,6,12,18 0-2-4
1 0 0 1 0 " oa 40 0.50-0.50-0.50 1.50 600, 800, 1000 0,6,12,18 0-2-4
2 1 0 0 0 "5 40 1.0-1.0-1.0 3.00 600, 800, 1000 0,6,12,18 0-2-4
2 1 0 0 o 6 45 0.75-1.0-1.25 1.75 600, 800, 1000 0,6,12,18 0-2-4
2 1 0 0 o 7 s 50 1.5-2.0-2.5 6.00 600, 300, 1000 0,6,12,18 0-2-4

Green highlight depicts representative scenarios coded into simulation for analysis
Figure 25. Experimental design scenarios

Figure 25 depicted the 11 experimental design geometries, out of which five representative scenarios, as
highlighted in green, will be used to compare against the HCM (TRB, 2016) results for similar field
conditions. These geometries were further coded into simulation and the details of these geometries is
summarized in the next section.
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For each of the five Geometries, a range of roadway grades, traffic demands, and truck percentages were
simulated. In all, 36 different combinations of these variables (3 x 3 x 4) were run for each geometry, as
enumerated in Table 10.

Table 10. Enumeration of %Grade, %Trucks, and Traffic Demand Variables

Scenario # | * Grade % Trucks Yolume [vehllane)

In total, there were 180 simulation scenarios (36 x 5). Finally, 10 replications were performed for each of
the 180 simulation scenarios. The Multi-Scenario Run capability of the simulator (Figure 26) was used to
perform all of these simulation runs.
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Single Scenario Run  Mutti-Scenario Run
5 C\Users' Tlucksa"Documents"\CuirWork \Swash Sim'OneDiive_2015-07-10VScenario 4\Grade 4\Miami Arterial i
ase Network Fie
C\Users' Tlucksa'Documents'\Cuirork \Swash Sim'OneDiive_2015-07-10VScenario 4\Scenario &_Multiun xnl
Open Muti-Run File
Add Scenaro Remove Scenaro Save Changes To Memory Save Values To Flle
Link Detector Detectar ~
Include n Wam-Up Sm Random#  Traffic Lane Change  Veh Time !
o Smulation  Replcations |~ Time (s | Durctionfs)  Seeds Deta Peformance  Aggregate  Actuation Data Step Data 19l Date
Data Data Data
» 10 300 1800 st set =] O e\
2 10 300 1800 Set| set O O CoUsers\Tc
3 10 300 1800 Set][ Set O [0 CAUses\Tiuc
4 10 300 1800 Set || Set O [0 |C\Users\Tiuc
5 10 300 1800 Set|[  set O O Cosers\Tuc
& 10 300 1800 Set ][ Set O [0 CiUses\Tiuc
7 A n nn 1800 Set Set [~z [~z r r €A lsersi The ¥
< >
Aun Simuiati
o SmdEen Scenario # 0
Replication # 0
Stop Simulation
Close

Figure 26. Simulation multi-scenario run configuration

4.6.3 Signal Timing Configuration

The next step after creating the multi-scenario run files was to appropriately optimize the signal timings
per intersection per the roadway and traffic characteristics. SwashWare signal timing calculation software
(user interface shown in Figure 27) was used for this purpose.

SwashWare--Signal Timing Optimization

Project File PathiMame

sa\Documents\CutrWork \OneDrive_2019-06-21Signal Tming Calcs\Scenario 1a_Project xml Read Project File

Timing Plan File Path/Name

C:\Users'\Tlucksa"\Documents'\CutrWork \One Drive _2015-06-21"Signal Timing Calcs'Scenari Calculate Resuits

Results File Path/Name Write Results File

C:\Usersh Tucksa'\Documents\CutrWork \One Drive_2015-06-2145ignal Timing Calcs‘\Scenar

-g:;'gg Phladse
1d
1 1
1 5
b 2 2
2 6
3 3
3 7
4 4
4 8

Demand
Volume
{weh/h)

Saturation #
ey Lanes
75 1750 1
75 1750 1
o -
225 1800 2
120 1750 1
0 1750 1
270 1800 1
360 1800 2

Lost
Time {s)

(R T R ]

Cycle Length Options

Minimum =
Maximum 24015
Step Size 1=
Specific 50 =

Figure 27.Signal timing calculation software
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4.6.3.1 Representative Scenarios Coded into Simulation for Analysis

Of the 11 experimental design geometries highlighted in Figure 25 five were deemed representative for
replicating Florida arterial corridor traffic conditions with approximately 10% of heavy vehicle
traffic/volume. These geometries are highlighted in Figure 25 in green. Each will generate 36 scenarios
with differing traffic volumes, truck percentages, and grades, as discussed in Section 4.6.2.1. The
corresponding total scenarios will be 5 x 36 for a total of 180 scenarios for analysis purposes.

4.6.4 Simulation Tool Coding

The 5 representative geometries and 36 scenarios for each geometry were coded into SwashSim. The
corresponding geometries and their respective specifications are further described in the next subsection.

Table 11 shows the roadway characteristics of each of the Geometries.

4.6.4.1 Geometry Characteristics
Geometry 1: The individual intersections are shown in Figure C-1 through Figure C-5 in Appendix C.

Geometry 2: The individual intersections are shown in Figure C-6 through Figure C-10 in Appendix C.

Geometry 3: The individual intersections are shown in Figure C-11 through Figure C-15 in Appendix C.
Geometry 4: The individual intersections are shown in Figure C-16 through Figure C-20 in Appendix C.
Geometry 5: The individual intersections are shown in Figure C-21 through Figure C-25 in Appendix C.

To summarize; each of the 5 geometries comprised 36 experimental scenarios for a total of 180
experimental scenarios.

46



5 Analysis of Simulation Data and Recommendations
5.1 Simulation Analysis Approach

5.1.1 Roadway and Traffic Characteristics

In the previous task, five geometric and posted speed scenarios (hereafter referred to as “Geometries)
were coded into the simulator. These five Geometries provided good representation of the variety of
Florida arterial corridor geometric configurations. The roadway characteristics used for the five
Geometries are shown in Table 11. Roadway Characteristics.

Table 11. Roadway Characteristics

Geometry Configuration 1 2 3 4 5
Number of lanes 4 5 4 4 4
2 thru, 3 thru, 2 thru, zltlg:ftj 2 thru,
Lane combination 1 I_eft, 1 I_eft, 1 I_eft, 1 thru+right 1 I_eft,
1 right 1 right 1 right shared 1 right
Posted speed (mi/h) 30 40 50 30 40
Distance between intersections (mi)
1-2 0.25 0.50 1.00 0.50 0.75
2-3 0.25 0.75 1.50 0.75 1.00
3-4 0.25 0.50 1.00 0.50 1.25
Total distance (mi) 0.75 1.75 3.50 1.75 3.00

For each of the five Geometries, a range of roadway grades, traffic demands, and truck percentages were
simulated. In all, 36 different combinations of these variables (3 x 3 x 4) were run for each geometry, as
shown in Table 12.

Table 12. Grade and Traffic Characteristics

Variable Levels
Roadway Grade (%) 0,24
Demand Volume (veh/h/In) 600, 800, 1000

Trucks (%) 0,6,12,18

47



5.2 Highway Capacity Manual Analysis Approach

This section summarizes the results obtained using the HCM (TRB, 2016) Urban Streets Methodology,
which is located in Chapter 18.

5.2.1 Urban Street Facility Analysis Methodology

The three measures used for the comparisons were calculated using the following formulas from the
HCM (TRB, 2016), as was also described in Section 2.1.2 of this report.

5.2.1.1 Segment Average Speed

The average speed of the through vehicles per segment was computed using Eg. 9 (as taken from Eq. 18-
15 in the HCM) detailed in Section 2.1.2 of this report.

5.2.1.2 Running Time

Segment running time (tz) is computed using various factors (start-up lost time, segment length, free-
flow speed, etc.) that consider travel time at the free-flow speed and various sources of traffic friction
along the segment that lead to increases in travel time. The other, and often more significant, source of
delay for travel time on a segment is delay due to traffic control at an intersection (e.g., signal, stop sign,
yield sign) is not included in this measure. The calculation for segment running time is given in Eq. 10
(Eq. 18-7 in HCM) as detailed in Section 2.1.2.

The first component of this equation considers start-up lost time, length of segment, and control-type
adjustment factor (recently added in HCM (TRB, 2016), where the start-up lost time is fixed at 2.0
seconds for signalized intersections.

5.2.1.3 Saturation Flow Rates

The equations for saturation headway (hsa), start-up lost time (SLT), and saturation flow rate (S), are as
listed in Section 4.1.4, Egs. 19-21.

5.2.2 HCM Coding

The 180 scenarios were coded into XML files for processing by HCM-CALC, a software tool developed
by Dr. Scott Washburn. A sample input xml file is shown in Figure 28.
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<?xml version="1.0"2>
ArterialData xmlns:xsd="http://www.w3.0rg/2001/¥MLSchema" xmlns:xsi="http://www.w3.o0rg/20
<TotalInts>0</Totallnts>
<TotalSegs>0</TotalSegs>
<BArtName />
<From />
<Ta />
<LengthMiles>0.75</LengthMiles>
<&nalysisTravelDir>Nerthbound</EnalysisTravelDir>
<hrea>LargeUrbanized</Area>
<Classification»l</Classification>
<Kfactor>0</Kfactor>
<Dfactor>0</Dfactor>
<MaxSerVol>»0</MaxSerVol>
<Results>
<Segments>
<SegmentData ID="1">
<Link ID="1">
<Intersection ID="1">
<Results>
</SegmentData>
<SegmentData ID="2">
<Link ID="1">
<Intersection ID="1">
<Results>
</SegmentData>
<SegmentData ID="3">
<Link ID="1">
<LengthFt>1320</LengthFt>
<BADT>6000</RADT>

Figure 28. HCM coding — sample input file
5.3 Results and Analysis

This section summarizes the measures considered for this research and the HCM vs. simulation results
comparisons.

5.3.1 Measures Considered for this Project

As discussed previously, traffic operations analysis of an arterial corridor often considers one or more of
the following traffic parameters:

1. Average Speed

2. Auverage Control/Stopped Delay
3. Average Queue Length

4. Stop Rate

Of these parameters, Average Speed is the one used for level of service (LOS) assessment with the urban
streets analysis methodology. The latter three measures are typically used to assess the operating
conditions of intersections, but control delay is used in the calculation of average segment speed.
Saturation flow rate, while not a performance measure, per se, can significantly influence control delay,
queue length, and stop rate.

Another significant factor affecting intersection performance measure values is the percentage of traffic
arriving on the green signal indication (PVG).! In lieu of explicit calculation of the PVG value, an arrival

! The calculation for PVG in the HCM methodology uses a platoon dispersion model very similar to that employed
in the TRANSYT-7F model and is currently not included in the HCM-CALC program. Implementing this capability
is a major effort. Furthermore, the accuracy of this output from other software programs could not be verified.
Thus, after discussion of this topic with the Project Manager, it was decided that explicit calculation of the PVG
values was beyond the scope of this project.
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type value of 5 was used in the HCM calculations. This value corresponds to “highly favorable”
progression. The highest value of arrival type is 6, which corresponds to “exceptionally favorable.” The
simulation runs used signal settings that generally produced “highly favorable” progression in the analysis
direction. The final set of measures used to satisfy the scope of this project were:

1. Intersection Through Movement Saturation Flow Rate
2. Segment Running Time

3. Average Intersection Through Movement Control Delay
4. Segment Average Speed

The results obtained from the simulation multi-scenario runs as well as the HCM methodology are
presented in this section.

5.3.2 Simulation and HCM Results Comparisons

This section discusses comparisons of the results obtained from simulation versus the HCM analysis
methodology for each of the measurements calculated.

5.3.2.1 Saturation Flow Rate

The results obtained for saturation flow rates of each intersection are provided in Tables D-1 through D-5
in Appendix D for each Geometry, respectively. As expected, these results indicate that with both
increasing grade and truck percentage, the saturation flow rate decreases, as would be expected.

For all saturation flow rate tables in this report, if there is a “NA” listed for an intersection, it means that
gueues greater than 7 were not observed at that intersection in the simulation results, so the saturation
flow rate, per the HCM definition was not be calculated.

The saturation flow rates for the HCM are higher than those from simulation. This was expected, for
reasons previously discussed (see references 2 and 3). Although the HCM has tried to address this issue to
some extent with a new HCM (TRB, 2016) combined heavy vehicle-grade adjustment factor (fuvg) for
saturation flow rate, it still falls short of being sensitive enough to the impacts of higher percentages of
commercial trucks in the traffic stream. A method to address this difference is discussed in Section
53.3.1.

5.3.2.2 Segment Running Time

Segment running time, in addition to control delay, is a major contributor to segment average speed.
Tables D-6 through D-10 in Appendix D display the running times for each segment (Segment 2 running
between Intersections 1 and 2, Segment 3, running between Intersections 2 and 3, and Segment 4 running
between Intersections 3 and 4), for each geometry, respectively.

The running time values from Simulation indicate the total time for which the vehicles were in motion
(i.e., excluding control delay) while traversing the three segments. The running times show an expected
general trend of increasing as the truck percentage and percent grade increases.

The HCM running times in general were found to be lower (translating to higher running speeds) than
those from simulation. Again, this was expected because the HCM running time calculation does not
explicitly consider roadway grade nor truck percentage in the traffic stream, only overall traffic volume as
shown in Equation 23 (Equation 18-6 in HCM). This equation accounts for the impact of segment traffic
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volume on running time. The need for further research on the impact of trucks on various models utilized
in the HCM urban streets analysis methodology, such as running time, was specifically called out in the
research that is the basis for the HCM methodology (Bonneson et al., 2008). A method to address this
difference is discussed in Section 5.3.3.2.

2 (23)

v 0.21
_ m
1+ (1 52.8 X Ny, X Sf)

fo=

Where,

f,= proximity adjustment factor

Vm = midsegment demand flow rate (veh/h)

Nin = number of through lanes on the segment in the subject direction of travel (In)
St = free-flow speed (mi/h).

5.3.2.3 Control Delay

The results obtained for control delay of each intersection are provided in Tables D-11 through D-15 in
Appendix D for each geometry, respectively. In the case of simulation, the obtained values of delay
correspond to stopped delay, which does not consider deceleration and acceleration delay, as is the case
for control delay. The stopped delay values were converted to control delay values by multiplying by the
generally accepted adjustment of 1.3 (i.e., control delay is 30% larger than stopped delay). This was the
approach used with the HCM when the stopped delay values in the 1985 HCM were revised to control
delay values in the HCM 2000.

The control delay values, as expected, were generally found to increase as truck percentage and roadway
grade increased. The control delay values obtained from the HCM methodology were observed to be
lower than the values from simulation because the HCM overestimates segment speeds, as discussed in
the following section. Therefore, the control delay values were found to be underestimated in the HCM
methodology. It should be noted that the HCM (TRB, 2016) control delay calculations do not use the
calculated percent vehicle arrivals on green (PVG), but rather an estimate based on “highly favorable”
progression. Also, as discussed in Washburn and Cruz-Casas (2007 and 2010), start-up lost time and PCE
values (replaced by fuv ¢ factor in HCM (TRB, 2016) were found to be inadequate.

5.3.2.4 Segment Average Speed

Tables D-16 through D-20 in Appendix D display the average speed for each of the three analysis
segments for each geometry, respectively. The average speeds obtained generally followed the expected
trend of decreasing as truck percentage and roadway grade increases. It should be noted that the HCM
(TRB, 2016) control delay calculations do not use the calculated percent vehicle arrivals on green (PVG),
but rather an estimate based on “highly favorable” progression

The average speeds obtained via HCM follows a trend of being higher than those obtained from
Simulation, which suggests that the HCM methodology overestimates average travel speed since it does
not fully account for the full vehicle dynamics model to represent truck impacts on the traffic stream.
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5.3.3 Regression Modeling and Recommended Adjustments to HCM
Methodology

Based on the differences in results between Simulation and the HCM analysis methodology, as discussed
in the previous subsection, two specific adjustment methods were developed which can be used to revise
the HCM analysis methodology results to values that more accurately reflect traffic operations on Florida
signalized arterials with high percentages of commercial trucks.

5.3.3.1 Saturation Flow Rate Adjustment

HCM Equation 19-8 gives the calculation for adjusted saturation flow rate (veh/h/In), as shown in 2.1.1 in
Eq. 1.

The other factors in Eq. 1 pertain to effects that were not considered in this project, such as parking
activity, bicycle activity, lane utilization, lane blockage, etc.

Per this equation, S, is the base saturation at 1,900 pc/h/In flow rate for population >250,000, and 1,750
pc/h/In otherwise, and it gets adjusted using the multitude of adjustment factors included in Equation 1.
Since the results of this study showed that the HCM generally overestimates the saturation flow rate, a
regression model was developed using the Simulation saturation flow rate results, to determine how this
saturation flow rate is affected by percent grade, percentage of heavy vehicles and the presence of an
exclusive right turn lane. This model is as follows.

s = 1,823 x e(001X%HY) _ 1613 x %Grade + 15.36 X ExclusiveRightTurnLane? (24)
Where,

s = adjusted saturation flow rate (veh/h/In)

%HV = percentage of heavy vehicles

%Grade = percentage of roadway grade

ExclusiveRightTurnLane? = presence of an exclusive right turn lane (equals to 1 if present, 0 otherwise)

The goodness-of-fit (R?) for this model to the data is very good, at 0.928. The model parameters were
statistically significant at the 95% confidence level. From this model, the base saturation flow rate is
1,823 pc/h/In (no trucks at level grade with no exclusive right turn lane), as opposed to the HCM’s
suggested value of 1,900 pc/h/In. The differences in the saturation flow rate results between HCM and
Simulation is due to inappropriate values for start-up lost time and lack of sensitivity to lower truck
acceleration capabilities, relative to passenger cars, which compounds the differences when high
percentages of trucks are present in the traffic stream (Washburn and Cruz-Casas, 2007 and 2010).
Example saturation flow rate values produced from this equation are illustrated in Figures 29 and 30.
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Figure 29. Saturation flow rate relationships per regression model — no exclusive right-turn lane
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Figure 30. Saturation flow rate relationships per regression model —with an exclusive right-turn lane
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Equation 24 can be used in two distinct ways to estimate adjusted saturation flow rate on Florida’s
signalized arterial corridors. One, it can directly replace the HCM Equation 19-8 (Equation 1 of this
report) to calculate the adjusted saturation flow rate for Florida conditions.

Alternatively, using Equation 24, an adjusted base saturation flow rate for percent heavy vehicles and
grade only could be generated to replace the “s; x fuy,” component of the adjusted saturation flow rate.

The variable, s,", can then be used directly with the rest of the HCM Equation 19-8 (Equation 1 in this
report) as shown in Equation 25.

§=S5p* fwfpfbbfafLUfLTfRTprbepbfwzfmsf:cp (25)
Where,
so” = adjusted base saturation flow rate for percent heavy vehicles and grade only (s, * favg).

5.3.3.2 Running Speed Adjustment

HCM Equation 18-3 gives the calculation for base free-flow speed, which together with Equation 18-4,
are used in the calculation of free-flow speed. These are reproduced below as Equations 26 and 27,
respectively.

Sfo: Scalib + So +fCS + fA + fpk
(26)

Where,

S, = base free-flow speed (mi/h)

Scaiib = base free-flow speed calibration factor, equal to 0 by default (mi/h)
So = speed constant (mi/h)

fos = adjustment for cross section (mi/h)

fa = adjustment for access points (mi/h)

fo« = adjustment of on-street parking (mi/h)

0= 1% _ 90 @7)

fr =1.02— 4.7—maX(LS' 200) = 1

Where,

f_ = signal spacing adjustment factor

Sto = base free-flow speed (mi/h)
Ls = distance between adjacent signalized intersections (ft).

This free flow speed, along with traffic volume per lane, is then used in the calculation of the proximity
adjustment factor, f,. Therefore, to take into account the running/free flow speed differences between
HCM and Simulation results observed through this research, a model was developed to estimate the
difference between the HCM and Simulation running speeds. This model was found to be a function of
the percentage of heavy vehicles, the percent grade, and the signal spacing (stop-bar to stop-bar). This
model is as follows:
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ARunningSpeed = 2.46 + 1.01 X %Grade + 0.17 X %HV -2.55 X SignalSpacing (28)
Where,
ARunningSpeed = HCM running speed minus Simulation running speed (mi/h)
%Grade = percentage of roadway grade
%HV = percentage of heavy vehicles
SignalSpacing = signal spacing (mi)

The goodness-of-fit (R?) for this model to the data is good, at 0.754. The model parameters were
statistically significant at a 95% confidence level. An example illustration of how ARunningSpeed is
calculated is shown in Figure 31. In this graph, both the HCM and Simulation running speeds show
decline as volume increases; however, their difference, ARunningSpeed, increases as volume increases.

5.00

Runnind Speed (mi/h)

Volume (veh/h)

Figure 31. Sample running speed calculation using
HCM and simulation running speed data
It should be noted that Equation 28 was developed using Florida signalized arterial corridor data, where
very large grades (above 6%), very large percentage of trucks (over 50%), as well as very large signal
spacing between signalized arterial intersections (over 3 mi/h) are not normally observed. That said,
regardless of state, it is generally observed that places where truck percentages are high are not places
with large grades combined with large signal spacing.

From the regression model above, it can be observed that with all variables being zero, HCM
overestimates running time approximately 2.5 mi/h over Simulation. However, it should be noted that
signal spacing will not have a value of zero. Therefore, to put this equation into perspective, at a level
grade with no heavy vehicles, given a signal spacing of 0.25 miles, HCM overestimates running speed by
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1.82 mi/h, an approximate 2 mi/h difference. As roadway grade and truck percentage increases, HCM
increasingly overestimates the running/free flow speed compared to Simulation.

Therefore, to obtain more accurate average free flow speeds, it is recommended that Florida use Equation
28 to obtain the running speed differences between the HCM and Simulation, and using the S_,;;,
adjustment factor as depicted in Equation 26, insert the “negative of ARunningSpeed” calculated in
Equation 28 to determine the running speed.

Once this is addressed and the running speed is calculated using the above methodology adjustment, the
rest of the procedure can follow the HCM methodology as described in the HCM (TRB, 2016), Chapter
18.
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6 Conclusions

This chapter summarizes the conclusions obtained through this research. It also provides future research
recommendations for fully revising the HCM (TRB, 2016) methodology in order to more accurately
account for heavy vehicle impacts on signalized arterial corridors.

6.1 Summary and Recommendations

The 5 experimental design geometries, along with 36 scenarios with differing traffic volumes, truck
percentages, and grades, resulted in a total of 180 simulation scenarios.

From the results comparison of HCM and Simulation, as expected, both sets of results indicate that with
the increase in volumes and truck percentages, there is a significant decrease in the segment average
speeds, as running times and control delays increase. The saturation flow rates were impacted in a similar
manner since there was a gradual decrease in saturation flow rates with the increase in truck percentage
and grade as expected. In addition, it was observed that the simulation results for travel speed and
saturation flow rate were generally lower than those obtained from the HCM methodology. It should be
noted that, saturation flow rate is a major factor in control delay determination. . The main reason for this
is that the HCM methodology does not take into account the gear changing capabilities of trucks in its
deterministic and analytic methodology, therefore not accounting for powertrain characteristics (engine
and transmission characteristics) and resistance forces that provide more accurate vehicle acceleration
modeling.

The HCM running times in general were found to be lower (translating to higher running speeds) than
those from Simulation. Again, this was expected as the HCM running time calculation does not explicitly
consider roadway grade nor truck percentage in the traffic stream, only overall traffic volume.

Models were developed to provide adjustments to the saturation flow rate and running speed calculations
from the HCM to provide for more accurate results for arterials with significant percentages of
commercial trucks. It is recommended that these model adjustments be applied in Florida for signalized
arterial analysis.

These recommendations to revise the HCM methodology were made using data obtained through the
usage of a microsimulation tool that more accurately accounts for the vehicle performance capabilities of
commercial vehicles. In addition, the findings of this research impact the FDOT Quality/Level of Service
(LOS) handbook as well as the Transportation Site Impact Handbook.

The major benefit for Florida through this study is the development of the adjustment methodologies
depicted in Section 5 to adjust the calculations of the HCM urban streets and the signalized intersection
methodologies, so that the running speeds and saturation flow rates are more accurate when relatively
high percentages of commercial trucks are present in the traffic stream. This, in turn, will positively affect
signalized arterial corridor planning in Florida, improve signalized arterial operations, improve freight
signal priority efforts the state is interested in, and allow for cost savings through better planning in
general.
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6.2 Future Research Recommendations

Future research should be undertaken to include the platoon dispersion model from the HCM
methodology so that a more accurate estimate of the percent arrivals on green (PVG) is considered,
relative to the arrival type approach since the two major factors that have an impact on control delay
calculations are saturation flow rate and PVG.
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Appendix A — Data Collection Sites

=] Cycle Tatal Green Through Lane
Start End ) -

Mo. Time Total Thru Non- Trucks Trucks |Time IT‘vpe
ks e 1 10:34:18 10:35:10 0:00:52 7 5 2 10:34:42 ]
r;;:', 10:34:46 1
- 2 10:35:34 10:38:10 0:02:36 16 14 2 10:36:03 4

™ 10:37:55 7
Figure A-1. Sample reduced data sheet for two green cycles
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Figure A-2. Map of US-301 from Hwy 100 to W Brownlee St
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Figure A-3. Aerial view of intersection of US-301 and Hwy 100
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Figure A-4. Aerial view of intersection of US-301 and Pratt St
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Figure A-5. Aerial view of intersection of US-301 and Washington St
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Figure A-6. Aerial view of intersection of US-301 and Brownlee St
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Figure A-7. Map of US-301 from Breckenridge Pkwy to Harney Rd
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Figure A-9. Aerial view of intersection of US-301 and Sligh Ave
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Figure A-11. Aerial view of intersection of US-301 and Harney Rd
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Figure A-12. Map of US-1 from N Canal St to Moncrief Rd
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Figure A-14. Aerial view of intersection of US-1 and Fairfax St
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Figure A-16. Aerial view of intersection of US-1 and Moncrief Rd
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Figure A-17. Map of Krome Ave (SR-997) from Palm Dr to S Flagler Ave
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Figure A-19. Aerial view of intersection of Krome Ave and David Pkwy
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Lane 1

Lane 2

Lane 1

Figure A-21. Aerial view of intersection of Krome Ave and Flagler Ave
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11:40:00 AM Lane 1 Lane 2 Lane 3
Left Thru Thru Right
Non- Non- Non- Non-
Cycle |Start End LT Truck |Truck Time |Type| [Thru|Truck Truck |Time Type| |Thru Truck |Truck|Time Type |RT [Truck Truck|Time |Type
1 11:39:43  11:41:45 1 1 0 22 18] 4[11:39:58 7 15 12 3(11:40:18 4| O 0 0
11:40:05 7 11:40:22 4
11:40:09 4 11:40:31 4
11:41:16 4
2 11:42:03 11:44:06 0 0 0 22 14' 8/11:42:08 8 24 18’ 6)11:42:07 6/ 0 o] 0
11:42:21 4 11:42:29 2
11:42:25 3 11:42:36 7
11:42:28 4 11:42:57 1
11:42:31 4 11:43:02 3
11:42:36 3 11:43:14 4
11:42:50 3
11:43:56 7
3 11:44:24  11:46:25 0 0 0 21 200 1/11:44:33 14 11]  3(11:44:32 4| 0 0 0
11:44:54 4
11:45:16 2
4 11:46:43 11:48:45 1 1 0 25 ZZ' 3/11:46:58 4 12 8' 4(11:46:58 8/ 0 0 0
11:47:07 4 11:47:13 4
11:47:36 7 11:47:17 4
11:47:29 2
5 11:49:14  11:51:09 0 0 0 20 16 4/11:49:23 4 13 8[  s5|11:49:26 6 0 0 0
11:49:43 4 11:49:32 6
11:49:52 7 11:49:45 7
11:50:00 4 11:49:50 4
11:50:04 3
6 11:51:27  11:53:25 0 0 0 27 23 4 11:51:30 3 17 10  7|11:51:38 4| o 0 0
11:52:22 4 11:51:48 4
11:52:25 4 11:51:56 4
11:52:30 3 11:52:05 4
11:52:10 O
11:52:30 3
11:52:41 7
7 11:53:47 11:55:45 il il 0 22l 18' 3[11:54:12 4 26 22' 4(11:53:48 7l 0 0 0
11:54:38 4 11:54:04 4
11:54:47 4 11:54:23 4
11:54:39 4
8 11:56:16  12:00:25 1 1 0 29| a5 a/11:56:22 4 34 23 11|11:56:46 4 0 0 0
11:56:29 4 11:58:25 7
11:58:30 1 11:58:28 1
11:58:57 4 11:58:33 4
11:58:54 4
11:58:57 4
11:59:08 4
11:59:13 4
HEIE:5 00 4
11:59:59 7
12:00:28 6
9 12:00:48  12:02:45 2 2 0 26 21 5/12:01:23 4 17 8[  9|12:00:55 4| 0 0 0
12:01:29 4 12:01:05 4
12:01:39 3 12:01:10 3
12:01:54| 4 12:01:17 3
12:02:37 7 12:01:21 4
12:01:25 4
12:01:34 4
12:01:43 4
12:01:58 3
10 12:03:08 12:05:07 1 1 0 26 22' 4/12:03:12 4 15 9’ 6)12:03:12 4/ 0 0 0
12:03:23 4 12:03:22 4
12:03:34| 4 12:03:37 6
12:03:38 3 12:03:43 3
12:03:53 4
12:03:57 B

Figure A-22. Sample data (approx 30 min) for intersection of US-301 and Pratt St,
all lanes from 11:40:00 to 12:05:44
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11

12

13

14

15

16

17

18

19

20

21

22

23

12:05:23| 12:07:25 0 18 17 1]12:07:06 3 17 11 6]12:05:38 7
12:05:37 4
12:05:42 2
12:06:02 3
12:06:05 4
12:06:46 4
12:08:05| 12:09:46 0 27 24 3|12:08:42 4 21 17 4/12:08:13 4
12:08:47 4 12:08:21 4
12:09:38 0 12:08:57 4
12:09:14 4
12:10:10| 12:12:07 0 22 17 5|/12:10:16 3 20 17 3/12:10:32 B
12:10:21 4 12:10:41 4
12:10:27 4 12:10:46
12:10:52 4
12:10:59 B
12:12:43| 12:16:46 0 41 35 6|12:12:50 4 38 30 8/12:12:48 4
12:13:02 4 12:12:59 4
12:14:59 4 12:13:24 3
12:15:17 4 12:13:32 4
12:15:23 4 12:14:53 4
12:15:29 3 12:15:10 3
12:15:33 4
12:15:40 4
12:17:09| 12:19:04 0 23 20 3|112:17:13 4 17 12 5/12:17:15 4
12:17:42 4 12:17:47 2
12:17:57 =3 12:17:50 4
12:17:59 1
12:18:05 4
12:19:28| 12:21:25 0 24 22 2|12:19:38 2 20 15 5/12:19:47 4
12:20:01 7 12:20:07 6
12:20:11 4
12:20:16 6
12:20:27 4
12:21:43|  12:23:49 0 23 18 5|12:21:50 4 19 14 5/12:21:51 4
12:22:19 7 12:22:02 4
12:22:20 4 12:22:11 4
12:22:34 4 12:22:34 7
12:22:38 4 12:22:41 4
12:24:09| 12:26:06 0 18 15[ 3|12:24:17 ) 22 17 5|12:24:20 4
12:24:20 4 12:24:32 4
12:24:40 5 12:24:52 4
12:25:18 4
12:25:26 4
12:26:26| 12:28:25 0 25 22 3|12:26:6 6 20 14 6|12:26:43 4
ATl 3 12:26:52 6
12:27:18 3 12:27:14 0
12:27:20 7
12:27:25 4
12:27:29 4
12:28:55| 12:30:47 0 15 1] 4|12:28:59 4 19 15[ 412:28:57 4
12:29:17 4 12:29:19 a4
12:29:22 4 12:29:23 4
12:29:35 4 12:30:25 4
12:31:05| 12:33:05 0 22 200 2{12:31:21 6 18 14 4{12:31:18 3
12:31:39 4 12:31:48 7
12:31:53 6
ZEEEY 4
12:33:24| 12:37:45 0 32 28] 412:33:34 3 25 20 5/12:33:34 7
12:33:40 4 12:33:40 4
12:36:04 4 12:35:07 7
12:36:09 4 12:36:07 3
12:36:12 8
12:38:03| 12:40:05 0 26 23 3|12:38:48 7 19 17 2|12:38:05 4
12:39:02 7 12:38:25 1
12:39:40 7

Figure A-23. Sample data (approx 30 min) for intersection of US-301 and Pratt St,
all lanes from 12:05:44 to 12:40:00
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Lane 1l Lane 2 Lane 3
Left Thru Thru Right
Non- Non- Non- Non-
Cycle Start End LT |Truck Truck Time  Type| |Thru|Truck |Truck [Time Type| |Thru|Truc Truck Time Type |RT |Truc Truck |Time |Type
111:39:36|11:41:21| O 0 0 22 18 4l11:40:22 7 15| 137 2114037 4 0/ 0 0
11:40:26 4 11:40:53 4
11:40:36 4
11:40:43 4
2 11:41:41|11:43:41| 3 3 0 19 12[  7/11:42:30 8 21) 157 611:42:32 6/ 1 1 0
11:42:44 4 11:42:51 5
11:42:47 3 11:42:58 7
11:42:49 4 11:43:24 1
11:42:53 4 11:43:30 3
11:42:58 3 11:43:35 4
11:43:13 3
3 11:44:08|11:46:01| O (o] 0 18 16 2|11:44:17 7 17| 147 3114450 4, 0| © 0
11:44:54 3 11:45:17 4
11:45:37 2
4 11:46:25|11:48:21| 3 3 0 26 24[  2/11:47:20 4 13 9" 411:47:22 8 0l O 0
11:47:30 4 11:47:39 4
11:47:42 4
11:47:55 2
511:48:48|11:53:01| O 0 0] 50 44 6/11:49:45 a4 26 14' 12 11:49:49 6 1 1 0
11:50:06 4 11:49:54 6
11:51:56 3 11:50:09 7
11:52:47 4 11:50:15 4
11:52:51 4 11:50:19 7
11:52:55 3 11:50:28 9
11:50:33 3
11:52:05 4
11:52:17 4
11:52:27 4
11:52:34 4
11:52:59 3
6 11:53:24|11:55:21| 1 1 o] 24 21 3/11:54:37 4 19 14 511:53:27 7, 0 ] o]
11:55:01 4 11:54:12 7
11:55:15 4 11:54:30 4
11:54:48 4
11:55:04 4
7 11:56:05|11:57:41| 1 1 0 18 16 2|11:56:46 4 18| 17 111:57:28 4| 1 1 0
11:56:53 4
8 11:58:05|12:00:20| 1 1 0] 22 20 2/11:58:50 1 17 9 8 11:58:47 7 2 2 0]
11:59:46 4 11:58:49 1
11:59:07 4
11:59:34 4
11:59:39 4
11:59:46 4
11:59:58 4
12:00:03 4
9 12:00:41|12:02:30| O o] o] 30 26 4|12:01:46 4 15 4 11 12:00:54 6| O o] o]
12:01:54 4 12:01:18 7
12:02:03 3 12:01:27 4
12:02:17 4 12:01:37 4
12:01:41 3
12:01:45 3
12:01:50 4
12:01:53 4
12:02:01 4
12:02:08 4
12:02:21 3
10 12:02:49(12:04:41| 2 2 0 26 21 5/12:03:00 3 16| 107 6 12:03:33 4 0| 0 0
12:03:35 4 12:03:46 4
12:03:45 4 12:04:.03 6
12:03:59 4 12:04:08 3
12:04:02 3 12:04:17 4
12:04:21 3

Figure A-24. Sample data (approx 30 min) for intersection of US-301 and Washington St,
all lanes from 11:40:00 to 12:04:41
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Figure A-25. Sample data (approx 30 min) for intersection of US-301 and Washington St,
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Lane 1 Lane 2 Lane 3
Left Thru Thru Right
Non- Non- Non- Non-
Cycle|Start End LT Truck Truck|Time Type| |Thru|Truck Truck|Time Type| |Thru|Truck|Truck| Time Type|RT Truck Truck|[Time Type
1|Cycle beg 11:43:44 3 3| 0 13 9' 4(11:40:29 7 12 10 2|11:40:45 4 0 [¢] ]
11:40:33 4 11:41:01 4
11:40:44 4
11:40:51 4
RTOR 1
2/11:42:08 11:43:44 5 5 0 16 8 8(11:42:37 8 16 11 5/11:42:38 6| 6 2' 1{11:43:47 4
11:42:52 4 11:43:00 5
11:42:56 4 11:43:08 7
11:42:58 4 11:43:35 1
11:42:02 4 11:43:41 3
11:43:07 3
11:43:22 3
11:43:40 0
RTOR 2 1{11:44:09 0
3(11:44:51 11:46:04 3 3 0 13 11' 2|11:44:55 7 14 11' 3|11:45:03 4| 5 3' [¢]
11:45:04 4 11:45:26 4
11:45:46 2
RTOR 2
4(11:47:17 11:48:24 A, al, 0 21 19' 2|11:47:32 4 S 5' 4/11:47:33 3| 3 3' (0]
11:47:42 4 11:47:49 4
11:47:52 4
11:48:05 2
5(11:49:20 11:50:44 5 5 0 9 7' 2|11:49:54 4 8 3' 5/11:49:58 6| 7 5 2|11:50:19 7
11:50:14 4 11:50:03 6 11:50:30 7
11:50:25 4
11:50:39 4
11:50:44 3
6/11:51:42 11:53:04 3 3 0] 21 17 4/11:52:03 3 8 4 a|11:52:13 4 0 of o]
11:52:57 4 11:52:27 4
11:53:00 4 11:52:37 4
11:53:04 3 11:52:44 4
7|11:54:13 11:55:24 4 4 0 21 18 3]11:54:41 4 16 12 4/11:54:16 31 0 1(11:54:26 7
11:54:48 4 11:54:28 7
11:55:13 4 11:54:59 4
11:55:15 4
8|11:55:51 11:57:44 4 3 1/11:55:58 4 15 13 2|11:56:54 4 15 14 1/11:57:38 4] 2 2 ]
11:57:00 4
9[11:59:06 12:00:04 1 1 o 18| 17 1/11:59:56 5 14 7 7|11:59:17 7/ 0 0 0
11:59:30 7
11:59:33 1
11:59:36 4
11:59:49 4
11:59:52 4
11:59:58 4
10(12:01:02 12:02:24 2 2 o 25 22 3|12:01:56 4 15 4/ 11]12:01:04 4l 2 1 1|12:02:12 4
12:02:04 4 12:01:13 4
12:02:26 4 12:01:26 6
12:01:32 7
12:01:29 4
12:01:48 4
12:01:52 3
12:01:57 3}
12:02:01 4
12:02:04 4
12:02:19 4
11|12:03:29 12:04:43 5 3 2|12:03:39 7 16 13 3|12:03:54 4 13 6 7/12:03:34 3 4 3 4]
12:03:45 4 12:04:06 4 12:03:47 3
12:04:09 3 12:03:57 4
12:04:13 6
12:04:17 3
12:04:25 4
12:04:30 3
RTOR 1
12|12:05:41 12:07:05 5 5 0 10 10 [s] 13 7 6|12:06:02 7 5 4 1
12:06:09 4
12:06:13 2
12:06:20 8
12:06:31 3
12:06:34 4
RTOR 12:07:55 4

Figure A-26. Sample data (approx 30 min) for intersection of US-301 and Brownlee St,
all lanes from 11:40:00 to 12:07:05
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13 12:08:02 12:09:24

14 12:10:42 12:11:44

15 12:13:01 12:14:04

16 12:14:56 12:16:24

17 12:16:49 12:18:44

18 12:19:28 12:21:04

19 12:22:19 12:23:23

20 12:24:32 12:25:43

21 12:26:28 12:28:04

22 12:29:03 12:30:24

23 12:31:03 12:32:24

24 12:33:22 12:35:04

25 12:36:04 12:37:24

26 12:38:45 12:39:44

RTOR

RTOR

RTOR

12:08:07

12:10:33

12:13:39

3

0

4

25

20

17

18

18

19

14

C)

23

iz

16

11

16

23f

15[

16

15

15

17[

16

20[

14

16

~

12:09:10
12:09:17

w

12:10:56
12:11:01
12:11:08
12:11:32
12:11:43
12:13:26

-

w

12:15:01
12:15:46
2152 5)
12:17:41
12:18:13
12:18:29

w

~

12:20:08
12:20:31

w

12:22:27
12:22:56
12:22:59
12:23:09
12:23:13
12:24:50
12:24:53
12:25:15
12:27:18
12:27:48
12:27:55

w

w

&

12:29:39
(122051
12:29:58
12:30:09
12:31-52
12:32:10

~

212:34:.04
12:34:11

1/12:36:39

Lo

AW s BV

W B B

W W o wWwh WA S BRBS

LR N N

il

15

13

18

15

11

14

17

13

15

15

14

12[

107

10

ilil

13]

12

w

12:08:42
12:08:48
12:09:27
12:11:22
12:11:33
12:11:37

w

w

12:13:23
12:13:34
12:14:02
12:15:44
12:16:05
12:16:03
5 12:17:44
12:18:21
12:18:25
12:18:33
12:18:38

w

w

12:20:16
12:20:38
12:20:42
12:20:49
12:21:01
12:22:34
12:22:42
12:22:51
12:23:08
12:23:15
12:24:53
12:25:06
12:25:29
12:26:50
12:27:17
12:27:26
12:27:48
12:27:53
12:27:57
12:28:01
fi7=2 0533
12:29:48
12:29:53

w

w

~

w

4 12:31:47
ApEEEIE)
12:32:24
12:32:29

2 12:34:05
12:34:15

4 12:36:07
12:36:37
12:36:34
12:36:49

N

12:38:52
12:39:07

LR T N

B e BN R W R

LR R N e B B LI N S N N e e B LN N N

0 W &~ BN bW

B

12:11:00

12:15:26

12:26:57

12:31:16

Figure A-27. Sample data (approx 30 min) for intersection of US-301 and Brownlee St,
all lanes from 12:08:44 to 12:40:00
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Cycle

NumH

~

w

S

)

[}

~

®

©

10
11
12
ale]
14
15
16
17

18
19

20
21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Start
10:30:25

10:33:28

10:35:02

10:36:26

10:38:16

10:39:39

10:41:11

10:42:27

10:43:58
10:45:38
10:48:44
10:50:15
10:51:27
10:54:39
10:55:56
10:57:31
11:00:38

11:02:00
11:04:17

11:05:23
11:06:41

11:07:58

11:09:26

11:11:00

11:12:25

11:13:55

11:15:42

11:17:33

11:18:52

11:21:00

11:22:18

11:24:07

11:25:56

11:27:47

11:28:56

End
10:33:02

10:34:42

10:36:02

10:37:32

10:39:02

10:40:32

10:42:02

10:43:32

10:45:02
10:48:01
10:49:31
10:51:03
10:54:02
10:55:32
10:57:02
11:00:02
11:01:32

11:03:02
11:04:58|

11:06:15
11:07:34

11:09:02

11:10:32

11:12:02

11:13:32

11:15:02

11:16:32

11:18:25

11:19:46

11:21:54]

11:23:43

11:25:32

11:27:02

11:28:32

11:30:02

RTOR

RTOR

RTOR

RTOR

RTOR

RTOR

Lane 1
Left Turn Lane

Total LT Non- Trucks Trucks Time

2

B P OO wWR e W

w

2 0
1 0
(o] 4]
1 1}
1 0
2 0
(o] 4]
2 (o]
0 0
3 (o]
1 a
1 0
g 0
(o] [}
0 0
1 0
1 1}
= a
a 0
0 (o]
(o] a
0 0
(o] 1]
1 (o]
2 a
1 0
1 1}
0 (o]
a 0
2 0
1 1
1 (o]
0 0
0 0
0 1]

11:23:32

Type

3

Total LT Non- Trucks Trucks

(o]

o (=N ==} W RO

N

[N}

Lane 2
Left Turn Lane
0 o
0 o
1 (o]
0 o]
(o] (o]
(4] (o]
0 (o]
(o] o
1 o
(o] o
1 (o]
2 1
4 (o]
[} (o]
(0] o
1 o
0 o
(1] (o]
0 o
1 o
2 i
i, (o]
(1] (o]
2 o]
0 (o]
1 o
2 o]
0 (o]
2 o
0 (o]
0 o]
2 (o]
1 o
i, (o]
(1] (o]

Time

10:50:55

11:07:28

Type

7

4

Lane 3
Through Lane

Total Thru Non- Trucks Trucks

14

12
12

12

12

11

16

19

12

17

15

-y

12

12

16
11
13

10

10

157

Time
2 10:30:47
10:31:17

1 10:33:58

1 10:35:20

1 10:38:53

4 10:39:41

1 10:41:37

10:46:30

10:50:33
10:53:37

10:54:41

11:01:20

[

11:06:16

w

11:09:37

w =

11:13:10

[

11:14:21

=

11:16:29
11:17:54
11:18:13

N

2 11:25:14
11:25:20
4 11:26:16
11:26:39
11:26:45
11:26:49

-

11:28:18

-

11:29:14

Type
7
4

- ]

WE W W

BN BN NN

Figure A-28. Sample data (approx 1 hr) for intersection of US-301 and Breckenridge Pkwy,
lanes 1, 2, and 3 from 10:30:00 to 11:30:00
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Lane 4 Lane 5
Cycle Through Lane Right Turn Lane
NumHStart End Total Thru Non- Trucks Trucks Time Type| |Total Non- Trucks Trucks Time Type
1(10:30:25 10:33:02 16 12 4 10:30:45 1 1 1 (8]
10:32:38 7
10:32:44 7
10:32:58 =
RTOR 1
2(10:33:28 10:34:42 10 8 2 10:34:09 1 1 1 (8]
10:34:31 4
RTOR 1
3|10:35:02 10:36:02 2 il 1 10:35:09 4 0 (o] 0
RTOR 1
4(10:36:26 10:37:32 6 1 5 10:36:32 4 o} 0 0
10:36:40 7
10:36:52 2
10:37:11 7
10:37:16 7
5/10:38:16 10:39:02 8 6 2 10:38:36 6 2 2 (o]
10:38:59 4
6(10:39:39 10:40:32 7 4 3 10:40:04 4 0 (o] 0
10:40:30 7
10:40:34 4
7(10:41:11 10:42:02 12 9 3 10:41:12 4 0 (o] 0
10:41:56 3
10:42:00 g
8|10:42:27 10:43:32 17 14 3 10:42:53 4 (o] (o] (8]
10:43:05 7
10:43:28 7
9|10:43:58 10:45:02 8 6 2 10:44:39 7 0 (o] 0
10:45:01 7
10|10:45:38 10:48:01 12 11 1 10:47:51 1 2 2 (8]
11|10:48:44 10:49:31 4 (o] 0 o] (o]
12|10:50:15 10:51:03 6 5 1 10:51:04 4 1 1 o
13|10:51:27 10:54:02 9 8 1 10:53:37 = o] (o] o]
RTOR 1
14|10:54:39 10:55:32 8 8 (] 0 (o] 0
15|10:55:56 10:57:02 1 1 o] 1 1 0
16|10:57:31 11:00:02 9 9 o] (0] (o] (0]
17|11:00:38 11:01:32 7 5 2 11:00:39 g i 1 o]
11:01:06 4
18(11:02:00 11:03:02 6 6 (e} 1 1 0
19|11:04:17 11:04:58 9 7 2 11:04:29 7 o]
11:04:45 6
20(11:05:23 11:06:15 5 4 1 11:05:25 g (o] (o] o]
21|11:06:41 11:07:34 10 8 2 11:07:20 4 o o o
11:07:34 7
22(11:07:58 11:09:02 7 4 3 11:08:00 4 (o] (o] 0
11:08:37 7
11:09:03 4
23|11:09:26 11:10:32 6 3 3 11:09:29 4 o} o o}
11:10:16 7
11:10:27 4
24(11:11:00 11:12:02 15 14 111:11:43 7 0 (o] 0
25(11:12:25 11:13:32 12 8 4 11:12:53 4 (o] (o] ]
11:13:14 3
11:13:18 g
11:13:21 7
26(11:13:55 11:15:02 4 3 1 11:14:53 4 1 (o] o]
RTOR 1
27(11:15:42 11:16:32 8 7 1 11:16:02 7 2 2 0
28(11:17:33 11:18:25 10 5 111:18:03 2 1 1 (8]
29|11:18:52 11:19:46 8 5 3 11:19:15 7 0 0 0
11:19:18 7
11:19:44 7
30|11:21:00 11:21:54 11 8 3 11:21:07 7 o} 0 0
11:21:29 4
11:21:34 4
31(11:22:18 11:23:43 9 8 111:22:31 7 il i 0
32(11:24:07 11:25:32 10 10 o] 2 2 ]
33(11:25:56 11:27:02 4 4 o] 1 (o] o]
RTOR il
34(11:27:47 11:28:32 10 7 3 11:28:06 3 1 1 0
11:28:19 7
11:28:28 4
35(11:28:56 11:30:02 8 6" 2 11:29:25 4 o] (o] (8]
11:28:56 7

Figure A-29. Sample data (approx 1 hr) for intersection of US-301 and Breckenridge Pkwy,
lanes 4 and 5 from 10:30:00 to 11:30:00
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Cycle
Number
1
2

w

IS

(5}

(o)}

~

o]

o

10
11

12
13
14

15
16
17

18

19
20

21

22

23
24
25
26

27
28

29
30

31

Lane 1

Lane 2

Lane 3

Left Turn Lane

Left Turn Lane

Through Lane

Start End

10:29:33 10:30:40
10:31:10 10:32:10
10:32:34 10:33:56

10:34:18 10:35:10

10:35:34 10:38:10

10:38:49 10:39:40

10:40:07 10:41:10

10:41:52 10:44:10

10:45:07 10:47:10

10:47:58 10:48:40
10:49:20 10:51:40

10:52:08 10:53:10
10:53:40 10:54:40
10:55:09 10:56:10

10:56:38 10:57:40
10:58:07 10:59:10
10:59:34 11:02:10

11:02:48 11:03:40

11:04:04 11:05:10
11:05:34 11:06:40

11:07:04 11:08:10

11:08:43 11:11:08

11:11:35 11:14:10
11:14:34 11:15:40
11:16:35 11:17:10
11:17:37 11:18:40

11:19:06 11:20:10
11:20:34 11:23:10

11:23:34 11:24:40
11:25:06 11:26:10

11:26:41 11:31:00

RTOR

Total LT Non- Trucks Trucks Time

0
3

» N O W

0

0 0
3 0
3 0
0 0

6 1 10:35:35

2 0
2 0
2 0
4 0
1 0
2 0
1 0
2 0

1 1 10:55:12

2 0
0 0
3 0
1 0

0
2 0
1 0
5 0
8 0
0 0
2 0
1 0
3 0
3 0
2 0
4 0
0 0

Type

7

7

Total LT Non-Trucks Trucks Time

0
2

o R ON

o

0

0 0
1 1 10:30:33

0 0
0 0
2 0
2 0
0 0

1 1 10:41:42

0 0
2 0
0 0
2 0
1 0
0 0
1 0
0 0
3 0
0 0
0 0
2 0
2 0

3 111:12:56

2 0
0 0
1 0
0 0
1 0
0 0
1 0
4 0
0 0

Type

7

4

7

Total Thru Non- Trucks Trucks Time Type
7 6 110:229:38 2
9 7 2103127 7

10:31:52 6
8 8 0
7 5 210:34:42 6
10:34:46 1
16 14 210:36:03 4
10:37:55 7
11 9 210:39:03 4
10:39:35 4
8 5 310:40:37 7
10:40:45 4
10:40:52 4
19 15 410:42:15 4
10:42:30 7
10:42:45 3
10:44:05 7
21 18 310:45:42 7
10:46:36 0
10:47:09 7
9 9 0
21 19 210:51:18 7
10:51:39 7
10 10 0
9 9 0
11 8 310:55:34 7
10:55:54 4
10:55:57 8
3 2 110:56:57 2
7 7 0
11 11 0
9 8 111:03:03 8
8 8 0
25 23 2 11:07:07
11:07:20 7
16 12 411:09:15 7
11:10:52 7
11:10:57 0
11:11:01 4
26 2" 4111324 3
11:13:36 7
11:13:55 3
11:14:01 3
7 6 111:15:00 3
11 10 111:17:10 7
10 9 111:18148 4
12 9" 3111911 1
11:19:58 4
11:20:02 4
14 12”7 2112213 4
11:22:15 4
4 4 0
10 9 1112553 7
27 237 4112654 4
11:26:59 4
11:29:02 7
11:29:50 1
9 8 111:32:06 3

Figure A-30. Sample data (approx 1 hr) for intersection of US-301 and Sligh Ave,
lanes 1, 2, and 3 from 10:30:00 to 11:30:00
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Cycle
Number

10
11

12
13
14

15
16
17

18

19
20

21

22

23
24
25
26

27
28

29
30

31

Lane 4

Lane 5

Through Lane

Right Turn Lane

Start

10:29:33
10:31:10
10:32:34

10:34:18

10:35:34

10:38:49

10:40:07

10:41:52

10:45:07

10:47:58
10:49:20

10:52:08
10:53:40
10:55:09

10:56:38
10:58:07
10:59:34

11:02:48

11:04:04
11:05:34

11:07:04

11:08:43

11:11:35
11:14:34
11:16:35
11:17:37

11:19:06
11:20:34

11:23:34
11:25:06

11:26:41

End

10:30:40
10:32:10
10:33:56

10:35:10

10:38:10

10:39:40

10:41:10

10:44:10

10:47:10

10:48:40
10:51:40

10:53:10
10:54:40
10:56:10

10:57:40
10:59:10
11:02:10

11:03:40

11:05:10
11:06:40

11:08:10

11:11:08

11:14:10
11:15:40
11:17:10
11:18:40

11:20:10
11:23:10

11:24:40
11:26:10

11:31:00

RTOR

Total Thru Non- Trucks Trucks

5
8

6

16

10

20

© 0 u b

13

18

6

4 1
7 1
4 2
4 0
5 3
8 1
7 1

12 4
8 1
5 o)
7 1
5 )
3 1
6 0
2 0
5 o)
8 2
5 1
8 1

10 4
5 5

167 4
3 1
4 1
7 1
9 0

11”7 2
5 1
6 0

14" 4
5 1

Time
10:29:26
10:31:29

10:33:19
10:33:42

10:37:30
10:37:37
10:38:03
10:39:18

10:40:44

10:41:55
10:41:59
10:42:48
10:43:50
10:45:23

10:50:30

10:54:26

11:01:50
11:02:01
11:03:34
11:04:52
11:05:46
11:06:09
11:06:18
11:07:34
11:08:45
11:09:02
11:10:21
11:10:24
11:11:02
11:12:26
11:13:36
11:13:59
11:14:01
11:15:38
11:16:51
11:18:48

11:20:43
11:22:20
11:23:41

11:27:16
11:27:38
11:29:05
11:30:37
11:31:39

Type

2
1

7

S NN A D

N DA W NN

NNONWANPAEPPPPONWNNDdDBDNHD

N B

O O N N N

Total [Non- Trucks |Trucks |Time Type
(0] 0 0
1 0

1
(0] 0 0
(o] 0 0
1 0 1 10:36:05 4
(0] 0 0
(0] 0 0
(0] 0 0
(0] 0 0
(o] 0 0
0 0 0
0 (0] 0
0 (0] 0
0 (0] 0
0 (0] 0
1 1 o
0 (o} 0
0 0 0
0 0 0
0 0 0
1 0 1 11:10:37 7
0 0 0
0 0 0
0 0 0
0 0 0
0 0 (0]
1 1 0
0 0 (0]
1 1 (0]
3 3 (0]
0 0 (0]

Figure A-31. Sample data (approx 1 hr) for intersection of US-301 and Sligh Ave,
lanes 4 and 5 from 10:30:00 to 11:30:00
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Cycle

Num Start End

1

(7 N I R R S TV N ]

(=3
(=]

11
12
13

14

15

16
17
18
19
20
21
22
23
24

10:29:59 10:30:15

10:30:40 10:31:06
10:31:30 10:32:06
10:32:32 10:33:06
10:33:33 10:34:13
10:34:38 10:35:00
10:35:35 10:36:29
10:37:03 10:37:24
10:37:46 10:38:01

10:38:40 10:40:52

10:41:23 10:41:39
10:42:04 10:42:23
10:42:44 10:43:55

10:44:24 10:44:57

10:45:24 10:45:52

10:46:14 10:46:41
10:47:11 10:48:02
10:49:29 10:49:55
10:50:26 10:51:13
10:50:26 10:51:13
10:51:35 10:52:14
10:52:36 10:53:55
10:53:40 10:53:55
10:54:25 10:55:31

Lane 1

Total Mon- Trucks Trucks Time

3

I

Left Turn
1 2 10:31:25
10:31:31
6
1 2 10:38:19
10:38:31
2
2 1 10:41:30
1 1 10:42:01
1 3 10:44:27
10:44:40
10:44:57
5 10:45:27
10:45:31
10:45:41
10:45:42
10:45:50
1
2
1
1 10:53:10
1 10:53:51
4

Type

4
3

NS BB SR s

5

%]

£

T BT RV I - RN Y, T

Lane 2
Through Lane

Total Non- Trucks Trucks Time Type

5

3 1 10:36:06

6 1 10:39:48 4

-

8 1 10:43:47 4

2

9

5

1 1 10:48:59 4

6

4 1 10:50:35 6
1 10:51:43 7

5

5

7

Lane 3
Through Lane

Total Non- Trucks Trucks Time

L]

oo

24

14

U E O~ W o,

8 1 10:31:37

3 1 10:32:43

7 1 10:34:16

1

2

20 4 10:38:50
10:38:57
10:39:03
10:40:16

2

5

9 5 10:42:49
10:43:20
10:43:30
10:43:34
10:43:56

3

5 1 10:46:32

1

3

6

6

6 1 10:52:15

6

3 1 10:53:48

4 1 10:55:36

Figure A-32. Sample data (approx 30 min) for intersection of US-301 and Maislin Rd,
all lanes from 10:30:00 to 10:55:31
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25
26
27

28
29
30
31
32
2hi
34
35
36
37

38

39

40
4

fury

42
43

45
46
47
48
49
50

=il
52

53

54
55
56
57
58

59

10:56:05
10:57:42
10:58:22

10:59:16
11:00:10
11:01:18
11:02:05
11:03:07
11:03:54
11:04:42
11:05:45
11:06:10
11:07:24

11:08:37

11:09:47
11:10:42
11:11:54

11:12:36
11:13:30
11:14:23

11:14:58
11:15:56
11:17:13
11:18:05
11:18:40
11:19:41

11:20:46
11:21:34

11:23:15

11:24:32
11:25:31
11:26:33
Ll
11:28:23

11:29:47

10:57:20
10:57:58
10:58:45

10:59:45
11:00:56
11:01:36
11:02:44
11:03:44
11:04:10
11:05:18
11:05:59
11:06:53
11:08:06

11:09:22

11:10:20
11:11:20
11:12:14

11:13:08
11:14:01
11:14:48

11:15:31
11:16:36
11:17:40
11:18:30
11:19:30
11:20:25

11:21:24
11:22:48

11:24:09

11:25:08
11:26:12
11:27:01
11:27:55
11:29:12

11:30:26

Figure A-33. Sample data (approx 30 min) for intersection US-301 and Maislin Rd,
all lanes from 10:55:31 to 11:30:00

e R = I

w

1

i,

w

[y

o

L]

e

LS

L]

[y

[y

[y

10:58:26
10:58:38
10:58:45
10"59:19

11:06:14
11:07:33

11:08:39
11:08:48

11:15:00
11:16:04
11:17:01

11:20:50
11:21:36
11:20:08
11:23:21
11:23:28
11:24:35
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11:03:23

11:09:26
11:10:09
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11:12:04
11:12:09

11:15:08

11:18:27

11:19:50
11:20:08

11:24:45

11:26:56
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11:03:11

10:04:50

11:07:29
11:07:35

11:11:16
11:11:58
11:12:11

11:13:39
11:14:25
11:14:42
11:14:52
11:15:01

11:18:11

11:22:05

11:24:54

11:28:25
11:28:36
11:30:17
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Cycle
Number

w N

N U

0

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

32

33

34

35

36

37
38
39

40

41

42

43

44

45
46

Start
10:30:36

10:32:07
10:33:26

10:34:49
10:36:33
10:37:17
10:38:14
10:38:57

10:40:39

10:42:06
10:43:12

10:44:51

10:46:23

10:47:42
10:49:02
10:50:01
10:50:43
10:52:29
10:53:42
10:55:18
10:56:46
10:57:51
10:58:49
10:59:50
11:00:33
11:01:29
11:02:52
11:03:45
11:05:33
11:06:46
11:07:50
11:09:27
11:11:05
11:13:00
11:14:13
11:15:22

11:16:46
11:18:09
11:19:47

11:21:06

11:22:26

11:23:41

11:24:50

11:26:03

ilile27/=512)
11:28:48

End

10:31:15

10:38:30

10:39:40

10:41:08

10:42:32
10:44:00

10:45:30

10:46:57

10:48:18
10:49:22
10:50:18
10:51:22

10:52:54

10:54:32

10:56:04

:00:05
:01:02
:02:05
:03:22
11:04:30
11:06:01

11:07:05
11:08:37

11:10:23

11:12:01

11:13:23

11:17:25
11:18:58
11:20:27

11:21:43

11:23:15

11:23:56

11:25:16

11:26:46

11:28:11
11:29:27

RTOR

RTOR

RTOR

RTOR

RTOR

RTOR
RTOR
RTOR

RTOR

RTOR

RTOR
RTOR

RTOR

RTOR

RTOR

RTOR

RTOR

Left Turn Cycle
Start End

10:52:13 10:52:24

10:58:45 10:58:55

Lane 1

Lane 2

11:06:34 11:06:44

11:12:50 11:13:00

11:24:36 11:24:50

Left Turn Lane

Total Non-Trucks Trucks Time

1

i
2

P ARNN

N

1

i
2

N

4 1 10:53:51

BN

P ARNN

N

N

[

Type

7

Left Turn Lane

Total Thru Non-Trucks Trucks Time

w

B NN P

w

w

5 1 10:43:21

2 10:52:14
10:52:23

P NNR

w

1 11:14:15

Figure A-34. Sample data (approx 1 hr) for intersection of US-301 and Harney Rd,
lanes 1 and 2 from 10:30:00 to 11:30:00

Type

7

7
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Cycle
Number

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

32
33
34
35

36

37
38
39

40

21

42

43

44

45
46

Start
10:30:36

10:32:07
10:33:26

10:34:49
10:36:33
10:37:17
10:38:14
10:38:57

10:40:39

10:42:06
10:43:12

10:44:51

10:46:23

10:47:42
10:49:02
10:50:01
10:50:43
10:52:29
10:53:42
10:55:18
10:56:46
10:57:51
10:58:49
10:59:50
11:00:33
11:01:29
11:02:52
11:03:45
11:05:33
11:06:46
11:07:50
11:09:27
11:11:05
11:13:00
11:14:13
11:15:22

11:16:46
11:18:09
11:19:47

11:21:06

11:22:26

11:23:41

11:24:50

11:26:03

11:27:32
11:28:48

End

10:31:15

10:32:48
10:34:03

10:35:33
10:36:54
10:27:32
10:38:30
10:39:40

10:41:08

10:42:32
10:44:00

10:45:30

10:46:57

10:48:18
10:49:22
10:50:18
10:51:22
10:52:54
10:54:32
10:56:04
10:57:23
10:58:48
10:59:10
11:00:05
11:01:02
11:02:05
11:03:22
11:04:30
11:06:01
11:07:05
11:08:37
11:10:23
11:12:01
11:13:23
11:14:52
11:16:03

11:17:25
11:18:58
11:20:27

11:21:43

11:23:15

11:23:56

11:25:16

11:26:46

11:28:11
11:29:27

RTOR

RTOR

RTOR

RTOR

RTOR

RTOR
RTOR
RTOR

RTOR

RTOR

RTOR
RTOR

RTOR

RTOR

RTOR

RTOR

RTOR

Total Thru Non- Trucks Trucks Time Type
7 7
a4 4
8 3
5 4 1 10:35:03 7
5 4 1 10:36:55 4
2 2
3 3
6 3 3 10:40:42 7
10:40:52 4
10:40:57 4
8] 3
6 6
4 3 1 10:45:07 3
2 1 1 10:46:29 RN
4 4
1
8] 3
6 6
4 4
7 7
4 4
3 3
2 2
2 2
4 4
2 2
3 3
3 3
4 4
13 2 1 11:06:52 7
4 4
12 11 1 11:10:17 7
6 4 2 11:11:18 4
2 1 1 11:13:05 4
6 6
5 3 2 11:15:44 B3]
11:16:06 B
9 5
5 5
10 9 1 11:20:05 7
5 3 2 11:21:12 4
11:21:19 B
3 3
3 3
3 1 2 11:26:06 3
11:26:09 B
8 8
1 1

Lane 3
Through Lane

3

w w

[EONET

U R RN

WRNRe R

N

Lane 4
Through Lane

Total LT Non- Trucks Trucks Time Type

2 110:31:11 7
3
1 2 10:33:30 3
10:33:41 6
1 10:35:06 7
4 1 10:36:34 7
110:37:18 3
1 10:38:21 5
1 1 10:39:12 7
4 1 10:40:47 4
4
1
3 4 10:45:02 4
10:45:08 7
10:45:12 7
10:45:23 B
1 10:46:35 4
2
1
1
5
8
1 1 10:55:21 1
4 1 10:56:55 13
4
1
1
2
1 11:04:25 7
2 1 11:05:54 4
2
1
5 1 11:09:30 3
3 1 11:11:59 4?
4 2 11:13:11 4
11:18:18 4
4
il 3 11:15:47 4
11:15:55 4
11:15:58 7
2
1 111:18:14 6
5 2 11:19:48 7
11:19:54 7
4 111:21:18 3
2
3
3 2 11:26:13 3
11:26:47 6
6
2 11:28:29 3
11:29:30 7

Lane 5
Right Turn Lane

Total LT Non- Trucks Trucks Time Type

1
1

B R R R

[

1
1 10:31:48
2 1 10:33:47 1
1
1
1 10:38:48
1 10:39:30 4
1 10:40:01
1 10:41:41
2 1 10:43:55 6
1 10:44:48
1
2 1 10:47:11
10:47:14
10:47:28 7 (truck)
1
1 OEEHESS
1
1 10:54:48
1
1
1
2
2
1
1 11:09:02 6(truck)
1 11:09:02
1 11:10:48
1
1
1
1
1
1
1 11:22:20
1 11:23:09 7
1 11:23:27
1 11:24:37
1 11:25:31

Figure A-35. Sample data (approx 1 hr) for intersection of US-301 and Harney Rd,
lanes 3, 4, and 5 from 10:30:00 to 11:30:00

86




Lane 1 Lane 2 Lane 3
Left Thru Thru
‘ Non- Non- Non-
Cycle| Start End |LT Trucks Trucks Time Type| |Thru Trucks Trucks|Time Type| [LT |Trucks|Trucks|Time Type
26 12:31:05 12:31:59 13 13 14 14
27 12:33:05 12:33:59| 1 9 9 10 9 1 12:33:55 4
28 12:35:24 12:35:59| 1 1 12:36:01 4 12 12 15 14 1 12:35:50 4
29 12:37:04 12:37:59| 1 1 12:37:33 3 13 13 11 10 1 12:37:42 3
30 12:39:21 12:39:59| 1 1 12:39:11 3 10 7 3 12:39:48 6| |11 9 2 12:39:23 4
12:39:51 1 12:39:52 4
12:39:56 4
31 12:41:10 12:41:59| 0 12 11 1 12:41:47 7| |14 14
32 12:43:10 12:44:00| 0 13 13 11 10 1 12:43:50 7
33 12:45:17 12:44:00| 0 7 7 10 9 1 12:46:02 2
34 12:47:11 12:44:00| 1 17 17 12 9 3 12:47:12 6
12:47:38 4
12:47:43 1
35 12:49:08 12:50:00| 1 9 9 9 9
36 12:51:24 12:52:00| 0 10 8 2 12:51:42 o |9 7 2 12:51:42 4
12:51:56 2 12:51:49 4
37 12:52:50 12:54:00| 0 9 9 5 4 1 12:52:56 4
38 12:55:22 12:56:00| 0 17 17 12 7 £ ilzREERas 1
12:55:31 a4
12:55:36 7
12:55:53 1
12:56:01 4
39 12:56:50 12:58:00| 1 17 16 1 12:52:53 9 9
40 12:59:19 13:00:00| 1 1 13:00:02 4 13 12 1 12:59:39 7| 115 15
41 13:01:03 13:02:00| 0 15 15 8 7 1 13:01:24 7
42 13:03:25 13:04:00| 0 9 7 2 13:03:44 1 7 4 3 13:03:27 1
13:03:46 1 13:03:44 4
13:03:48 4
43 13:05:10 13:06:00| 0 16 14 2 13:05:40 4| |12 8 4 13:05:14 3
13:05:53 4 13:05:30 6
13:05:48 1
13:05:53 4
44 13:07:21 13:08:00| 1 10 8 2 13:07:56 2| | 8 5 3 13:07:33 2
13:08:03 13:07:39 4
13:07:54 4
45 13:08:50 13:10:00| 1 6 6 £l &)
46 13:11:04 13:12:00| 0 10 10 12 11 1 13:11:27 4
47 13:13:12 13:14:00| 1 13 11 2 13:13:36 7 7 5 2 13:13:23 7
13:13:41 4 13:13:34 1
48 13:15:24 13:16:00| 0 11 9 2 13:15:31 4| |10 10
13:15:39 7
49 13:17:12 13:18:00| 0 14 12 2 13:17:23 7| |14 13 1 13:17:57 0
13:17:28 4
50 13:19:05 13:20:00| 2 6 6 7 7
51 13:21:11 13:22:00| 0 13 11 2 13:21:15 4 | 8 6 2 13:21:46 4
13:22:02 4 13:21:49 4
52 13:23:22 13:24:00| 1 1 13:23:58 7 12 9 3 13:23:28 1| |12 10 2 13:23:28 7
13:23:41 7 13:24:00 4
13:23:53 8
53 13:25:06 13:26:00| 0 7 5 2 13:25:29 4| |14 12 2 13:25:13 7
13:25:35 1 13:25:52 7
54 13:27:18 13:28:00| 0 8 8 8 5 3 13:27:34 4
13:27:49 1
13:27:59 0
55 13:29:11 13:30:00| 1 12 11 1 13:29:32 4| |10 7 3 13:29:19 7
13:29:27 7
13:29:35 4

Figure A-36. Sample data (approx 1 hr) for intersection of US-1 and Canal St,
all lanes from 12:30:00 to 13:30:00
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Lane 1 Lane 2 Lane 3
Left Thru Thru
Non- Non- Non-

Cycle| Start End LT|Trucks |Trucks Time Type| |Thru|Trucks|Trucks Time Type| |Thru Trucks |Trucks|Time Type
26 12:30:04 12:31:06 2 2 14 13 1 12:30:17 1 14 11 3 12:30:00 3
12:30:34 4
12:30:47 4

27 12:31:54 12:32:59 14 14 14 14
28 12:43:02 12:34:59 15 15 13 12 112:34:38 4
29 12:35:46 12:36:58 3 3 11 11 15 13 2 12:35:50 4
12:36:41 4
30 12:37:46 12:38:59 1 1 8 8 13 12 1 12:38:23 7
31 12:40:00 12:40:49 0 17 13 412:40:37 6 10 6 4 12:40:02 1
12:40:40 1 12:40:18 4
12:40:44 4 12:40:46 4
12:40:51 4 12:40:59 8
32 12:42:11 12:43:00 1 17 16 112:42:46 7 18 17 1 12:42:28 4
33 12:44:17 12:45:04 0 13 13 13 12 1 12:44:43 7
34 12:45:52 12:46:59 0 7 7 15 14 1 12:46:49 2
35 12:47:47 12:48:59 1 20 20 20 17 3 12:48:03 6
12:48:24 4
12:48:33 1
36 12:49:47 12:50:59 0 13 13 12 9 3 12:49:52 7
12:50:18 7
12:50:21 7
37 12:52:17 12:53:04 0 12 11 1 12:52:45 12 9 3 12:52:44 0
12:52:48 4
12:52:54 4
38 12:53:52 12:54:59 1 16 15 1 12:54:24 8 8 6 2 12:54:12 4
12:52:00 4
39 12:55:47 12:56:59 1 18 18 14 8 6 12:56:17 1
12:56:27 4
12:56:30 7
12:56:45 7
12:56:54 1
12:56:57 4
40 12:58:00 12:59:01 0 115 14 1 12:58:10 4 13 11 2 12:58:04 4
12:58:16 4

Figure A-37. Sample data (approx 30 min) for intersection of US-1 and Fairfax St,
all lanes from 12:30:00 to 12:59:01
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41 13:00:04 13:01:04
42 13:01:52 13:02:58
43 13:03:46 13:04:59

44 13:05:47 13:06:59

45 13:07:47 13:08:59

46 13:10:00 13:10:59
47 13:10:47 13:12:59
48 13:14:03 13:14:59
49 13:16:00 13:17:02
50 13:17:50 13:19:00

51 13:20:00 13:21:01
52 13:21:49 13:23:00

53 13:24:01 13:25:03

54 13:26:07 13:27:00

55 13:27:48 13:29:00

56 13:29:48 13:31:00

14
14

15

10

11

12

17

16

17

14

11

12

13
14

12

10
11

14

14

14

12

11

11

1 13:00:27

2 13:04:33
13:04:35

3 13:06:07
13:06:25
13:06:41

4 13:07:54
13:08:08
13:08:42
13:08:46

1 13:12:22
113:14:21

1 13:16:32
3 13:17:55
13:18:18
13:18:49

2 13:22:12
13:22:32

3 13:24:04
13:24:24
13:24:35

2 13:26:30
13:26:37

113:30:13

B b

B b (= e B ~N B BN DB 2

[ R Y

5
15
17

16

15

11
16
13

17
20

12

14

18

12

12

15
14
12

12

11

11
15
11

16
18

11

16

1 13:02:20
5 13:03:52
13:04:05
13:04:21
13:04:38
13:04:42
4 13:06:00
13:06:23
13:06:37
13:06:43
4 13:08:25
13:08:42
13:08:46
13:08:49

1 13:12:18
2 13:14:27
13:14:33
1 13:16:33
2 13:18:02
13:18:29

3 13:21:56
13:22:08
13:22:55

3 13:24:14
13:24:34
13:25:05

2 13:26:35
13:26:47

3 13:28:25
13:28:42
13:28:47

3 13:30:05
13:30:11
13:30:29

Figure A-38. Sample data (approx 30 min) for intersection of US-1 and Fairfax St,
all lanes from 12:59:02 to 13:31:00

BB NP NN P S N S - N S N O

PN NO P BAENNPE NS PR NPR
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Lane 1 Lane 2 Lane 3 Lane 4
Left Thru Thru Through and Right
Non- Non- Non- Non-
Cycle| Start End LT TruckTrucks Timelype|Thru|Truck Trucks Time |ypeThru|Trucksfrucks Time Type |RT Trucksfrucky Time [ype
18 12:29:03 12:30:14 14 11 3 12:29:14 7|| 8 8 7 6 1 12:29:45 6
12:29:29 7
12:29:50 5
19 12:31:01 12:32:14 13 12 1 12:31:18 1| 14 10 4 12:31:05 4 8 8
12:31:31 3
12:31:34 4
12:31:46 4
20 12:33:02 12:34:15 1 1 14 14 11 11 9 9
21 12:35:03 12:36:15 12 12 12 11 1 12:35:34 4 6 6
22 12:37:03 12:38:15 1 1 12 11 1 12:37:11 6| 12 11 1 12:23:27 4 13 13
23 12:39:01 12:40:15 1 5 5 9 8 1 12:39:25 7 7 7
24 12:41:03 12:42:18 1 12 8 4 12:41:28 6| 17 13 4 12:41:12 1 2 2
12:41:32 1 12:41:32 4
12:41:36 4 12:41:42 4
12:41:41 4 12:42:20 4
25 12:42:52 12:44:15 o] 20 18 12:43:42 4| 16 15 1 12:43:31 4 7 7
12:44:07 O
26 12:45:17 12:46:15 1 8 8 9 8 1 12:45:44 7 7 7 13:45:19 4
13:45:49 3
27 12:47:17 12:50:15 1 26 26 25 22 3 12:48:49 4 15 15
12:49:16 4
12:49:24 1
28 12:51:03 12:52:15 o] 11 11 11 9 2 12:51:22 O 8 7 1 13:51:14 4
12:52:11 1
29 12:52:49 12:56:16 0] 28 27 1 12:53:40 2| 22 19 3 12:53:39 0 9 7 2 13:53:52 4
12:55:13 4 13:54:00 4
12:55:17 4
30 12:57:31 12:58:21 2 8 7 1 12:58:06 4| 9 7 2 12:57:40 4 13 12 1 13:57:35 1
12:58:04 4
31 12:59:10 13:00:15 2 12 11 1 12:59:17 4|| 12 10 2 12:59:17 4 1 1
12:59:33 4
32 13:01:19 13:04:16 4 23 22 1 13:01:35 0| 26 23 3 13:01:27 4 14 14
13:02:49 7
13:03:17 7

Figure A-39. Sample data (approx 30 min) for intersection of US-1 and Myrtle Ave,
all lanes from 12:30:00 to 13:04:16
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33

34

35

36
37

38

39

40

41
42

43

44

13:05:04

13:07:04

13:09:04

Al Al
13:13:18

13:14:48

13:17.04

13:18:49

13:21:.04
13:22:53

13:27:04

13:29:20

13:06:19

13:08:16

13:10:19

13:12:16
13:14:15

13:16:16

13:18:16

13:20:16

13:22:16
13:26:16

13:28:19

13:30:16

15

10

10

10

11

23

il

16

12

19

10

16

13:05:31

13:07:13
13:07:26
13:07:29

13:09:09
13:09:18
13:09:33
13:09:35

13:13:39
13:13:43
13:15:09
13:15:16
13:17:21
13:17:25
13:18:57
13:19:09
13:19:14

13:23:19
13:23:26
13:25:03
13:25:12
13:27:38

S

BN N RN RN W R BN BB

[E T

12

15

11

11

11

23

13

10

12

11

21

11
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Figure A-40. Sample data (approx 30 min) for intersection of US-1 and Myrtle Ave,

all lanes from 13:04:17 to 13:30:00
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Lane 1 Lane 2 Lane 3 Lane 4
Left Thru Thru Thru and Right
Non- J Non- J Non- JNon-
Cycle Start End LT Trucks TruckTime Typ{Thru Trucks TruckTime Typ{Thru|Trucks Truck Time TypeRT |Trucks |Truck| Time TYF
1 12:31:13 12:32:19 2 1 112:31:00 7| 12 11 112:31:45 1| 15 11 4 12:31:49 7||15 15
12:32:02 3
12:32:05 4
12:32:15 4
2 12:33:21 12:34:19 15 15 13 13 13 13
3 12:35:18 12:36:19 2 2 10 10 14 14 11 10 1 12:36:06 4
4 12:37:28 12:38:05 12 11 112:37:56 6| 13 13 13 11 2 12:37:50 3
12:38:07 4
5 12:39:08 12:40:05 1 1 5 5 9 8 112:39:45 7| 7 7
6 12:40:50 12:42:05 1 1 13 9 4 12:41:34 1| 12 9 3 12:41:43 6| 8
12:41:46 1 12:41:48 4
12:41:50 4 12:41:58 4
12:41:57 4
7 12:42:50 12:44:05 1 1 15 14 112:43:57 0| 13 12 1 12:42:55 4|13 12 112:43:46 4
8 12:44:54 12:46:05 16 15 112:44:56 0| 12 11 112:46:00 7| 9 7 2 12:45:53 4
12:46:04 2
S 12:46:52 12:48:05 1 1 10 10 8 8 8 8
10 12:49:06 12:50:04 13 12 112:49:37 1 8 6 2 12:49:22 6|15 15
12:49:32 4
11 12:50:57 12:52:05 16 16 15 13 2 12:51:32 7| 8 8
12:51:44 7
12 12:52:39 12:54:05 3 3 14 13 112:53:55 2 7 5 2 12:52:43 1{|11 10 1 12:54:08 4
12:53:54 0
13 12:54:52 12:56:05 1 1 14 13 112:55:27 0| 11 9 2 12:55:28 4| 6 5 1 12:54:58 4
12:55:33 4
14 12:57:05 12:58:05 10 10 11 8 3 12:58:01 1|| 9 9
12:58:07 4
12:58:09 7
15 12:59:23 13:00:05 1 1 12 10 2 12:59:38 4| 18 16 2 12:59:33  1{|15 14 1 12:59:58 4
12:59:54 4 12:59:47 4
16 13:01:15 13:02:05 1 1 10 10 12 10 2 13:01:54 7||15 15
13:01:57 4

Figure A-41. Sample data (approx 30 min) for intersection of US-1 and Moncrief Rd,
all lanes from 12:31:00 to 13:02:05
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Figure A-42. Sample data (approx 1 hr) for intersection of Krome Ave and Palm Dr,

all lanes from 11:00:00 to 12:00:00
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Figure A-43. Sample data (approx 1 hr) for intersection of Krome Ave and David Pkwy,
all lanes from 11:00:00 to 12:00:00
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Lane 1 Lane 2
Left Thru Right
Cycle|Start End Total|Non-Truc|Truck|Time Type| |Total|Non-Truc|Truck|Time Type|Total RT Non-Truc|Truck|Time Type
1/11:00:32|11:01:40 1 1 0 13 12 1/11:01:18 7 0 0 0
2(11:02:06|11:03:40 1 1 0 10 9 1(11:03:07 7 2 2 0
3(11:04:28|11:03:40 4 4 0 15 15 0 4 4 0
4/11:06:25|11:07:40 1 1 0 10 9 1/11:07:21 7 1 1 0
5/11:08:31|11:09:39 2 2 0 11 11 0 0 0 0
6/11:10:18(11:11:40 2 2 0 18 18 0 3 3 0
7|11:12:21|11:13:40 1 1 0 13 13 0 3 3 0
8(11:14:22{11:15:40 0 0 0 7 7 0 0 0 0
9/11:16:18|11:17:41 3 3 0 12 11 1{11:17:10 8 2 2 0
10(11:18:14{11:19:40 2 2 0 7 6 1/11:19:05 1 4 3 0
RTOR 1
11{11:20:32{11:21:40 6 6 0 7 7 0 0 0
12(11:22:22{11:23:40 2 2 0 7 7 0 3 3 0
13(11:24:21{11:25:40 1 1 0 7 7 0 2 2 0
14(11:26:32{11:27:40 4 4 0 13 13 0 2 2 0
15/11:28:20{11:29:39 1 1 0 17 16 111:28:32 7 1 1 0
16/11:30:13|11:31:39 0 0 0 15 15 0 3 3 0
17/11:32:28|11:31:39 2 2 0 12 11 111:32:29 7 0 0 0
18(11:34:13{11:35:40 0 0 0 10 10 0 0 0 0
19(11:36:32{11:37:40 2 2 0 20 18] 2|11:36:53 7 1 1 0
11:37:26 0
20]11:38:18|11:39:40 1 1 0 15 14 1/11:38:56 4 5 3 1/11:38:39 1
RTOR 1
21/11:40:16|11:41:40 2 2 0 10 9 1/111:41:32| 4 0 0 0
22|11:42:22|11:43:40 0 0 0 12 12 0 4 3 0
RTOR 1
23/11:44:11|11:45:40 3 3 0 14 14 0 3 3 0
24111:46:32|11:47:40 7 7 0 10 10 0 1 1 0
25/11:48:14|11:49:40 3 3 0 8 8 0 2 2 0
26(11:50:19|11:51:40 1 1 0 11 11 0 1 0 0
RTOR 1
27|11:52:34|11:53:40 1 1 0 11 11 0 1 1 0
28|11:54:34|11:55:40 1 1 0 8 8 0 1 1 0
29|11:56:12|11:57:40 2 2 0 11 9 2|11:56:59 7 0 0
11:57:20 4
30/11:58:32|11:59:40 1 1 0 15 15 0 2 2 0

Figure A-44. Sample data (approx 1 hr) for intersection of Krome Ave and SW 328 St,
all lanes from 11:00:00 to 12:00:00
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Lane 1

Left Thru Right
Cycle |Start End Total|Non-Truc|Truck|Time Type|Total|Non-Truc|Truck|Time Type|Total|Non-Truc|Truck|Time Type
1/11:00:00*|11:00:30 0 0 0 6 6 0 1 1 0
2| 11:01:01(11:01:56 0 0 0 10 9 1/11:02:12 7 2 2 0
3| 11:02:24(11:03:31 0 0 0 11 11 0 2 2 0
4| 11:03:58|11:05:01 0 0 0 13 13 0 0 0 0
5/ 11:05:31(11:06:31 0 0 0 11 9 2/11:06:20 0 2 2 0
11:06:24 4 0
6| 11:07:03|11:08:01 0 0 0 7 7 0 0 0 0
7| 11:08:28(11:09:30 0 0 0 7 6 1/11:08:30 4 3 3 0
8| 11:10:05|11:11:01 0 0 0 8 8 0 1 0 1/11:10:38 3
9| 11:11:36|11:12:31 0 0 0 14 14 0 1 1 0
10| 11:13:04(11:14:02 0 0 0 12 12 0 1 1 0
11| 11:14:30{11:15:30 0 0 0 6 5 1/11:15:19 1 1 1 0
12| 11:16:00{11:17:18 0 0 0 6 6 0 0 0 0
13| 11:17:46|11:18:31 0 0 0 9 8 1/11:18:02 8 0 0 0
14| 11:19:05[11:19:56 0 0 0 6 4 211:19:18 7 2 2 0
11:19:48 7
15| 11:20:28|11:21:32 0 0 0 13 10 3/11:20:41 3 1 1 0
11:20:58 0
11:21:08 7
16| 11:21:58(11:22:56 0 0 0 6 6 0 0 0 0
17| 11:23:26|11:24:31 0 0 0 10 8 2|11:23:55 7 0 0 0
11:24:08 7
18| 11:25:05(11:26:03 0 0 0 10 10 0 2 2 0
19| 11:26:32|11:27:32 0 0 0 9 9 0 1 1 0
20| 11:28:00({11:29:01 0 0 0 14 14 0 0 0 0
21| 11:29:34{11:30:33 0 0 0 13 12 1/11:30:05 7 2 2 0
22| 11:31:03(11:32:19 0 0 0 12 12 0 1 1 0
23| 11:32:45|11:33:31 0 0 0 13 12 1/11:33:28 7 0 0 0
24| 11:34:02|11:35:01 0 0 0 13 13 0 0 0 0
RTOR 1
25| 11:35:31|11:36:31 0 0 0 7 7 0 1 1 0
26| 11:37:04|11:38:04 0 0 0 12 10 2|11:37:20 7 1 1 0
11:37:56 7
27| 11:38:34/11:39:26 1 1 0 13 13 0 0 0 0
28| 11:39:56(11:41:02 0 0 0 12 12 0 2 2 0
29| 11:41:30({11:42:32 0 0 0 10 8 2|11:41:37 0 0 0 0
11:42:17 4
30| 11:43:00{11:44:01 0 0 0 10 10 0 0 0 0
31| 11:44:30({11:45:31 0 0 0 15 15 0 2 2 0
32| 11:46:04|11:47:02 0 0 0 17 17 0 1 1 0
33| 11:47:37|11:48:31 0 0 0 11 11 0 1 1 0
34| 11:49:11(11:50:01 0 0 0 8 7 1(11:49:22 7 0 0 0
35| 11:50:27|11:51:33 0 0 0 13 13 0 0 0 0
36| 11:51:59(11:53:01 0 0 0 12 12 0 2 2 0
37| 11:53:35|11:54:26 0 0 0 12 12 0 1 1 0
38| 11:54:56|11:56:01 0 0 0 9 9 0 0 0 0
39| 11:56:31|11:57:32 1 1 0 8 7 1/11:57:32 7 0 0 0
40| 11:57:58|11:58:56 0 0 0 7 6 1/11:58:18 4 0 0 0
41| 11:59:39|12:00:37 0 0 0 16 16 0 1 1 0

Figure A-45. Sample data (approx 1 hr) for intersection of Krome Ave and Flagler Ave,
all lanes from 11:00:00 to 12:00:00
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Figure A-46. Sample data (approx 30 min) for intersection of US-1 and Moncrief Rd,

all lanes from 13:03:23 to 13:30:06
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Lane 1l Lane 2 Lane 3
Left Thru Thru Right
Non- Non- Non- Non-
Cycle|Start End LT|Truck | Truck Time Type| |Thru Truck|Truck |Time Type | [Thru|Truck Truck Time Type|RT [Truck|Truck Time Type
1/11:39:04|11:40:04| O 0 0 18 13 5| 11:39:18 7 17 15' 2(11:39:41 4| 2 2 0
11:39:25 7 11:39:52 4
141:35:35 7
11:39:43 4
11:39:50 4
2(11:41:21{11:42:23| 2 2 ol a9 13' 6 ‘11:41:361 4 19 147 5/11:41:24 4, 0 (1] 0
11:41:391 4 11:41:46 5
11:41:45 4 11:41:53 7/
11:41:49 4 11:42:18 1
11:42:02 4 11:42:27 3
| L 11:42:13 3 L
3|11:43:45(11:44:43| 3 3 0 11 10 1| 11:43:50 3 14 11 3|/11:43:50 4, 0 0 0
11:44:14 4
‘ ‘ 11:44:44 2
4(11:46:08(11:47:03( O 0 0 19 18 1| 11:46:18 4 15 10’ 5/11:46:15 8 0 (1] 0
11:46:31 4
11:46:36 4
11:46:51 7
| 11:46:57 7/
5(11:48:22(11:49:23( O 0 0 13 10" 3| 11:48:35 4 11 5' 6/11:48:38 6| 0 0
11:49:01 4 11:48:47 6
11:49:11 7 11:49:00 7
11:49:05 4
11:49:14 4
11:49:21 3
6(11:50:45(11:51:43| 1 0 1111:51:40 1 21 al7y 4 11:50:47‘ 3 14 8 6/11:50:49 4, 0 0 0
11:51:SQi 4 11:51:00 4
11:51:43 4 11:51:09 4
11:51:47 3 11:51:21 4
11:51:29 7
| 11:51:44 3
7(11:53:04{11:54:03| 2 2 0 21 16 5| 11:53:09 7 17 15 2(11:53:18 4, 0 (1] 0
11:53:53 4 11:53:57 4
11:53:39 4
11:53:54 4
11:54:03 4
8|11:55:16(11:56:26| 3 3 0 17 15 7i 11:55:21‘ 4 16 15 1/11:55:46 4, 0 0 0
| 11:55:31] 4
9|11:57:44|11:58:43| 4 4 0 19 18 1{ 11:58:29 5 14 5 9/11:57:44 71 0 0 0
11:57:51 il
11:57:57 ik
11:58:01 a4
11:58:15 4
11:58:22 4
11:58:34 4
11:58:39 4
11:58:44 4
10|11:59:48/12:01:03| 1 0 1?11:59:56 6 24 18' 6 12:00:02! 7| 16 s  8/11:58:57 4, 0 (1] 0
12:00:30} 4 12:00:12 4
12:00:37 4 12:00:17 3
12:00:453 3 12:00:32 4
12:01:01 4 12:00:37 4
12:01:08| 3 12:00:41 4
12:00:47 4
| 12:00:52 4
11(12:02:21|12:03:24| 2 2 [v] 20 16' 4| 12:02:24 4 11 S' 6/12:02:25 4, 0 0 0
12:02:41 4 12:02:37 4
12:02:54 4 12:02:56 6
12:03:02 4 12:03:01 =
12:03:16 4
12:03:21 £
12|12:04:44/|12:05:44| 3 3 O 13 12 1| 12:04:49 4 12 8' 4/12:04:49 7| 0 (o] 0
12:05:02 2
12:05:25 c}
12:05:30 4

Figure A-47. Sample data (approx 30 min) for intersection of US-301 and Hwy 100,

all lanes from 11:40:00 to 12:05:44
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Figure A-48. Sample data (approx 30 min) for intersection of US-301 and Hwy 100,
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Appendix B — Collected Data and SwashSim Coding

Arterial Corridor
Non-trucks Trucks distance(miles time(min) speed (milesihr)
Vehicle no.| start(int 1) end(int 4) | start end
1 10:30:32 10:33: 35| 2.21 3.05 43.4
3 10:31.56 10:34:55 2.21 2.98 44 .45
4] 10:32:31 10:34:57 2.21 2.43 54.4
5 10:32:32 10:34:59 2.21 245 54.12
7 10:34:46 10:38:20 221 3.57 371
9 10:38:30 10:41.00 2.21 2.50 53.04
10 10:38:32 2.21 TATE 52.34
1 10:38:40 2.21 3.48 38.07
12 10:38:41 2.21 3.50 3.8
14 10:41.19 2.21 3.58 37.0
19 10:44:41 221 310 42,7
20 10:44:42 2.21 310 42,77
21 10:44:43 2.21 313 42.3
22 10:44:43 2.21 312 4255
23 10:44:45 2.21 317 418
24 10:45:41 2.21 512 25.9
25 10:45:41 2.21 5.08 26.0
26 10:45:49 2.21 5.03 26.34
27 10:45:53 221 5.03 26.3
28 10:46:21 2.21 4.62 28.72
29 10:50:57 2.21 3.05 43.4
30 10:52:00 2.21 3.33 39.7
32 10:57:33 2.21 3.03 43
33 110149 2.21 377 35.2
34 1:04:32 221 299 o B
35 11.04:32 2.21 3.43 366
36 11:04:36 2.21 3.35 39.5
37 11:04:40 2.21 3.37 39.39
39 11.05:44 221 3.80 34.8
40 11:07:15 2.21 392 338
41 11.07.07 221 4.00 331
43 11:03:31 2.21 367 36.1

Figure B-1. Average speed per vehicle on arterial corridor of Tampa Part 1
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Arterial Corridor

Non-trucks Trucks distancelmiles time(min) speed [milesihr)
Vehicle no.| start(int 1) endlint 4) start end
45 11:10:19 11:14: 16 2.21 395 33.57
46 111151 11:15:31 2.21 3.67| 36.16
47 11:11.54 11:15:34] 2.21 3.67 36.16
48 11:15:46 11:19:52 2.21 4.10 32.34
43 1m15:52 11:13:55 2.21 4.05 32.74
50 11:15:56 11:13:57| 2.21 4.02 3301
52 1:17:33 11:20:13 2.21 2.57| 5166
53 11:17:45 11:20:17| 2.21 253 52.34
54 1:17:47 11:20:21 2.21 2.57| 51.66
55 11:17:54 11:20:22 2.21 2.47 53.76
57 11:18:05 11:2118 2.21 3.22 41.22
58 1113:09 1:22:32 2.21 3.38 39,19
59 11.22:26 11:26:04 2.21 3.63 36.50
60 1:22:30 11:26:13 2.21 3.72 35.68
62 11:29:18 11:33:12 2.21 3.90 34.00
63| 11:30:30 11:34:38 2.21 4.13 32.08

Figure B-2. Average speed per vehicle on arterial corridor of Tampa Part 2
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Intersection L

Through Lane 1 Through Lane 2
_ Red ] Non-trucks | Trucks Non-trucks | Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
1/2 10:30:25 1 10:30:11  10:30:26 0:00:15
2 10:30:22 10:30:27 0:00:05

3 10:30:23  10:30:27 0:00:04

2/3| 10:33:02 10:33:28 0 0 0 0:00:00
3/4] 10:34:42 10:35:02 1 10:34:43  10:35:05 0:00:16
2 10:34:56 10:35:04 0:00:08

3 10:34:57 10:35:06 0:00:09

4 10:34:58 10:35:05 0:00:07

4/5] 10:36:02 10:36:26 1 10:36:17) 10:36:32 0:00:15
2 10:36:21) 10:36:33 0:00:12

3 10:36:27| 10:36:35 0:00:08

4 10:36:28) 10:36:35 0:00:07

3 10:36:29| 10:36:35 0:00:06

5/6] 10:37:32 10:38:16 1 10:38:13  10:38:17 0:00:04
2 10:38:17 10:39:42 0:01:25

6/7] 10:39:02 10:39:39 1 10:39:16 10:39:41 0:00:25
2 10:39:20  10:39:40 0:00:20

7/8] 10:40:32 10:41:11 1 10:40:44 10:41:11) 0:00:27
2 10:40:46 10:41:15 0:00:29

3 10:40:48 10:41:15 0:00:27

4 10:40:50  10:41:11 0:00:21

3 10:40:52 10:41:17 0:00:25

6| 10:40:52 10:41:12 0:00:20

7| 10:41:00 10:41:12 0:00:12

8| 10:40:52 10:41:21 0:00:29

5 10:40:56 19:41:21 9:00:25

10| 10:41:05 10:41:21 0:00:16

11 10:41:20 10:41:23 0:00:03

8/9| 10:42:02| 10:42:27 1 10:42:18  10:42:29 0:00:11
2 10:42:22| 10:42:29 0:00:07

9/10| 10:43:32 10:43:58 1 10:43:50 10:44:00 0:00:10
2] 10:43:58  10:44:00 0:00:02

10/11] 10:45:02| 10:45:38) 1 10:45:15 10:45:39 0:00:24
2 10:45:23  10:45:39 0:00:16

3 10:45:22) 10:45:40 0:00:18

Figure B-3. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 1
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Intersection 1

Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
11/12| 10:48:01 10:48:44 1 10:48:20  10:48:46 0:00:26
2 10:48:27  10:48:45 0:00:19
3 10:48:28 10:48:46 0:00:18
4 10:48:35 10:48:48 0:00:13
3 10:48:48 10:48:51 0:00:03
12/13| 10:49:31 10:50:15 1 10:43:49  10:50:22 0:00:33
2 10:43:59  10:50:22 0:00:23
3 10:50:01  10:50:24 0:00:23
4 10:49:51 10:50:22 0:00:31
3 10:49:59 10:50:24 0:00:25
6 10:50:01 10:50:24 0:00:23
7| 10:50:03 10:50:27 0:00:24
13/14| 10:51:03 10:51:27 0 ] 0 0:00:00
14/15| 10:54:02 10:54:39 1]  10:54:17  10:54:41 0:00:24
2 10:54:25 10:54:42 0:00:17
3 10:54:13 10:54:43|  0:00:30
4 10:54:17 10:54:44 0:00:27
3 10:54:23 10:54:45 0:00:22
B 10:54:27 10:54:47 0:00:20
15/16] 10:55:32 10:55:56 0 ] o0 0:00:00
16/17| 10:57:02| 10:57:31 1] 10:57:14 10:57:31 0:00:17
17/18] 11:00:02 11:00:33] 1 11:00:28 11:00:40 0:00:12
2 11:00:39  11:00:41 0:00:02
18/15| 11:01:32 11:02:00) 1] 11:01:53 11:02:01 0:00:08
19/20] 11:03:02 11:04:17 1 11:03:27  11:04:18 0:00:51
2] 11:03:42 11:04:15 0:00:37
3 11:03:51  11:04:20 0:00:29
4 11:03:26 11:04:18 0:00:52
5 11:03:31 11:04:20 0:00:49
o 11:03:36 11:04:21 0:00:45
Fi 11:03:41 11:04:21 0:00:40
8| 11:04:16 11:04:23 0:00:07
9 11:04:18  11:04:24 0:00:06
10| 11:04:20 11:04:27 0:00:07
11 11:04:24  11:04:28 0:00:04

Figure B-4. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 2
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Intersection 1

Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start top Vehicle No. |stops starts stops starts stops starts stops starts Delay
12 11:04:24  11:04:33 0:00:09
13 11:03:43 11:04:22 0:00:39
14 11:03:56 11:04:23 0:00:27
15 11:04:09 11:04:24 0:00:15
16 11:04:09 11:04:26 0:00:17
17 11:04:10 11:04:28 0:00:18
20/21| 11:04:58 11:05:23 0 1] 0 0:00:00
21/22] 11:06:15 11:06:41 1 11:06:34 11:06:47 0:00:13
22/23| 11:07:34 11:07:58 1 11:07:43| 11:08:01 0:00:18
2 11:07:49 11:08:01 0:00:12
3 11:07:57 11:08:02 0:00:05
23/24| 11:09:02 11:05:26 1 11:09:24 11:09:25 0:00:05
24/25| 11:10:32 11:11:00 0 0 0 0:00:00
25/26| 11:12:02 11:12:25 0 0 0 0:00:00
26/27| 11:13:32 11:13:55 1 11:13:535, 11:13:56 0:00:01
27/28| 11:15:02 11:15:42 1 11:15:19 11:15:43 0:00:24
2 11:15:36 11:15:44 0:00:08
3 11:15:23  11:15:43 0:00:20
4 11:15:31 11:15:44 0:00:13
5 11:15:34 11:15:46 0:00:12
6 11:15:36 11:15:46 0:00:10
7 11:15:37 11:15:48 0:00:11
8 11:15:46 11:15:50 0:00:04
28/29| 11:16:32 11:17:33 1 11:16:560 11:17:34 0:00:38
2 11:16:58 11:17:36 0:00:38
3 11:17:04 11:17:36 0:00:32
4 11:17:13 11:17:37 0:00:24
5 11:17:24 11:17:37 0:00:13
29/30] 11:18:25 11:18:52 1 11:18:48 11:18:53 0:00:05
30/31| 11:19:46 11:21:00 1 11:20:34 11:21:02 0:00:28
2 11:20:39 11:21:03 0:00:24
3 11:20:460 11:21:05 0:00:19
4 11:21:000 11:21:06 0:00:00
3 11:21:000 11:21:07 0:00:07
6 11:21:03 11:21:08 0:00:05

Figure B-5. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 3
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Intersection 1

Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle |start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
7| 11:21:04) 11:21:09 0:00:05
8| 11:20:37) 11:21:02 0:00:25
E 11:20:57 11:21:03 0:00:06
10| 11:20:57) 11:21:00 0:00:09
11 11:20:57) 11:21:08 0:00:11
12 11:20:58) 11:21:09 0:00:11
31/32] 11:21:54 11:22:18| 1] 11:21:08  11:21:14 0:00:00
2 11:22:07  11:22:1% 0:00:12
3 11:22:15 11:22:20 0:00:05
4 11:22:15 11:22:21 0:00:00
3 11:22:23 11:22:24 0:00:01
B 11:22:23  11:22:26 0:00:03
7| 11:22:10 11:22:19 0:00:09
8| 11:22:15 11:22:20 0:00:05
9 11:22:16 11:22:21 0:00:05
10 11:22:16 11:22:24 0:00:08
11 11:22:21 11:22:25 0:00:04
32/33| 11:23:43 11:24:07| 1 11:23:58 11:24:10 0:00:12
2 11:24:09 11:24:12 0:00:03
3 11:23:55| 11:24:10 0:00:15
4 11:23:58 11:24:12 0:00:14
3 11:24:00 11:24:13 0:00:13
6 11:24:07 11:24:16 0:00:09
33/34] 11:25:32 11:25:56| 0 1] 0 0:00:00
34/35] 11:27:02| 11:27:47| 1 11:27:28 11:27:4%9 0:00:21
2 11:27:21 11:27:49 0:00:28
35/36| 11:28:32 11:28:56| 1] 11:28:46 11:28:58 0:00:12
36437] 11:30:02/ 11:31:08| 1 11:30:18 11:30:29 0:00:11
2 11:30:13) 11:30:29 0:00:16
3 11:30:26) 11:30:31 0:00:05
4 11:30:29) 11:30:33 0:00:04
37/38] 11:31:32 11:32:33 1 11:31:56  11:32:35 0:00:39
2 11:32:01 11:32:36 0:00:35
3 11:32:07 11:32:38 0:00:31
4 11:32:25 11:32:40 0:00:15

Figure B-6. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 4
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Intersection 2

Through Lane 1 Through Lane 2
Red Vehicle Nan-trucks Trucks Non-trucks Trucks

Cycle tart Stop No.  |stops starts stops starts stops starts stops starts Delay
1/2 10:29:33 0| 0 0 0:00:00
2/3| 10:30:40 10:31:10| 1 10:31:10 10:31:11 0:00:01
3/4] 10:32:10 10:32:34 0| (1] 0 0:00:00
4/5] 10:33:56 10:34:13 1 10:34:07 10:34:22 0:00:15
5/6| 10:35:10 10:35:34 0 0 0 0:00:00
6/7] 10:38:10| 10:38:49 1 10:38:41 10:38:50 0:00:09
7/8] 10:39:40 10:40:07| 0| 0 0 0:00:00
8/9| 10:41:10 10:41:52 1 10:41:29 10:41:53 0:00:24
2 10:41:29 10:41:54 0:00:25

9/10] 10:44:10 10:45:07| 1 10:44:49 10:45:09 0:00:20
2 10:44:54 10:45:00 0:00:15

3 10:44:57 10:45:10 0:00:13

4 10:44:57 10:45:09 0:00:12

5 10:45:10 10:45:12 0:00:02

10/11] 10:47:10| 10:47:58| 1: 10:47:37 10:47:55 0:00:18
2 10:47:43 10:47:56 0:00:13

3 10:47:48 10:47:55 0:00:07

11/12| 10:48:40 10:49:20| 1 10:49:16 10:49:22 0:00:06
7 10:49:17 10:49:22 0:00:05

12/13] 10:51:40| 10:52:08 1 10:51:55 10:52:08 0:00:13
13/14 10:53:10 10:53:40| 0| 0 0 0:00:00
14/15] 10:54:40| 10:55:09 1 10:54:55 10:55:11 0:00:16
2 10:54:50 10:55:11 0:00:21

15/16] 10:56:10 10:56:38| 0| (] 0 0:00:00
16/17] 10:57:40| 10:58:07 0 o 0 0:00:00
17/18] 10:59:10 10:59:34 1 10:59:33 10:59:37 0:00:04
A 10:59:35 10:59:37 0:00:02

18/19] 11:02:10| 11:02:48 1 11:02:41 11:02:49 0:00:08
2 11:02:34 11:02:50 0:00:16

3 11:02:39 11:02:51 0:00:12

4 11:02:49 11:02:52 0:00:03

159,/20| 11:03:40 11:04:04 1 11:03:51 11:04:06 0:00:15
20/21] 11:05:10| 11:05:34 1 11:05:36 11:05:39 0:00:03
2 11:05:21 11:05:39 0:00:18

3 11:05:32 11:05:39 0:00:07

Figure B-7. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 5
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Intersection 2

Through Lane 1 Through Lane 2
Red Vehicle Mon-trucks Trucks Non-trucks Trucks
Cycle |5tart Stop No.  |stops starts stops starts stops starts stops starts Delay
4 11:05:36 11:05:39 0:00:03
21/22| 11:06:40 11:07:04 0 ] 0 0:00:00
22/23| 11:08:10 11:08:43 1 11:08:33 11:08:43 0:00:10
2 11:08:20 11:08:43 0:00:22
3 11:08:27 11:08:45 0:00:18
23/24] 11:11:08 11:11:35 0 ] 0 0:00:00
24/25] 11:14:10 11:14:34 0 0 0 0:00:00
25/26| 11:15:40 11:16:35 0 0 0 0:00:00
26/27] 11:17:10 11:17:37| 0 0 0 0:00:00
27/28| 11:18:40 11:19:06) 1]  11:19:00 11:19:08 0:00:08
2 11:19:05 11:19:08 0:00:03
28/29| 11:20:10 11:20:34 1 11:20:33) 11:20:36 0:00:02
2 11:20:35 11:20:36 0:00:01
29/30] 11:23:10 11:23:34 1 11:23:23 11:23:37 0:00:14
2 11:23:29 11:23:37 0:00:08
30/31] 11:24:40 11:25:06) 0 0 0 0:00:00
31/32| 11:26:10 11:26:41 0 0 0 0:00:00
32/33] 11:31:00 11:31:24 1] 11:31:18 11:31:26 0:00:08
33/34] 11:32:10 11:32:34 0 o 0 0:00:00
34/35] 11:33:40| 11:34:06) 1 11:23:58 11:34:10| 0:00:12
2 11:33:53 ) 11:34:10 0:00:17
3 11:24:02 11:34:12 0:00:10
4 11:34:02 11:34:12 0:00:10
5 11:34:03 11:34:13 0:00:10
] 11:34:03 11:34:16 0:00:13

Figure B-8. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 6
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Intersection 3

Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
15/20 10:51:13 10:50:26) 0| 0:00:00 0:00:00 0:00:00
20421 10:51:13 10:51:35 0] 0:00:00 0:00:00 0:00:00]
21/22 10:52:14 10:52:36) 0| 0:00:00 0:00:00 0:00:00
22123 10:53:55 10:53:40] 1 10:53:21 10:53:41 0:00:20]
2 10:53:33 10:53:42 0:00:09
23124 10:53:55 10:54:25 1 10:54:15 10:54:26 0:00:11
2 10:54:18 10:54:26 0:00:08]
3 10:54:21 10:54:28 0:00:07]
24/25 10:55:31 10:56:05 1 10:55:52 10:56:07 0:00:15
25/26) 10:57:20 10:57:42 1 10:57:35 10:57:45 0:00:10]
2 10:57:40 10:57:47 0:00:07]
3 10:57:42 10:57:45 0:00:03
26/27| 10:57:58 10:58:22 0 0:00:00 0:00:00 0:00:00]
27/28 10:58:45 10:59:16 1 10:55:12 10:39:18 0:00:006)
2 10:59:18 10:59:22 0:00:04
28/29 10:59:45 11:00:10] 1] 10:59:55 11:00:11 0:00:16|
2 11:00:03 11:00:11 0:00:08
3 11:00:09 11:00:12 0:00:03
4 11:00:05 11:00:12 0:00:07]
5 11:00:09 11:00:13 0:00:04]
6] 11:.00:12 11:00:14 0:00:02
29/30, 11:00:56 11:01:18] 0 0:00:00 0:00:00 0:00:00]
30/31 11:01:36 11:02:05 1]  11:01:45 11:02:07 0:00:22
31/32 11:02:44 11:03:07 1 11:03:03 11:03:11 0:00:08]
2 11:03:02 11:03:10{ 0:00:08]
3 11:03:05 11:03:12 0:00:07]
4 11:03:08 11:03:15 0:00:07]
5 11:03:11 11:03:16 0:00:05
32/33 11:03:44 11:03:54 0] 0 1] 0:00:00]
33/34 11:04:10 11:04:42 1 11:04:25 1L.04:44 0:00:19
2 11:04:31 11:04:45 0:00:14
3l 1L:.04:33 11:04:44 0:00:11
34/35 11:05:18 11:05:45 1 11:05:30 11:05:46 0:00:16]
35/36 11:05:59 11:06:10] 0 0:00:00 0:00:00 0:00:00)
36/37| 11:06:53 11:07:24 1] 11:07:06 11:07:28 0:00:22

Figure B-9. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 7
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Intersection 3

Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
2 11:07:07 11:07:28 0:00:21
3 11:07:07 11:07:30 0:00:234
4 11:07:24 11:07:31 0:00:07
3 11:07:26 11:07:30) 0:00:04
6| 11:07:27 11:07:31 O:DO:MI
7| 11:07:24 11:07:32 0:00:08
8| 11:07:30 11:07:35 0:00:05
9 11:07:30 11:07:35 0:00:05
10 11:07:30 11:07:36 0:00:06
37/38] 11:08:06 11:08:37| 1 11:08:30 11:08:38 0:00:08]
38/39 11:09:22 11:09:47| 1 11:09:44 11:09:48 0:00:04
2 11:09:40 11:09:48 0:00:08
3 11:09:48 11:09:49 0:00:01
39/40 11:10:20 11:10:42 0] 0:00:00 0:00:00 0:00:00|
40/41 11:11:20 11:11:54] 1 11:11:36 11:11:58| 0:00:22
2 11:11:49 11:11:58 0:00:09
3 11:11:55 11:11:59 0:00:04
4 11:11:55 11:11:59 0:00:04
3 11:11:56 11:12:00 0:00:04
41/42 11:12:14 11:12:36 0| 0:00:00 0:00:00 0:00:00|
42/43 11:13:08 11:13:30] 1 11:13:22 11:13:32 0:00:10
2 11:13:24 11:13:33 0:00:09
3 11:13:19 11:13:32 0:00:13
4 11:13:20 11:13:34 0:00:14
5 11:13:28 11:13:36 0:00:08
6| 11:13:31 11:13:36 0:00:05
7| 11:13:34 11:13:37 0:00:03
43/44 11:14:01 11:14:23 1 11:14:20 11:14:27 0:00:07|
2 11:14:25 11:14:27 0:00:02
44/45 11:14:48 11:14:58| 1] 11:15:03 11:15:06| 0:00:03
45/46 11:15:31 11:15:56 i3 11:15:50 11:15:57 0:00:07|
46/47 11:16:36 11:17:13 1 11:17:01 11:17:14 0:00:13
2 11:17:08 11:17:15 0:00:07
3 11:17:11 11:17:17 0:00:06
4 11:16:46 11:17:14 0:00:28

Figure B-10. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 8
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Intersection 3
Through Lane 1 Through Lane 2
Red Non-trucks Trucks Non-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay

47/48| 11:17:40 11:18:05 1 11:17:45 11:18:07 0:00:18|
2 11:17:50) 11:18:07 0:00:17|

3 11:17:55 11:18:08 0:00:13

4 11:17:56  11:18:10 0:00:14

5 11:18:02 11:18:10 0:00:08|

B| 11:18:02 11:18:14 0:00:12

7 11:18:03 11:18:15 0:00:12

8| 11:18:10 11:18:16 0:00:06)

9 11:18:12  11:18:18 0:00:06)

48/49) 11:18:30 11:18:40| 0| 0:00:00 0:00:00 0:00:00
43/50] 11:19:30 11:19:41 1 11:19:42 11:19:43 0:00:01
2 11:19:42 11:19:46 0:00:04

3 11:19:46 11:19:47| 0:00:01

50/51 11:20:25 11:20:46| 0] 0:00:00 0:00:00 0:00:00
51/52 11:21:24 11:21:34] 0| 0:00:00 0:00:00 0:00:00]
52/53 11:22:48 11:23:15 1 11:23:08 11:23:19 0:00:11
2 11:23:15 11:23:19 0:00:04

2 11:23:09 11:23:18 0:00:09

4 11:23:14 11:23:18 0:00:04

5 11:23:16 11:23:20 0:00:04

53/54] 11:24:09 11:24:32 1 11:24:22 11:24:34 0:00:12
2 11:24:24 11:24:35 0:00:11

54/55 11:25:08 11:25:31 0 0:00:00 0:00:00 0:00:00
55/56| 11:26:12 11:26:33 1 11:26:20 11:26:35 0:00:15
2 11:26:23 11:26:35 0:00:12

3 11:26:25 11:26:37 0:00:12

4 11:26:30 11:26:40 0:00:10]

5 11:26:30 11:26:42 0:00:12

B| 11:26:30 11:26:43 0:00:13

7| 11:26:35 11:26:38 0:00:03

8| 11:26:39 11:26:43 0:0:0:04

56/57 11:27:01 11:27:25 0 0:00:00 0:00:00 0:00:00
57/58 11:27:55 11:28:23 1 11:28:09 11:28:24 0:00:15
2 11:28:18 11:28:24 0:00:06]

3 11:28:21 11:28:27 0:00:06)

Figure B-11. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 9
Intersection 3
Through Lane 1 Through Lane 2
Red MNon-trucks Trucks Non-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay

4 11:28:23 11:28:28 0:00:05

58/59| 11:29:12 11:29:47 1 11:29:37 11:2%:48 0:00:11
2 11:23:31 11:29:48 0:00:17|

59/80| 11:30:26 11:30:55 1 11:30:45 11:30:57 0:00:12
2 11:30:50 11:30:58 0:00:08

3 11:30:56 11:31:00 0:00:04]

60/61] 11:31:32 11:32:00 1 11:31:56 11:32:01 0:00:05
61,62 11:32:42 11:33:04 0 0:00:00 0:00:00 0:00:00|
62,/63 11:33:50 11:34:12 0 0:00:00 0:00:00 0:00:00|
53,64 11:34:51 11:35:01 0 0:00:00 0:00:00 0:00:00|
64,65 11:35:34 11:36:03 1 11:35:51 11:36:06 0:00:15
2 11:35:52 11:36:06 0:00:14

3 11:36:00 11:36:08 0:00:08

4 11:36:05 11:36:08 0:00:03

3 11:35:54 11:36:00 0:00:12

Figure B-12. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 10
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Intersection 4

Through Lane 1 Through Lane 2
Red Vehicle Non-trucks Trucks Naon-trucks Trucks

Cycle |Start Stop No.  |stops starts stops starts stops starts stops starts Delay
1/2 10:30:36| 1 10:30:29 10:30:37 0:00:08
s 10:30:29 10:30:39 0:00:10

3 10:30:24 10:30:37 0:00:13

4 10:30:33 10:30:39 0:00:06

2/3| 10:31:15 10:32:07 1 10:31:57 10:32:08 0:00:11
2 10:31:45 10:32:09 0:00:24

3 10:31:55 10:32:08 0:00:14

3/4| 10:32:48 10:33:26) 0| 1] 4] 0:00:00
4/5] 10:34:03 10:34:49 1 10:34:51 10:34:52 0:00:01
5/6] 10:35:33 10:36:33 1 10:35:42 10:36:35 0:00:53
6/7| 10:36:54 10:37:17 1 10:36:02 10:36:34 0:00:32
7/8| 10:37:32 10:38:14 1 10:37:07 10:37:19 0:00:12
2 10:38:09 10:38:18 0:00:09

3 10:38:15 10:38:18 0:00:03

8/9| 10:38:30 10:38:57 1 10:38:41 10:39:00 0:00:19
2 10:38:57 10:39:01 0:00:04

9/10] 10:39:40 10:40:3%9 1 10:39:56 10:40:41 0:00:45
2 10:40:14 10:40:42 0:00:28

3 10:40:14 10:40:45 0:00:31

4 10:40:40 10:40:46| 0:00:06

5 10:40:09 10:40:41 0:00:32

B 10:40:11 10:40:43 0:00:32

10/11| 10:41:08 10:42:06| 1 10:41:25 10:42:07 0:00:42
2 10:41:51 10:42:09 0:00:18

3 10:42:05 10:42:10 0:00:05

4 10:41:34 10:42:08 0:00:34

5 10:41:41 10:42:09 0:00:28

6 10:42:06 10:42:10 0:00:04

11/12] 10:42:32 10:43:12 1 10:42:50 10:43:14 0:00:24
12/13| 10:44:00 10:44:51 1 10:44:14 10:44:54 0:00:40
2 10:44:19 10:44:53 0:00:34

3 10:44:27 10:44:58 0:00:31

4 10:44:29 10:44:55 0:00:26

5 10:44:39 10:44:55 0:00:26

6| 10:44:44 10:44:59 0:00:15

Figure B-13. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 11
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Intersection 4

Through Lane 1 Through Lane 2
Red Vehicle Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop No.  |stops starts stops starts stops starts stops starts Delay
7| 10:44:35 10:44:56 0:00:21
8| 10:44:42 10:44:55 0:00:13
9 10:44:50 10:45:00 0:00:10
10] 10:44:50 10:45:00] 0:00:10
13/14| 10:45:30 10:46:23 0 0 0 0:00:00
14/15| 10:46:57 10:47:42 1 10:47:42 10:47:46 0:00:04
2 10:47:21 10:47:43 0:00:22
3 10:47:28 10:47:45 0:00:17
4 10:47:30 10:47:47 0:00:17
3 10:47:34 10:47:50 0:00:16
15/16| 10:48:18 10:49:02 1] 10:48:54 10:49:04 0:00:10
16/17| 10:49:22 10:50:01 1] 10:45:57 10:50:03 0:00:06
2 10:45:59 10:50:05 0:00:06
17/18| 10:50:18 10:50:43 1] 10:50:36 10:50:45 0:00:09
2 10:50:40 10:50:45 0:00:05
18/19| 10:51:22 10:52:29 1] 10:51:47 10:52:30 0:00:43
2 10:51:52 10:52:31 0:00:39
19/20| 10:52:54 10:53:42 0| 0 0 0:00:00
20/21| 10:54:32 10:55:18 1] 10:54:48 10:55:20 0:00:31
21/22| 10:56:04 10:56:46 1] 10:56:25 10:56:47| 0:00:22
2 10:56:48 10:56:52 0:00:04
22/23| 10:57:23 10:57:51 1 10:57:41 10:57:54 0:00:13
2 10:58:41| 10:58:52 0:00:11
3 10:58:38 10:59:53 0:01:15
23/24| 10:58:48 10:58:49 0| 0 0 0:00:00
24/25| 10:59:10 10:59:50 0] 0 0 0:00:00
25/26| 11:00:05 11:00:33 1] 11:00:29 11:00:34 0:00:05
26/27| 11:01:02 11:01:29 1] 11:01:22| 11:01:30 0:00:08
2 11:01:21 11:01:30 0:00:09
3 11:01:24 11:01:32 0:00:08
27/28] 11:02:05 11:02:52 1 11:02:24 11:02:53 0:00:23
28/29| 11:03:22 11:03:45 1] 11:03:33 11:03:54 0:00:21
29/30| 11:04:30 11:05:33 1] 11:05:01 11:05:35 0:00:34
2 11:05:30 11:05:36 0:00:06
30/31| 11:06:01 11:06:46 1] 11:06:40 11:06:48 0:00:08

Figure B-14. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 12
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Intersection 4

Through Lane 1 Through Lane 2
Red Vehicle Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop No.  |stops starts stops starts stops starts stops starts Delay
31/32| 11:07:05 11:07:50| 1 11:.07:27 11:07:54 0:00:27
2] 11:07:51 11:07:54 0:00:03
3 11:07:52 11:07:54 0:00:02
32/33| 11:08:37 11:09:27| 1 11:08:55 11:09:30) 0:00:35
2 11:08:45 11:09:30 0:00:45
3 11:08:46 11:09:30 0:00:44
4 11:09:00 11:09:33 0:00:33
3 11:09:03 11:09:33 0:00:30
6| 11:09:17 11:09:34 0:00:17
7] 11:09:24 11:09:34 0:00:10
33/34] 11:10:23 11:11:05 1 11:10:52 11:1%:06 0:00:14
2 11:10:37 11:11:07 0:00:20
3 11:10:53 11:11:08 0:00:15
4 11:11:05 11:11:10 0:00:05
-] 11:10:53 11:11:08 0:00:15
0| 11:11:00 11:11:08 0:00:08
34/35] 11:12:01) 11:13:00 1 11:12:52 11:13:01 0:00:09
35/36] 11:13:23 11:14:13 1 11:14:01 11:14:15 0:00:14
2| 11:13:48 11:14:16 0:00:28
3 11:13:53 11:14:16 0:00:23
36/37] 11:14:52 11:15:22 1 11:15:14 11:15:23 0:00:09
37/38] 11:16:03 11:16:46 1] 11:16:34 11:16:48 0:00:14
2 11:16:13 11:16:50 0:00:37
3 11:16:39 11:16:50 0:00:11
4 11:16:43 11:16:51 0:00:08
38/39] 11:17:25 11:18:09 1 11:18:00 11:18:11 0:00:11
35/40] 11:18:58 11:19:47 1 11:19:17° 11:19:49 0:00:37
2 11:19:28 11:1%:51 0:00:23
3 11:19:29 11:19:53 0:00:24
4 11:19:21 11:19:44 0:00:23
5 11:19:23 11:19:51 0:00:28
6| 11:19:29 11:19:53 0:00:24
7 11:19:29 11:19:54 0:00:25
8 11:19:31 11:19:55 0:00:24
3 11:19:34 11:19:55 0:00:21

Figure B-15. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 13
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Intersection 4

Through Lane 1 Through Lane 2
Red Vehicle MNon-trucks Trucks Non-trucks Trucks

Cycle tart Stop No.  |stops starts stops starts stops starts stops starts Delay
10 11:19:34 11:19:57 0:00:23

40/41] 11:20:27 11:21:06 1 11:20:55 11:21:08 0:00:13
2 11:20:57 11:21:09 0:00:12

3 11:20:57 11:21:09 0:00:12

4 11:20:59 11:21:08 0:00:09

5 11:21:07 11:21:08 0:00:01

6 11:21:08 11:21:11 0:00:03

41/42] 11:21:43 11:22:26) 1 11:21:52 11:22:27 0:00:35
2 11:22:00 11:22:27 0:00:27

3 11:22:12 11:22:29 0:00:17

42/43] 11:23:15 11:23:41 0 0:00:00
0:00:00

43/44] 11:23:56 11:24:50| 1,2 11:24:23 11:24:51 11:24:43 11:24:51 0:00:28
3,4 11:24:43 11:24:52 11:24:45 11:24:53 0:00:09

5 11:24:44 11:26:05 0:01:21

44/45] 11:25:16  11:26:03 1 11:25:50 11:26:05 0:00:15
2 11:25:48 11:26:04 0:00:16

3 11:25:55  11:26:05 0:00:10

4 11:26:04 11:26:07 0:00:03

45/46] 11:26:46 11:27:32 1 11:27:01 11:27:33 0:00:32
2 11:27:04 11:27:33 0:00:29

46/47] 11:28:11 11:28:48 1 11:28:36 11:28:51 0:00:15
47/48] 11:29:27 11:30:10| 1 11:29:41 11:30:13 0:00:32
2 11:29:59 11:30:13 0:00:14

3 11:30:08 11:30:13 0:00:05

48/49] 11:30:55 11:31:58 1 11:31:07 11:32:00 0:00:53
2 11:31:11 11:32:01 0:00:30

3 11:31:19 11:32:03 0:00:44

4 11:31:20 11:32:05 0:00:45

5 11:31:59 11:32:06 0:00:07

6| 11:31:11 11:32:00 0:00:49

7 11:31:14 ) 11:32:01 0:00:47

8| 11:31:35 11:32:03 0:00:28

49/50] 11:32:25 11:33:05 1 11:32:54 11:33:10 0:00:16
2 11:33:07 11:33:11 0:00:04

Figure B-16. Average delay per vehicle per red cycle on arterial corridor of Tampa Part 14
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Figure B-17. Queue length per lane per intersection on arterial corridor of Tampa Part 1
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Figure B-18. Queue length per lane per intersection on arterial corridor of Tampa Part 2
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Intersection 3
Cycle red Lane1 Lane 2 Gueye
Mumber | start end Mon-True Trucks  Gueue-Leng] Mon-Troe Trucks  Gueue-Length Length
A6 10859 110610 a a a 1] a0 I o
JET 10EET  1ROT.24 1] 1 1 2 1] 2 15
araEl M00e 1R0S3T 1] 1] a 1 1] 1 0.5
38038 0922 110947 1 1] 1 1 1] 1 1
a0 10200 A4z a a a 1] a 0 0
400410 1200 111154 1] 1 1 1 1] 1 1
1142 M2 11236 a a a 1] a 0 0
42043 A0 HA%30 2 1] z 3 1] 3 25
4 A 4z 1] 1] a 1 1] 1 0.5
440450 10448 111458 1] 1] a 1] 1] 0 0
45M4E] 1183 111556 1 a 1 1] a 0 05
46147 636 11173 ] 1] 3 1 1] 1 2
4748 1AF40 111805 1 a 1 B a g A
48048 114830 111240 1] 1] a 1] 1] 0 0
490800 1453200 11194 1] 1] a 1] 1] 0 0
OSSN 1:20:25 112045 1] 1] a 1] 1] 0 0
A2 2124 12134 a a a 1] a 0 0
283 N2z248 12305 2 1] e 2 1] 2 2
a4l 2408 112432 2 a 2 1] a 0 1
S4EE] 2502 HE2EM 1] 1] a 1] 1] 0 0
SRIGE]  :2E0E 1h2ES: 1 1] 1 ] 1] 5 3
SRS 127 112725 1] 1] a 1] 1] 0 0
57e8] N27EE 1h2E23 a 1 1 3 a 3 2
Baldl 12902 112947 1 1] 1 1 1] 1 1
SAlE0l  1:30:26 0 113055 a a a 2 a 2 1

Figure B-19. Queue length per lane per intersection on arterial corridor of Tampa Part 3
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Figure B-20. Queue length per lane per intersection on arterial corridor of Tampa Part 4
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Figure B-21. Queue length per lane per intersection on arterial corridor of Tampa Part 5
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Intersection 1

Lane 2
Cycle Mo.|Queueler T4 N Tn-T4 Seconds Hsat(sec)|S
8 7| 0:00:13 0:00:20  0:00:07 7 2.33 1545
20 9 0:00:09 0:00:20  0:00:11 11 2.20 1636
38 g 0:00:12 0:00:24  0:00:12 12 3 1200
61 7| :00:08  0:00:15 0:00:07 7 2.33 1545
Intersection 2
Lane 2
Cycle MNo. ClueueLerlTAI ™ Tn-T4 Seconds Hsat{sec}ls
Cueues lessthan 7
Intersection 3
Lane 2
Cycle MNo. ClueueLerlTAI ™ Tn-T4 Seconds Hsat{sec}ls
Cueues lessthan 7
Intersection 4
Lane 2
Cycle No.|Queueler T4 ™ Tn-T4 Seconds Hsat(sec)|S
12 7] 0:00:12  0:00:15  0:00:07 7 2.33 1545
40 g 00:11  0:00:20 0:00:09 9 2.25 1600

Figure B-22. Saturation flow rate per lane per intersection on arterial corridor of Tampa
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Tampa
cycle Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
1 0.90 1.00 1.00 0.60 0.10 0.00 0.00 0.40
2 1.00 0.94 1.00 0.57 0.00 0.06 0.00 0.43
3 0.43 1.00 1.00 1.00 0.57 0.00 0.00 0.00
4 0.89 0.91 0.50 1.00 0.11 0.09 0.50 0.00
5 0.90 1.00 = 0.80 0.10 0.00 1.00 0.20
6 0.90 0.95 = 1.00 0.10 0.05 1.00 0.00
7 0.66 1.00 0.75 0.33 0.34 0.00 0.25 0.67
8 0.94 0.94 = 0.60 0.06 0.06 1.00 0.40
) 0.90 0.87 0.67 0.55 0.10 0.13 0.33 0.45
10 0.90 0.79 0.94 0.14 0.10 0.21 0.06 0.86
11 0.60 0.93 1.00 0.57 0.40 0.07 0.00 0.43
12 0.68 0.93 0.78 0.27 0.32 0.07 0.22 0.73
13 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
14 0.67 0.88 0.80 0.17 0.33 0.12 0.20 0.83
15 1.00 1.00 = 0.50 0.00 0.00 1.00 0.50
16 0.94 1.00 1.00 0.50 0.06 0.00 0.00 0.50
17 0.93 0.95 1.00 0.82 0.07 0.05 0.00 0.18
18 0.92 0.80 0.80 0.75 0.08 0.20 0.20 0.25
19 0.38 0.94 0.25 1.00 0.62 0.06 0.75 0.00
20 1.00 0.95 1.00 0.78 0.00 0.05 0.00 0.22
21 0.95 1.00 1.00 0.89 0.05 0.00 0.00 0.11
22 0.75 0.93 1.00 0.50 0.25 0.07 0.00 0.50
23 0.93 1.00 0.78 1.00 0.07 0.00 0.22 0.00
24 1.00 1.00 0.75 1.00 0.00 0.00 0.25 0.00
25 1.00 1.00 0.92 0.80 0.00 0.00 0.08 0.20
26 0.92 1.00 0.40 = 0.08 0.00 0.60 1.00

Figure B-23. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 1

Tampa
Cycle Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
27 0.65 0.93 1.00 0.80 0.35 0.07 0.00 0.20
28 0.71 0.90 0.75 0.75 0.29 0.10 0.25 0.25
29 0.96 0.88 0.50 0.71 0.04 0.13 0.50 0.29
30 0.55 1.00 1.00 0.80 0.45 0.00 0.00 0.20
31 0.64 1.00 0.83 0.80 0.36 0.00 0.17 0.20
32 0.77 0.92 0.70 0.61 0.23 0.08 0.30 0.39
33 1.00 1.00 = 0.40 0.00 0.00 1.00 0.60
34 0.92 0.80 0.25 0.88 0.08 0.20 0.75 0.13
35 0.75 0.92 0.92 0.70 0.25 0.08 0.08 0.30
36 - 1.00 1.00 0.89 1.00 0.00 0.00 0.11
37 0.91 1.00 0.81 0.43 0.09 0.00 0.19 0.57
38 0.91 1.00 0.94 0.86 0.09 0.00 0.06 0.14
39 0.92 1.00 0.33 0.41 0.08 0.00 0.67 0.59
40 0.89 1.00 1.00 0.60 0.11 0.00 0.00 0.40
41 0.94 0.92 0.60 0.40 0.06 0.08 0.40 0.60
42 0.97 1.00 1.00 2 0.03 0.00 0.00 1.00
43 0.86 0.86 0.29 0.17 0.14 0.14 0.71 0.83
44 0.83 0.98 0.92 0.6e3 0.17 0.03 0.08 0.38
45 0.89 0.97 1.00 0.86 0.11 0.03 0.00 0.14
46 0.86 1.00 0.92 0.67 0.14 0.00 0.08 0.33
47 0.77 0.78 0.43 0.50 0.23 0.22 0.57 0.50
48 0.91 0.63 0.22 0.36 0.09 0.38 0.78 0.64
49 0.71 0.95 1.00 0.88 0.29 0.05 0.00 0.13
50 0.96 1.00 1.00 0.83 0.04 0.00 0.00 0.17
51 0.87 0.95 1.00 0.50 0.13 0.05 0.00 0.50
52 0.93 1.00 1.00 0.62 0.07 0.00 0.00 0.38

Figure B-24. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 2
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Tampa
G Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 ) Int.4 Int.1 Int.2 Int.3 Int.4
53 1.00 0.95 0.33 0.43 0.00 0.05 0.67 0.57
54 0.89 0.63 0.86 0.36 0.11 0.38 0.14 0.64
55 0.90 0.69 1.00 0.50 0.10 0.31 0.00 0.50
56 0.75 1.00 0.25 0.75 0.25 0.00 0.75 0.25
57 1.00 0.91 1.00 0.50 0.00 0.09 0.00 0.50
58 0.58 0.96 0.20 0.50 0.42 0.04 0.80 0.50
59 0.93 1.00 0.80 1.00 0.07 0.00 0.20 0.00
60 0.33 0.86 0.89 0.78 0.67 0.14 0.11 0.22
61 0.90 0.86 0.90 0.83 0.10 0.14 0.10 0.17
62 0.92 1.00 1.00 1.00 0.08 0.00 0.00 0.00
63 0.83 1.00 1.00 0.14 0.17 0.00 0.00 0.86
64 0.72 0.93 1.00 0.70 0.28 0.07 0.00 0.30
65 0.93 0.94 0.33 0.83 0.07 0.06 0.67 0.17
66 0.75 1.00 1.00 0.57 0.25 0.00 0.00 0.43
67 0.68 0.83 0.90 0.25 0.32 0.17 0.10 0.75
68 0.94 0.86 0.50 0.20 0.06 0.14 0.50 0.80
69 1.00 1.00 0.75 0.50 0.00 0.00 0.25 0.50
70 0.82 0.70 1.00 0.62 0.18 0.30 0.00 0.38
71 0.86 0.92 0.67 1.00 0.14 0.08 0.33 0.00
72 0.95 1.00 0.67 0.25 0.05 0.00 0.33 0.75
73 0.79 0.87 1.00 0.75 0.21 0.13 0.00 0.25
74 0.67 1.00 0.93 0.40 0.33 0.00 0.07 0.60
75 0.91 0.93 0.25 0.50 0.09 0.07 0.75 0.50
76 1.00 0.95 0.86 0.92 0.00 0.05 0.14 0.08
Fi 0.82 1.00 0.43 0.40 0.18 0.00 0.57 0.60
78 0.53 0.96 1.00 0.33 0.47 0.04 0.00 0.67
Figure B-25. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 3
Tampa
Cycle Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
79 0.92 0.94 1.00 0.22 0.08 0.06 0.00 0.78
80 0.57 1.00 1.00 0.17 0.43 0.00 0.00 0.83
81 0.77 0.82 1.00 0.22 0.23 0.18 0.00 0.78
82 0.88 1.00 0.29 0.47 0.12 0.00 0.71 0.53
83 0.92 1.00 0.77 1.00 0.08 0.00 0.23 0.00
84 0.89 0.70 0.29 0.36 0.11 0.30 0.71 0.64
85 1.00 0.71 0.94 0.36 0.00 0.29 0.06 0.64
86 0.82 0.95 1.00 0.67 0.18 0.05 0.00 0.33
87 0.70 1.00 0.71 1.00 0.30 0.00 0.29 0.00
88 0.84 0.87 0.38 0.60 0.06 0.13 0.63 0.40
89 0.98 0.80 0.43 1.00 0.02 0.20 0.57 0.00
90 1.00 0.88 0.56 0.25 0.00 0.12 0.44 0.75
91 0.94 0.78 0.88 0.80 0.06 0.22 0.12 0.20
92 0.95 0.92 1.00 0.71 0.05 0.08 0.00 0.29
93 0.93 1.00 0.89 0.63 0.07 0.00 0.11 0.38
94 0.78 1.00 0.93 - 0.22 0.00 0.07 1.00
95 0.76 0.47 0.50 0.29 0.24 0.53 0.50 0.71
96 1.00 0.86 1.00 0.80 0.00 0.14 0.00 0.20
97 1.00 0.95 0.22 0.67 0.00 0.05 0.78 0.33
98 0.92 0.30 0.88 0.70 0.08 0.70 0.12 0.30
215 1.00 1.00 0.33 1.00 0.00 0.00 0.67 0.00
100 0.73 0.33 0.95 0.67 0.27 0.67 0.05 0.33
101 0.91 0.50 1.00 0.83 0.09 0.50 0.00 0.17
102 1.00 1.00 0.00 0.00
103 0.20 0.75 0.80 0.25
104 0.75 0.60 0.25 0.40

Figure B-26. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 4
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Tampa

Gyl Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
105 0.90 0.67 0.10 0.33
106 0.40 0.50 0.60 0.50
107 0.71 0.50 0.29 0.50
108 0.83 0.50 0.17 0.50
109 0.92 0.88 0.08 0.13
110 0.63 1.00 0.38 0.00
111 0.89 0.50 0.11 0.50
112 0.63 0.87 0.38 0.13
113 0.73 1.00 0.27 0.00
114 - 0.46 1.00 0.54
115 0.93 0.60 0.07 0.40
116 1.00 0.93 0.00 0.07
117 1.00 0.94 0.00 0.06
118 0.92 0.67 0.08 0.33
119 - 0.38 1.00 0.62
120 0.67 - 0.33 1.00
121 1.00 0.57 0.00 0.43
122 0.50 1.00 0.50 0.00
123 0.90 - 0.10 1.00
124 0.89 - 0.11 1.00
125 1.00 1.00 0.00 0.00
126 1.00 0.91 0.00 0.09
127 0.25 0.75 0.75 0.25
128 0.50 0.60 0.50 0.40
129 1.00 0.91 0.00 0.09
130 0.94 0.88 0.06 0.13

Figure B-27. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 5

Tampa

Cycle Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
131 1.00 0.57 0.00 0.43
132 1.00 1.00 0.00 0.00
133 1.00 0.00
134 0.40 0.60
135 0.78 0.22
136 0.92 0.08
137 0.83 0.17
138 0.80 0.20
139 1.00 0.00
140 1.00 0.00
141 0.75 0.25
142 1.00 0.00
143 0.83 0.17
144 1.00 0.00
145 0.87 0.13
146 0.33 0.67
147 1.00 0.00
148 0.57 0.43
149 1.00 0.00
150 0.50 0.50
151 0.60 0.40
152 0.94 0.06
153 0.88 0.13
154 1.00 0.00
155 0.83 0.17
156 1.00 0.00

Figure B-28. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 6
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Tampa
cycle Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
158 1.00 0.00
159 1.00 0.00
160 1.00 0.00
161 0.90 0.10
162 0.50 0.50
163 1.00 0.00
164 1.00 0.00
165 0.86 0.14
166 - 1.00
167 1.00 0.00
168 1.00 0.00
169 = 1.00
170 Z 1.00
171 0.40 0.60
172 0.57 0.43
173 1.00 0.00
174 1.00 0.00
175 0.88 0.13
176 0.94 0.06
177 1.00 0.00
178 0.89 0.11
179 1.00 0.00
180 1.00 0.00
181 1.00 0.00
[Average 0.84 0.91 0.76 0.63 0.16 0.09 0.24 0.37

g/C 5 9.77 2rakl 1.67

Figure B-29. Stop rate per red-to-red cycle per intersection on arterial corridor of Tampa Part 7

Intersection 2-1| Intersection 3-2 Intersection 4-3
0:00:45 0:00:26 00037
0:00:50 0:00:20 00127
0:00:32 0:00:59 0:01:56
0:00:33 0:00:20 0:02:17
0:00:28 0:00:01 00058
0:00:-41 0:02:34 O-00:14
00109 0:01:57 00025
00220 0:00:52 00017
0:00:3 6 0:00:17 0:00:43
001535 0:101:31 0:01:08
0:02:13 0:01:06 0:02:07
00030 0:00:28 0:01:59
00042 0:00:45 00218
0:00:3 6 0:00:56 0:02:48
0:00:48 0:01:04 0:02:50
0:00:11 0:00:15 0:01:14
0:00:23 0:00:36 00203
0:00:45 0:00:19 0:01:05
O:0:35 0:00:38 0:01:38
0:00:39 0:00:11 0:02:21
00053 0:00:20 00146
0:00:04 0:01:04 0:01:07
0:00:14 0:00:19 0:01:28
0n0Z:34 0:00:24 0:01:17
0:02:48 0:00:38 00119
0n0Z:34 0:00:28 00134
0:01:16 0:00:35 0:01:40

0:00:12 0:01:39
0:00:58 0:01:01

Figure B-30. Signal offset between intersections on arterial corridor of Tampa Part 1
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Intersection 2-1

Intersection 3-2 Intersection 4-3

0:00:25

0201 :40

000044

0:02:03

0:01:18

0201206

0:01:37

0:01:52

0:00:50

020056

0:01:42

0:01:25

020140

00207

0:01:35

0:01:31

020201

0:01:23

0:01:47

Figure B-31. Signal offset between intersections on arterial corridor of Tampa Part 2

Arterial Corridor
Mon-trucks Trucks distance(miles time(min) speed [mileslhr)
Vehicle n] start(int 1) endlint 4) start end
&1 13:02:15 13:06:03 144 3.80 22.74
82 13:04:35 13:08:00 144 342 25.29
83 13:04:38 13:08:40) 144 4.03 21.42]
84 13:04:41 13:08:43 144 4.03 2142
85 13:04:52 13:08:53 144 4.02 215
86 131140 13:15:26 144 377 22.94
a7 13:1145 13:15:28 144 372 232
88 13: 1147 13:15:31 144 373 2314
89 13:13:59 13:17:42] 144 372 23.2
30 13:14:03 131743 144 o 22.34
91 13:14:1 13:17:55 144 373 23.14
92 13:14:14 13:17:57 144 372 23.25
93 13:18:38 13:23:53 144 8.25 16.4
34 13:21.16 13:25:00 144 373 23.14
35 13:23:19 13:25:37 144 2.30 375
96 13:23:24 13:26:40 144 327 26.45
97 13:23:26 13:26:43) 144 3.28 26.3
98 13:23:49 13:26:46 144 2.95 29.29
39 13:25:36 13:29:50 144 4.23 204
100 13:25:47 13:29:53 144 4.10 21.07]
101 13:25:48 13:30:02 144 4.23 204
102 13:32:35 13:36:02 144 345 25.04
103 13:32:38 13:36:08 144 3.50 24.6
104 13:34:53 13:38:45 144 377 22.94
105 13:35:04 13:38:49 144 3.75 23.04
106 13:39:37 13:42:35 144 297 29.12
107 13:39:44 13:42:47 144 3.05 28.3
108 13:40:02 13:42:49 144 2.78 3104
109 13:46:39 13:50:48 144 4.15 20.82|
110 13:46:41 13:5118 144 4.62 16.71
11 13:46:44 13:51:20 144 4.60 18.78]
112 13:48:57 13:52:14 144 3.28 26.31
13 13:43:04 13:52:32 144 347 24.92
114 13:51.18 13:54:29 144 3.18 27.14
115 13:53:40 13:56:5 144 3.18 2t 14_.

Figure B-32. Average speed per vehicle on arterial corridor of Miami
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Intersection 1
Through Lane Left Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Wehicle Mo|stops starts stops starts stops starts stops starts Delay
55,56 1 12:59:45| 13:02:17 0:02:32
13:00:29 13:02:13 2 13:00:45 13:.02:14 0:01:29

5 130056 15:02:18 001:22

56,57 1 13:00:59 13:02:18 001:19
57/58] 13:02:46 13:04:33 1 13:03:10| 13:03:39 0:00:29
2 1320555 13:.04:34 00039

3 130402 13:04:35 0:00:33

4 13:04:11 13:04:37 0:00:26

59/60| 13:05:02 13:06:53 1 13:05:30 130656 001:26
2 13:05:32 130658 001:26

3 13:05:55 13.06:59 00104

4 13:05:59 130700 00101

5 13:06:16 130702 00046

60f61] 13:07:26 13:09:13 1 130808 13.09:14 00106
2 13:08:27| 13.09:14 0:00:47

61/62] 13:09:30 13:11:33 1 1320956 13:11:34 0:01:38
2 131001 13:11:34 0:01:33

3 13:10:26  13:11:36| 0:01:10

4 153:10:34 13:11:39 00105

5 13:10:44 13:11:41 00057

62/63] 13:12:02 13:13:53 1 13:12:10 13:13:55 0:01:45
2 15:12:24 13:1556 001:32

3 13:12:30) 13:13:57 001:27

4 15:12:36 13:13:56 0:01:20

5 15:1309 13:14:00 00051

63/64] 1 13:13:12| 13:1358 00045
13:14:26 13:16:13 2 13:14:59 13:16:17 0:01:18

5 153:15058 15:16:15 001:12

4 153:1506 13:16:17 001:11

5 13:15:12 13:16:17 00105

B 15:15:19 13:16:19 0:01:00

64/65 1 153:1547 15:16:15 0:00:28
13:16:46 13:18:33 2 13:16:57 13:18:34 001:37

5 153:17:08 13:1B:36 0:01:28

4 153:17:13| 13:1B:57 0:01:24

5 13:17:23| 13:1B:36 001:13

B5/6E| 1 15:17:44 | 13:1B:38 0:00:54
13:1906 13:2055 2 153:19:26 13:2054 001:28

3 13:19:29 13:20:55 001:26

4 13:19:35 13:20:55 0:01:20

Figure B-33. Average delay per vehicle per red cycle on arterial corridor of Miami Part 1
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Intersection 1

Through Lane Left Lane
Red Mon-trucks Trucks Mon-trucks Trucks

Cycle |Start Stop Vehicle No|stops starts stops starts stops starts stops starts Delay
6667 1 13:19:43 13:20:58 0:01:15
2 13:19:43 13:21:00 0:01:17

3 13:19:51 13:21101 0:01:10

67/68] 13:21:26 13:23:13 1 13:21:41| 13:23:15 0:01:34
2 132151 13:23:16 0:01:25

3 13:22:03| 13:23:15 0:01:12

4 13:22:16| 13:23:16 0:01:00

5 13:22:18| 13:23:17 0:00:59

132346 13:25:33 B 13:23:13  13:23:20) 0:00:07

68,60 1 13:23:55 13:25:34 0:01:39
2 13:24:06 13:25:34 0:01:28

3 13:24:13 13:25:36 0:01:23

4 13:24:22 13:25:36 0:01:14

63,/70] 13:26:06 13:27:53 1 13:26:27| 13:27:53 0:01:26
2 13:26:36| 13:27:55 0:01:19

3 132642 13:27:55 0:01:13

72/73 1 13:31:16} 13:32:34 0:01:18
2 13:31:58| 13:32:35 0:00:37

3 13:32:24| 13:32:35 0:00:11

4 13:33:43| 13:34:55 0:01:12

5 13:33:53| 13:34:57 0:01:04

B 13:33:58| 13:34:57 0:00:59

73/74 il 13:34:13 13:34:57 0:00:44
2 13:34:45 13:35:00 0:00:15

T4/75 1 13:36:11{ 13:37:14 0:01:03
7576 il 13:38:46 13:39:36 0:00:50
2 13:39:16 13:39:36 0:00:20

3 13:39:32 13:39:40 0:00:08

7677 1 13:40:35| 13:41:54 0:01:19
2 13:40:45 13:41:58 0:01:13

3 13:40:48 13:41:54 0:01:06

4 13:40:52 13:41:58 0:01:06

5 13:41:21 13:41:58 0:00:37

T7/78 il 13:43:14 13:44:15 0:01:01
2 13:43:48 13:44:15 0:00:27

TB/79 1 13:45:20/| 13:46:35 0:01:15
2 13:45:39 13:46:35 0:00:56

3 13:46:04 13:46:36 0:00:32

4 13:46:04 13:46:38 0:00:34

5 13:46:04 13:46:38 0:00:34

Figure B-34. Average delay per vehicle per red cycle on arterial corridor of Miami Part 2
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Intersection 1

Through Lane Left Lane
Red MNon-trucks Trucks MNon-trucks Trucks

Cycle |Start Stop Wehicle Nojstops starts stops starts stops starts stops starts Delay
79/B0| 1 13:47:27 13:48:55 0:01:28
2| 13:47:36 13:48:55 0:01:19

3 13:47:59 13:48:56 0:00:57

4 13:48:00 13:48:58 0:00:58

BOfE1 1 13:48:13 13:48:59 0:00:46
2| 13:49:37 13:51:15 0:01:38

3 13:49:38 13:51:15 0:01:37

B1/82 1 13:49:40 13:51:16 0:01:36
2| 13:5102| 13:51:16 0:00:14

B2/B3 1 13:52:29 13:53:35 0:01:06
2| 13:52:47 13:53:37 0:00:50

3 13:52:48 13:53:38 0:00:50

4 13:53:13  13-53:35 0:00:22

5 13:54:12 13:55:55 0:01:43

B3/B4| 1 13:54:22| 13:55:55 0:01:33
2| 13:54:43| 13:55:56 0:01:13

3 13:55:22| 13:55:56 0:00:34

4 13:55:30| 13:55:57 0:00:27

5 13:5541| 13:55:57 0:00:16

B| 13:5542| 13:55:57 0:00:15

B4 fR5| 1 13:56:28 13-58:15 0:01:47
2| 13:56:37 13-58:15 0:01:38

3 13:57:13 13-58:16 0:01:03

4] 13:58102 13:58:17 0:00:15

Figure B-35. Average delay per vehicle per red cycle on arterial corridor of Miami Part 3
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Intersection 2

Cycle

Start

Red

Stop

Vehicle No.

Through Lane

MNon-trucks
starts stops Starts

stops

Trucks

61/62

63/64

B4/65

65/66
66/67

67/68

6B/69

69/70

15:01:15

13:05:15

13:07:15

13:09:15
15:11:15

15:13:15

15:15:15

15:17:15

13:02:03

13:06:03

13:07:58|

13:09:56
13:12:03

13:14:03

13:16:03

13:18:03

Lo N - LI VI LR o e T S LT - I N R R

e
=

IR R RN R R N R - AT R CRE R R

13:.01:42
13:01:50
13:01:50
13:01:53
13:01:53
13:01:53
13:05:27
13:05:29
13:05:31

13:07:34
13:07:48
13:07:53
13:09:43
13:11:28
13:11:35
13:11:37
13:11:41
13157
13:11:58
13:12:04

13:11:58
13:12:09
15:13:31
13:13:43
13:13:45

13:14:06
13:14:24
153:14:27
13:14:27
13:15:41
13:15:45
15:15:53
13:16:05
15:17:20
13:17:20
13:17:27
13:17:31

13:01:53
13:02:05
13:02:05
13:02:06
13:02:06
13:02:07
13:06:05
13:06:05
13:06:06
13:05:33
15:08:01
13:08:01
130801
13:09:58
13:12:06
13:12:07
13:12:09
13:12:12
13:12:12
13:12:15
13:12:15
13:12:09
13:12:15
13:12:18
13:14:05
153:14:05
13:14:07
13:14:05
13:14:09
13:14:31
13:14:31
153:14:32
13:16:05
13:16:06
13:16:08
15:15:11
153:18:05
13:18:05
13:18:07
13:18:09

13:06:08

13:12:18

13:14:08|

Delay
0:00:11
0:00:15
0:00:15
0:00:13
0:00:13
0:00:14
0:00:38
0:00:36
0:00:35
0:00:35
0:00:27
0:00:13
0:00:08
0:00:15
0:00:38
0:00:32
0:00:32
0:00:31
0:00:20
0:00:17
0:00:11
0:00:09
0:00:17
0:00:029
0:00:34
0:00:22
0:00:22
0:00:03
0:00:03
0:00:07
0:00:04
0:00:05
0:00:24
0:00:21
0:00:15
0:00:06
0:00:45
0:00:45
0:00:40
0:00:38

Figure B-36. Average delay per vehicle per red cycle on arterial corridor of Miami Part 4
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Intersection 2

Cycle

Red
Start Stop

Vehicle No.

stops

Through Lane

Man-trucks

Trucks

starts stops starts

70/71

7172

72/73

73/74

74/75

13:19:15

13:21:15

13:23:14

13:25:14

13:27:15

13:20:03

13:22:02]

13:24:02

13:26:02)

13:27:59]

13:17:32
13:17:35
13:1741
13:17:45
13:17:50
13:18:05
13:19:26
13:19:34
13:19:40
13:19:40

Moo0a -] ohoLn

[
=

13:19:48
13:19:50
13:19:54
13:20:01
13:21:34
1532537
13:21:46
13:21:45
153:21:51
13:21:54
13:22:00
13:22:00
13:22:04
13:22:04
13:23:31
13:23:44
13:24:03
13:25:29
13:25:54
13:26:00
13:26:02
13:26:07
13:26:27
13:26:30
13:26:30
13:26:31

LY I IR~ T T T T T~ - - -~ O - )

b
LT O = I B O e Ol 7 O I o == ]

[
L=]

13:27:22
13:27:27

[T

13:18:10
13:18:11
13:18:13
13:18:15
13:18:17
13:18:20
13:19:50
13:20:08
13:20:08
13:20:09
13:19:46
13:20:11
13:20:16
13:20:19
13:20:20
13:22:04
13:22:06
13:22:06
13:22:10
13:22:11
13:22:11
13:22:17
13:22:19
13:22:19
13:22:20
13:24:03
13:24:04
13:24:05
13:26:06
13:26:39
13:26:40
13:26:42
13:26:42
13:26:43
13:26:44
13:26:45
13:26:45
13:26:38
13:28:01
13:28:03

1322009

13:26:48|

Dei_a\,'
0:00:38
0:00:36
0:00:32
0:00-30
0:00:27
0:00:15
0:00:24
0:00:34
0:00:28
0:00:29
0:00:23
0:00:23
00026
0:00:25
0:00:19
0:00:30
0:00:29
0:00:20
0:00:25
0:00:20
0:00:17
0:00:17
0:00:19
0:00:15
0:00:16
0:00:32
0:00:20
0:00:02
0:00:37
0:00:45
0:00:40
0:00:40
0:00:35
0:00:16
0:00:14
0:00:15
0:00:14
0:00:10
0:00:39
0:00:36

Figure B-37. Average delay per vehicle per red cycle on arterial corridor of Miami Part 5
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Intersection 2

Cycle

Start

Red

Stop

Vehicle No.

stops

Through Lane

Mon-trucks

Trucks

starts stops starts

75/76]

76/77)
77/78]
78/79]
79/80]

BO/B1

B1/82]

B2/83

B3/84]

B4/85

13:29:15

13:31:03
13:32:42
13:34:37
13:36:37

13:38:37

13:40:37

13:42:37

13:44:37

13:46:37

13:30:03

13:31:28]
13:33:28|
13:35:07]
13:37:28]

13:35:16

13:41:28

13:43:28]

13:45:09

13:47:28]

L o T o o T o T e = LI E T S ST o e (- O S oY)

13:27:29
13:27:30
15:27:33
13:27:36
13:27:40
13:29:32
13:29:34
13:29:37
13:29:43
13:30:03
13:30:03
13:31:22
13:33:14
13:34:59
13:36:45
13:37:00
13:37:00
13:3B:56
13:39:08
13:39:10
13:39:16
13:41:13
13:41:20
13:41:23
13:41:29
13:41:32
13:42:56
13:43:02
13:43:19
13:43:22
13:43:24
13:43:30

13:45:11
13:46:44
13:46:47
13:46:52
13:46:57
134704
13:47:07

13:28:04
13:28:06
13:28:07
13:28:07
13:28:10
13:30:06
13:30:07
13:30:08
13:30:10
13:30:12
13:30:12
13:31:44
13:33:16
13:35:17
13:37:15
13:37:15
13:37:21
13:35:18
13:39:18
13:39:19
13:39:19
13:41:30
13:41:30
13:41:31
13:41:33
13:41:36
13:43:30
13:43:31
13:43:33
13:43:34
13:43:35
13:43:37
13:45:06
13:45:15
13:47:30
13:47:31
13:47:32
13:47:34
13:47:36
13:47:40

13:45:14

Delay
0:00:35
0:00:36
0:00:34
0:00:31
0:00:30
0:00:34
0:00:33
0:00:31
0:00:27
0-:00:09
0:00:09
0:00:22
0:00:02
0:00:18
0:00:26
0:00:15
0:00:21
0:00:22
0:00:09
0:00:09
0:00:03
0:00:17
0:00:10
0-:00:08
0:00:04
0:00:04
0:00:34
0:00:29
0:00:14
0:00:12
0:00:11
00007
0:00:08
0:00:04
0:00:46
0:00:44
0:00:40
0:00:37
0:00:32
0:00:33

Figure B-38. Average delay per vehicle per red cycle on arterial corridor of Miami Part 6
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Intersection 2
Through Lane
Red Non-trucks Trucks
Cycle |Start Stop Vehicle No. STOps stars stops starts Delay
7| 1347:18 134741 0:00:23
B 1547:22 134742 0:00:20
B5/B6| 13:48:37 15:49:23 1 134850 134926 0-:00:36
B6/BT| 13:50:37 155123 1 135054 1351105 0:00:11
2 135057 1351:25 0:00:28
3 155101 1351:29 0:00:28
4 135106 1351:29 0:00:23
5| 135112 130139 0:00:17
g7/88| 13:52:37 13:53:27 1 13:52:53 13:53:28 0:00:35
2 13:52:12 13:53:29 0:01:17
% 135328 135330 0-:00:02
4 13:53:30 135332 0:00:02
B8/E9| 13:54:37 135528 1 1554:22 1354:24 0:00:02
2 135442 135530 0:00:48
3] 13:54:48 13:55:31 0:00:43
4 155501 135532 0:00:31
5 1355:15 135536 0:00:21
5 1355:15 135538 0:00:23
7 1355:19 135539 0:00:20
B 1355:19 135541 0:00:22
B9/90| 13:56:37 13.57:28 1 1356:50 13:57:32 0-:00:42
2| 13:56:54  13:57:33 0:00:39
3 155658 135734 0-:00:36
4 135700 135735 0-:00:35
5 13:56:58 13:57:37 0:00:39
B 13:56:58 135738 0:00:40
7 135658 135741 0-00:43
8 135700 135742 0-:00:42
9 135700 13:57:44 0:00:44
90/91] 13:58:37 1559108 1 155845 135910 0:00:25
Figure B-39. Average delay per vehicle per red cycle on arterial corridor of Miami Part 7
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Intersection 3

Through Lane Left Lane
Red MNon-trucks Trucks MNon-trucks Trucks
Cycle Start Stop Wehicle No. |stops starts Stops starts stops starts stops starts Delay
60/61 12:59:40 13:00:32| 1] 13:00:02 13:00:34 0:00:32
2] 13:00:07 13:00:36 0:00:29
3 13:00:07 13:00:34 0:00:27
4] 13:00:16 13:00:36 0:00:20
5] 13:00:16 13:00:39 0:00:23
6] 13:00:23 13:00:39 0:00:16
7] 13:00:23 13:00:44 0:00:21
B] 13:00:32 13:00:44 0:00:12
61/62 13:01:40 13:02:32] 1] 13:01:52 13:02:34 0:00:42
2| 13:01:56 13:02:34 0:00:38
3] 13:02:01 13:02:38 0:00:37
4] 13.02:17 13:02:38 0:00:21
5| 13:02:20 13:02:42 0:00:22
B] 13:02:25 13:02:42 0:00:17
62/63 13:03:40 13:04:23 1] 13:03:50 13:04:21 0:00:31
2] 13:03:54 13:04:22 0:00:28
3] 13:03:57 13:04:22 0:00:25
4] 13:03:58 13:04:24 0:00:26
5] 13:04:05 13:04:25 0:00:20
6] 13:04:14 13:04:26 0:00:12
53/ 64 13:05:40 13:06:24] 1] 13:05:45 13:06:26 0:00:41
2] 13:05:49 13:06:26 0:00:37
3] 13:05:55 13:06:27 0:00:32
4] 13:05:55 13:06:27 0:00:32
5] 130556 13:06:31 0:00:35
6] 13:06:00 13:06:32 0:00:32
7| 13:06:03 13:06:35 0:00:32
B| 13:06:06 13:06:36 0:00:30
9] 13:06:11 13:06:37 0:00:26
10| 13:06:11 13:06:37 0:00:26
G4/ 65 13:07:40 13:08:32] ik 13:07:55 13:08:34 " 0:00:41
2] 13:07:55 13:08:36 0:00:41
3] 13:08:03 13:08:36 0:00:33
4 13:08:00 13:08:38| " 0:00:32
5] 13:08:03 13:08:39 D:00:36
G| 13:08:13 13:08:34 0:00:21
7] 13:08:30 13:08:41 0:00:11
65/66 13:09:40 13:10:28] 1] 13:0949 13:10:14 0:00:25
G667 13:11:40 13:12:32] ik 13:11:58| 13:12:37 " 0-00:39
2] 13:1207 13:12:39 0:00:32

Figure B-40. Average delay per vehicle per red cycle on arterial corridor of Miami Part 8
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Intersection 3

Through Lane Left Lane
Red MNon-trucks Trucks Mon-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
3] 13:12:14 13:12:40 D:00:24
4] 13:12:14 13:12:40 D:00:24]
5| 13:12:28 13:12:40 D:00:12]
Bl 13:12:29 13:12:40 0:00:11
67/68 13:13:40 13:14:18 1] 13:13:52 13:14:20 0:00:28
2] 13:13:%6 13:14:21 0:00:25
3 13:14:16 13:14:22 0:00:06
4 13:14:17  13:14:27) 0:00:108
5 13:14:19 13:14:31 0:00:12
Bl 13:14:19 13:14:33 0:00:14
7| 13:14:19 13:14:36 0:00:17}
8| 13:14:19 13:14:39 0:00:208
68/69 13:15:40 13:16:23 1 15:15:50 13:16:24 D:00:34]
2| 13:15:52| 13:16:30 0:00:34]
3 13:15:56| 13:16:38 0:00:42]
4] 13:16:04 13:16:24 0:00:20§
5 13:16:17 13:16:25 0:00:08]
& 13:16:21 13:16:27 D:00:04
69/70 13:17:40 13:18:31 1] 13:18:06 13:18:32 0:00:264
2] 13:18:03 13:18:32 0:00:29¢
3] 13:18:12 13:18:34 0:00:22
4] 13:18:33 13:18:35 0:00:02
70/71 13:19:00 13:20:25 1] 13:19:57 13:29:27 0:09:30)
2] 13:20:01 13:20:28 0:00:27]
7172 13:21:40 13:22:26 1] 13:21:45 13:22:77 0:00:42
2] 13:21:50 13:22:27 0:00:37]
3] 132151 13:22:30 0:00:39
4] 13:21:53 13:22:30 0:00:37]
5| 1322156 13:22:33 0:00:37}
B 13:21:58 13:22:33 0:00:35
7| 13:22:04 13:22:36 0:00:324
B 13:22:10 13:22:97 0:00:17]
9 13:22:14 13:22:29 0:00:15
72/73 13:23:40 13:24:31 1] 13:23:49 13:24:34 D:00:45
2] 13:23:52 13:24:35 0:00:43
3] 13:23:55 13:24:35 0:00:40)
4l 13:24:01 13:24:35 D:00:34]
5| 13:24:10 13:24:39 D:00:29
Bl 13:24:17 13:24:41 0:00:24]
7| 13:24:18 13:24:44 D:00:26]

Figure B-41. Average delay per vehicle per red cycle on arterial corridor of Miami Part 9
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Intersection 3
Through Lane Left Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops  starts  |stops  staris  stops  starls Delay
B| 13:24:25 13:24:45 0:00:20/
] 13:24:26) 13:24:34 0:00-08]
73/74 13:25:39 13:26:21 1] 13:26:08 13:26:24 0:00:16
2] 13:26:10 13:26:25 0:00:15
3 13:26:12 13:26:24 0:00:12
4 13:26:21 13:26:25 0:00:04]
5| 13:26:21 13:26:27 0:00:06
74175 13:27:40 13:28:29 1] 13:27:50 13:28:31 0:00:41
2| 13:27:56 13:28:32 0:00:36/
3| 13:28:02 13:28:35 0:00:33
41 13:28:02 13:28:35 0:00:33
5 13:28:12| 13:28:36 0:00:24
6| 13:28:12 13:28:37 0:00:25
7 13:28:21| 13:28:41 0:00:20/
75/76 13:29:40 13:30:24 1 13:2947 13:30:15 0:00:28
2] 13:29:50 13:30:16 0:00:26
3| 13:29:53 13:30:17 0:00:24
4 13:29:56 13:30:19 0:00:23
5| 13:29:57 13:30:21 0:00:24
6] 13:30:00 13:30:22 0:00:22
7| 13:30:05 13:30:25 0:00:20
Bl 13:30:12 13:30:27 0:00:15
9 13:30:12 13:30:27 0:00:15
7677 13:31:56 13:32:48 1 133211 13:32:50 0:00:39)
2| 133212 13:32:51 0:00:39)
3| 13:32:29 13:32:52 0:00:23
4 13:32:33 13:32:54 0:00:21
5| 13:32:33 13:32:56 0:00:23
Bl 13:32:43 13:32:58 0:00:15
T7/78 13:34:17 13:35:17 1 13:34:32 13:35:20 0:00:48
2| 13:34:39 13:35:19 0:00:40
3| 13:34:39 13:35:20 0:00:41
4] 13:34:43 13351 0:00:38
5| 13:34:44 13:35:22 0:00:38
6| 13:34:48 13:35:23 0:00:35
7| 13:34:54 13:35:24 0:00:30
B| 13:34:55 13:35:25 0:00:30
9 13:35:06 13:35:27 0:00:21
78/79 13:36:26 13:37:19 1| 13:36:47 13:37: 1 0:00:34
2| 13:36:53 1337:12 0:00:29)

Figure B-42. Average delay per vehicle per red cycle on arterial corridor of Miami Part 10
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Intersection 3
Through Lane Left Lane
Red MNon-trucks Trucks MNon-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts  |stops starts | stops starts Delay
2| 13:36:53 13:37:.22 0:00:29
31 133711 13:37:24 0:00:13
41 133716 13:37:24 0:00:08
[79/80 13:38:25 13:39:19 1| 13:38:52 13:39:72 0:00:30
2| 13:38:50 13:39:72 0:00:32
3| 13:38:57 13:39:23 0:00:26
4] 13:39:02 13:39:25 0:00:23
B0/81 13:40:28 13:41:01 1| 13:40:48 13:41:04 0:00:16
2| 13:40:49 13:41:04 0:00:15
21/82 13:42:27 13:43:19 1| 13:42:39 13:43:21 0:00:42
2] 134239 13:43:21 0:00:42
3| 134240 13:43:22 0:00:42
4] 134249 13:43:24 0:00:35
5 13:42:49 13:43:22 0:00:33
B 13:42:53 13:43:24 0:00:31
7| 134256 13:43:24 0:00:28
B| 13:42:58 13:43:27 0:00:29
9] 13:43:03 13:43:29 0:00:26
10| 134307 13:43:31 0:00:24
11| 134308 13:43:33 0:00:25
12| 134310 13:43:36 0:00:26
13| 134311 13:43:38 0:00:27
E2/83 13:44:26 13:45:19 1 13:44:41 13:45:23 0:00:42]
2| 134443 13:45:24 0:00:41
3| 13:44:48 13:45:24 0:00:36
4] 13:44:57 13:45:25 0:00:28,
5| 13:44:59 13:45:28 0:00:29)
6| 13:45:01 13:45:29 0:00:28,
7| 134507 13:45:31 0:00:24]
8| 13:45:15 13:45:31 0:00:16
E3/e4 13:46:26 13:46:54 1| 13:46:39 13:46:57 0:00:18
2| 13:46:39 13:46:57 0:00:18
3| 134641 13:46:58 0:00:17
4| 13:46:42 13:47:01 0:00:19
5 13:46:44 13:47:03 0:00:19
6| 13:46:51 13:47:05 0:00:14
7| 134702 13:47:07 0:00:05
B| 134702 13:47:08 0:00:06
B4/85 13:48:25 13:49:18 1| 13:48:38 13:49:22 0:00:44]
I 21 134849 134922 00033

Figure B-43. Average delay per vehicle per red cycle on arterial corridor of Miami Part 11
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Intersection 3
Through Lane Left Lane
Red Mon-trucks Trucks Mon-trucks Trucks
Cycle Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
2] 13:48:49 13:49:22 0:00:33
3] 134851 13:49:23 0:00:32
4] 13:48:55 13:49:25 0:00:304
5| 13:48:58 13:49:28 0:00:304
6] 13:49:00 13:49:30 0:00:304
7| 134902 13:49:31 0:00:29)
8| 13:49:08 13:49:22 0:00:14
9] 13:49:10 13:49:33 0:00:23
B5/86 13:50:26 13:51:09 1] 13:50:35 135441 0:00:36
2] 135042 13:51:11 0:00:29
3 13:50:47 13:51:11 0:00:24
4] 13:50:53 13:51:13 0:00:20
5| 13:50:57 13:51:13 0:00:15
6]l 13:51:03 13:51:14 0:00:11
B6/87 13:52:27 13:53.03 1] 13:52:39 13:53:06 0:00:27]
2] 13:52:50 13:53:06 0:00:16
3] 135257 13:53:07 0:00:10
4] 13:52:57 13:53:.09 0:00:12
5| 13:53:01 13:53:09 0:00:08
B7/88 13:54:27 13:55:19 1] 13:54:44 13:55:23 0:00:39
2] 13:54:45 13:55:23 0:00:38
3 13:54:48 13:55:23 0:00:35
4] 13:54:56 13:55:23 0:00:27]
5] 13:54:59 13:55:24 0:00:25
6] 13:55:03 13:55:25 0:00:22
7| 135505 13:55:27 0:00:22
8] 13:55:09 13:55:27 0:00:18
8 13:55:13 13:55:29 0:00:1H
je8/89 13:56:27 13:57:13 1] 13:56:35 13:57:16 0:00:41
2] 13:56:54 13:57:17 0:00:23
3] 13:56:58 13:57:18 0:00:20
41 13:57:00 13:57:18 0:00:18
5| 13:57:06 13:57:19 0:00:13,
[Ba/30 13:58:26 13:59:21 1| 13:58:37 13:59:22 0:00:45
2] 135844 13:59:22 0:00:38
3] 13:58:50 13:59:22 0:00:32
4] 13:58:49 13:59:23 0:00:34
5| 13:59:00 13:59:23 0:00:23
6] 13:59:01 13:59:23 0:00:22
7] 13:59:03 13:59:22 0:00:19

Figure B-44. Average delay per vehicle per red cycle on arterial corridor of Miami Part 12
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Intersection 4

Through Lane

Red Man-trucks Trucks
Cycle |5tart Stop Vehicle No. stops starts stops starts Delay
81/82| 13.00:32 13:00:58 1 13:00:44 13:01:.02 0:00:18
2 13:00:58 13:01:03 0:00:05
B2/83] 13.02:02 13:02:37 1 13:02:17| 13:02:39 0:00:22
2 13:02:19 13:02:41 0:00:22
3 13:02:19 13:02:42 0:00:23
4 13:02:22 1 13:02:44 0:00:22
5 13:02:28 13:02:45 0:00:17
B 13:02:41 13:02:49 0:00:08
83/84| 13.03:33 13:04:05 1 13:03:43 13:04:08 0:00:25
2 13:0551 13:04:09 0:00:18
3 13:05:55 13:04:09 0:00:16
4 13:05:54 13:04:10 0:00:16
5 13:04:08 13:04:11 0:00:03
B4/85] 13.05:03 13:05:34 1 13:05:17| 13:05:36 0:00:19
2 13:05:17 13:05:40 0:00:23
3 13:05:22 13:05:40 0:00:18
4 13:05:26 13:05:41 0:00:15
5 13:05:29 13:05:42 0:00:13
B 13:05:32 13:05:44 0:00:12
7 13:05:32| 13:05:47 0:00:15
B| 13:05:36, 13:05:47 0:00:11
B5/86| 13:06:27 13:07:03 1 130703 130706 0:00:03
B6/87| 13:08:02 13:08:37 1 13:08:23| 13:08:39 0:00:16
2 13:08:23 13:08:39 0:00:16
3 13:08:27| 13:08:42 0:00:15
B7/88| 13:09:32 13:10:08 1 13:09:45 13:10:10 0:00:25
2 130948 13:10:10 0:00:22
3 13:09:50 13:10:11 0:00:21
4 13:09:55  13:10:12 0:00:17
5 13:09:59 13:10:13 0:00:14
B 13:10:05 13:10:16 0:00:11
7 13:10:05 13:10:16 0:00:11
BE/B9| 13:11:10 13:11:37 1 13:11:20) 13:11:40 0:00:20
2 13:11:31| 13:11:41 0:00:10
3 13:11:34| 13:11:41 0:00:07
4 13:11:41 13:11:43 0:00:02
o0/ol1] 13:14:02 13:14:29 1 13:14:09 13:14:30 0:00:21
2 13:14:10 13:14:31 0:00:21
3 13:14:12 13:14:32 0:00:20
4 13:14:16 13:14:35 0:00:19

Figure B-45. Average delay per vehicle per red cycle on arterial corridor of Miami Part 13
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Intersection 4

Through Lane
Red Mon-trucks Trucks
Cycle |Start Stop Vehicle No. stops starts stops starts Delay
5 13:14:20 13:14:36 0:00:16|
B| 13:14:23 13:14:38 0:00:15
7 13:14:28 13:14:41 0:00:13
B 13:14:32 13:14:45 0:00:13
g 13:14:32 13:14:46 0:00:14,
10 13:14:34 13:14:46 0:00:12]
11 13:14:36  13:14:47 0:00:11)
91,/92| 13:15:35 13:16:02 1 13:15:50, 13:16:03 0:00:13
2| 13:16:01 13:16:06 0:00:05
3 13:16:03 13:16:08 0:00:05
4 13:16:06' 13:16:09 0:0:0:03
92/93| 13:17:02 13:17:29 1] 13:17:09 13:17:31 0:00:22]
2] 13:17:11 - 13:17:34 0:00:23
3 13:17:14 13:17:34 0:00:20)
4 13:17:19 13:17:35 0:00:16|
5 13:17:35 13:17:38 0:00:03
a3/04| 13:1B:36 13:19:03 1 13:18:42  13:19:05 0:00:23
2| 13:18:49  13:19:05 0-00: 16
94/95| 13:20:02 13:20:33 1] 13:20:26 13:20037 0:00:11)
2] 13:20:2B 13:20:38 0:00:10)
3 13:20:34 13:20:40 00006
4 13:20:37 13:20042 0:00:05
5 13:20:37 13:20:44 0:00:07|
B| 13:20:39 13:20:45 00006
G5/96| 13:21:33 13:21:59 1 13:21:44 13:22:01 0:00:17|
95/97| 13:22:57 13:23:39 1] 13:23:19 13:23:41 0:00:22]
2] 13:23:26 13:23:42 0:00:16|
3 13:23:30 13:23:43 0:00:13
4 13:23:31 - 13:23:48 0:00:17|
5 13:23:33 13:23:50 0:00:17|
B| 13:23:35 13:23:51 0:00:16|
7 13:23:37 13:23:54 0:00:17|
B 13:23:39 13:23:54 0:00:15
g 13:23:40 13:23:54 0:00:14,
o7/098| 13:24:32 13:24:58 1 13:24:41  13:25:00 0-00:19
2| 13:24:52| 13:2502 0-00: 10
gg/o9g| 13:25:57 13:26:26 1] 13:25:00 13:25:03 0:00:03
2] 13:26:04 13:26:28B 00024
3 13:26:07 13:26:29 0:00:22]
4 13:26:08 13:26:31 0:00:23

Figure B-46. Average delay per vehicle per red cycle on arterial corridor of Miami Part 14
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Intersection 4

Through Lane
Red MNon-trucks Trucks
Cycle |5tart Stop Vehicle No. stops starts stops starts Delay
5 15:26:10 13:26:32 00022
&) 15:26:16 13:26:34 0:00:18]
7 15:26:19 13:26:36 0:00:17]
B 15:26:20 13:26:38 0:00:18)
99/100] 13:27:32 15:28:14 1 15:27:40 13:28:20 D:00-30
2 13:2755 13:28:20 D027
3 153:27:55 13:28:24 D:00:29
4 15:28:01 13:28:25 D:00:24
5 15:28104 13:28:27 00025
&) 15:28104 13:28:28 D:00:24
101/102] 13:30:22 13:30:49 1 15:30:43 13:30:51 00008,
102/103] 13:31:18 153:31:52 1 153:31:36 13:31:53 D:00:17
2 15:31:36 13:31:53 D:00:17
3 15:31:38 13:31:56 0:00:18
4 153:31:45 13:31:57 D:00:12
5 15:31:48 13:31:58 00010
&) 15:31:51 13:31:59 0:00:08
7 153:3152 13:32:01 00009
104/105] 13:34:18 13:34:45 1 13:34:37 13:34:46 D000
105/106] 13:37:18 15:37:45 1 153:37:37 13:37:46 00009
2 15:37:40 133749 00009
106/107] 13:38:48 13:39:20 1 15:3859 13:39:21 00022
2 13:3908 13:39:22 0:00:14
3 15:3908 13:39:24 00016
4 15:39:10 13:39:26 00016
5 13:3%9:16 13:39:30 0:00:14
107/108] 13:40:14 15:40:56 1 15:40:26 13:41:03 D:00:37
2 15:40:30 13:41:04 0:00:34
3 13:40:49 13:41:04 0:00:15
108/109] 13:41:49 13:42:24 1 154208 1342:26 0:00:18]
2 15:42:15 1342:27 00012
3 15:42:22 1542:30 00008
4 15:42:22 1542:39 0:00:17]
5 13:42:24 13:42:40 0:00:16)
6| 13:42:26 13:42:42 0:00:16
109/110] 13:43:19 13:43:45 1 13:43:37 13:45:48 0:00:11
110/111] 13:44:48 13:45:16 1 13:45:14 13:45:22 00008
111/112] 13:46:18 13:46:45 1 13:46:25 13:46:47 D:00:22
2 13:46:33 13:46:47 0:00:14
3 13:46:39 13:46:49 0:00:10

Figure B-47. Average delay per vehicle per red cycle on arterial corridor of Miami Part 15
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Intersection 4

Thrau_gh-Lane
Red Mon-trucks Trucks

Cycle |Start Stop Vehicle No. stops starts stops starts Delay

112/113] 13:47:49 15:48:16| 1 134759 13:48:19 0:00:20
2] 13:48:05 13:48:20 0:00:15
3 13:48:10 15:48:22 0:00:12
4 13:48:14 15:48:23 0:00:09
5 13:48:18 15:48:25 0:00:07
B 13:48:19 15:48:27 0:00:08
7| 13:48:19 154831 0:00:12
B 13:48:19 154831 0:00:12

113/114] 13:49:18 13:49:53 1 13:49:52| 13:49:59 D:00:07|
2] 13:49:56| 13:50:00 D:00:04
3 13:49:58| 13:50:01 0:00:03
4 13:49:58| 13:50:03 D:00:05

114/115] 13:50:48 15:51:15 1 135053 13:51:17 0:00:24
2] 135057 13:51:17 0:00:20
3 135058 13:51:20 0:00:22
4 13:51:00 13:51:23 0:00:23
5 13:51:02 13:51:27 0:00:25
B 135104 13:51:27 0:00:23

115/116] 13:52:20 13:52:47] 1 13:52:27| 13:52:49 D:00:22]
2| 13:52:30| 13:52:52 D:00:22]

116/117] 13:53:44 13:54:13 1 13:53:50 13:54:13 0:00:23
2] 13:53:52 13:54:15 0:00:23
3 13:54:12 13:54:18 0:00:06
4 13:54:13 13:54:21 0:00:08
5 13:54:13 13:54:22 0:00:09
B 13:54:15 13:54:24 0:00:09

117/118] 13:55:20 153:55:45 1 13:55:31] 13:55:48 D:00:17|
2] 13:55:33| 13:55:48 0:00:15
3 13:55:36| 13:55:51 0:00:15
4 13:55:38| 13:55:51 0:00:13

118/119] 13:56:58 13:57:25 1 13:57:12 13:57:26 0:00:14
2] 13:57:16 13:57:28 0:00:12
3 13:57:24 13:57:29 0:00:05

119/120] 13.58:14 13:58:43 1 13:58:23| 13:58:46 D:00:23
2] 13:58:29| 13:58:49 D:00:20|
3 13:58:40| 13:58:51 0:00:11
4 13:58:40| 13:58:54 D:00:14
5 13:58:42| 13:58:55 0:00:13
B 13:58:42| 13:59:00 D:00:18|
7| 13:58:45] 13:59:02 D:00:17|

Figure B-48. Average delay per vehicle per red cycle on arterial corridor of Miami Part 16
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Intersection 1

Cycle red Lane1 Lane 2 Auerage Total
Mumber] start end Mon-Truck Trucks  Guede-Length Mon-Trucks Trucks  Queue-Length Queus Length| Bueus length

BRI 130140]  1302:32
SE0E]  130340]  13:04:21
BED] 13:08:40] 130825
EOMEY]  13:0740]  13:08:32
EWEZ] 13:09:40]  13:10:25
E2E3] 13040 13:12:32
EME4] 131340 130408
EHES]  13:4540] 131623
EBIEE]  13AvaE) 13183
BEIET]  13:19:40]  13:20:25
ETIRE]  12:2140] 122224
ESIEI] 132339 13:24:32
B0l 132539 132621
TOIF  13:2739]  13:28:29
TIHFZ] 132339 13:30:23
TATI| 13306 13:32:48
THTH 133407 133507
THTE] 133626 133719
TOITE] 133826 13:39:19
TEITF] 1340:26) 13410
TRTE] 134226 134319
TETI] 134426 13:45:20
THE0] 134626 134754
001 13:48:25) 134919
el 13E0:26) 135109
2223 125226 126203
23] 1E:B42Y| 135520
a40580] 13:56:26) 13571
SOIBE] 135826 13:53:20

2
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Figure B-49. Queue length per lane per intersection on arterial corridor of Miami Part 1

Intersection 2
Cycle red Lane1
Flumber | stark end Flon-Trucl Trucks Clueue-Length
ElMEZ 130115 13:02:03
E2IE3 13:03:15 13:04:03
E3E4 13:05:15 1308032
E4/E5 13:07:15 120758
ES/EE 13:08:15 13:09:55
EE/ET 13:11:15 13:12:03
ETIES 13:13:15 13:14:03
ES/ER 13:15:15 13:16:03
EQiF0 131715 13:15:03
Ll | 13:19:15 13:20:032
I L= 13:21:15 13:22:02
Taiv: 13:23:14 13:24:02
TaIT4 13:25:14 13:26:02
T4I7E 13:27:15 13:27:538
TEITE 13:29:15 13:30:02
TEAFT 13:31:03 133328
TrAE 132242 133328
Taiva 13:24:37 13:35:07
Taren 133637 133728
aofs1] 133837 13:39:16
sz 13:40:37 13:41:28
2053 13:42:37 13:43:28
384 13:44:37 13:45:08
4425 13:46:37 134728
S5/2E 134837 13:49:22
SE6/3T 13:50:37 13:51:23
aTiESE 13:52:37 135327
S2/239 13:54:37 135528
9430 13:56:37 125728
=10TEe )| I bR =R 13:59:08

e WD 00 P O 0 D O L e L) T LTS 0D 00D P T LD
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Figure B-50. Queue length per lane per intersection on arterial corridor of Miami Part 2
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|ntersection 3
Cycle red Lane 1 Lahe 2 Average Tatal
Murnber | start end MNon-Truck Trucks  Quewe-Lengt)Mon-Truck Trucks  Cueue-Length Clueue length
E¥E2] 130140 13:02:32 5 1] 5 1 0 1 3 B
BAE3] 130340 130423 3 ] 3 ] 0 0 3 E
B¥E4] 13.05:40  13.06:24 3 0 g 1 0 1 5 10
BHES| 120740 13.08:32 4 2 B 1 0 1 4 7
BREE] 13:09:40  13:70:28 1 0 1 0 0 0 1 1
BRET] 131040 1312:32 5 1 f 0 0 0 3 5
BAEE] 131340 13:14:18 2 2 4 0 ] 0 2 4
BHET] 131540 137623 2 1 3 3 0 3 3 E
BHFO 131740 13183 3 0 3 0 0 0 2 3
VP 1319000 13:20:25 2 ] 2 1] 0 0 1 2
P2l 132140 132226 7 0 7 2 ] 2 5 g
TATI 132340 13243 ] 0 8 1 0 1 5 k|
THT 132539 13262 4 0 4 1 0 1 3 5
TRl 1327400 132829 ] 2 7 0 0 0 4 7
TRTE|l 132340 13:30:24 3 0 g 0 0 0 5 3
VRl 1331BE 133248 G 0 B 0 0 0 3 E
FATEl 134T 13350 8 ] 8 1 ] 1 5 g
TATI 1336268 133719 4 0 4 0 0 0 2 4
THIOp 133825 133979 4 0 4 1] 0 0 2 4
Al 14028 134100 2 0 2 0 0 0 1 2
182l 134227 134319 10 0 10 3 0 3 7 13
8293 134426 134579 ] ] g 0 0 0 4 g
8¥84] 134626 134654 ] 1 B 0 ] 0 3 5
a4Ee| 134825 134918 8 ] 8 1 ] 1 5 9
886 13:B0:268 135109 5 0 5 1 0 1 3 E
BEET| 135227 13:53.03 5 0 5 0 0 0 3 5
artae] 135427 135519 8 1 9 1 0 1 5 10
83a9] 135627 135713 5 0 5 0 0 0 3 5
3¥90]  13.58:268 13532 3 1 g ] 0 0 5 k|
Figure B-51. Queue length per lane per intersection on arterial corridor of Miami Part 3

Intersection 4

Cycle
Mumber

red
enid

=kark

Mon-Trucl Trucks

Lane1

Sueue-Length

aiaz
2083
324
24425
a2nizE
2E12T
avias
aeaa
2atan
an
afaz
azaz
9394
94495
95/96
9697
97398
22439
93d00
100401
1002
102H102
102104
104105
106M10&
10eM07
107 H0S
102109
10310
o
nhiz
1232
13114
4115
NSME

13:00:32
13:02:02
13:03:33
130502
13:08:27
13:02:02
13:09:32
13:11:10
12:12:27
12:14:02
12:15:25
124702
13:18:36
13:20:02
13:21:33
13:22:67
13:24:32
12:25:67
132732
13:29:02
132022
123112
132248
12:24:12
12:37:18
132842
12:40:14
12:41:449
12:43:19
13:44:48
13:46:13
13:47:49
13:49:13
13:50:48
13:52:20

13:00:58
13:02:37
13:04:05
13:05:24
130703
13:02:27)
13:10:03

13:11:37
13:12:65
13:14:29
13:16:02
131729
13:13:03
13:20:33
13:21:59)
13:2:3:39
13:24:58
12:26:2E
132814
13:29:22
13:20:48
13:21:62
132322
13:24:45
13:27:45
13:29:20
13:40:6E
13:42:24
13:43:45
13:45:16
13:46:45
13:45:16)
13:49:53

13:51:15
13:52:47)
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Figure B-52. Queue length per lane per intersection on arterial corridor of Miami Part 4
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Intersection 4
Cycle red Lane 1
Mlumber | Start end Pon-Trucl Trucks Clueue-Length
NEMT] 126344 12654103 5 1] 5
1Heg) 136520 13:55:45 4 1] 4
naMa) 136658 136726 3 1] 3
MaMz0] 1S4 135543 E 1] E

Figure B-53. Queue length per lane per intersection on arterial corridor of Miami Part 5

Intersection 1 I
Lane 2
Cycle No. QueueLer{Tﬂl Tn Tn-T4 Seconds Hsat(sec}ls ||
Queues less than 7 ||
Intersection 2
Lane 1
Cycle No.|Queueled] T4 Tn Tn-T4 Seconds Hsat(sec)|s

51 7] 0:00:14 0:00:20  0:00:00 b 2.00] 1300
15 8] 0:00:14 0:00:23  0:00:09 9 2.25 1600
24 6] 0:00:11 0:00:19  0:00:08 8 4.00] 900
30 6] 0:00:12 0:00:16  0:00:04 4 2.00| 1300
47 6] 0:00:14 0:00:22  0:00:08 8 4.00] 900
45 10] 0:00:15  (:00:28  0:00:13 13 2.17| 1662
57 6] 0:00:12 0:00:24  0:00:12 12 6.00| 600
59 6] 0:00:08 0:00:15  0:00:07 7 3.50] 1029
62 6] 0:00:11 0:00:18  0:00:07 7 3.50] 1029
67 7] 0:00:14 0:00:24 0:00:10 10 3.33 1080
70| 9] 0:00:12  0:00:23  0:00:11 11 2.20] 1636
71 9] 0:00:14 0:00:29  0:00:15 15 3.00) 1200
72 8] 0:00:13 0:00:25  u00:12 12 3.00) 1200
75 71 0012 0:00:19  0:00:07 7 2.33 1543
76| 6] 0:00:14 0:00:19  0:00:05 3 2.50] 1440
85 8] 0:00:11 0:00:22) 0:00:11 11 2.75 1309
89 8] 0:00:24 0:00:35 0:00:11 11 2,75 1309
90 9] 0:00:32 0:00:41  0:00:09 9 1.80)] 1300

Figure B-54. Saturation flow rate per lane per intersection on arterial corridor of Miami Part 1
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Intersection 3
Lane 1
ClueueLerIT4 N Tn-T4 Seconds Hsat(sec)|S
7 0:00:13 0:00:23  0:00:10] 10 3.33 1080
6 0:00:08 0:00:12 0:00:04 4 2.00) 1800
9 0:00:12  0:00:28  0:00:16 16 3.20) 1125
6 0:00:14 0:00:18  0:00:04 4 2.00) 1200
6 0:00:16  0:00:20  0:00:04 4 2.00) 1800
7 0:00:10 0:00:18 0:00:08 8 2.67 1350
8 0:00:11  0:00:22 0:00:11 11 2.75 1209
r 0:00:12 0:00:21 0:00:09 9 3.00| 1200
9 0:00:08 0:00:18 0:00:10| 10 2.00) 1800
6 0:00:11 0:00:16  0:00:05 5 2.50] 1440
8 0:00:11 0:00:21 0:00: 10| 10 2.50) 1440
10 0:00:10 0:00:25 0:00:15 15 2.50) 1440
8 0:00:14 0:00:22 0:00:08| 8 2.00) 1300
6 0:00:12 0:00:18  0:00:06 6 3.00) 1200
8 0:00:13 0:00:26 0:00:13 13 3.25 1108
9  0:00:15  :00:26  0:00:11 11 2.20) 1636
9  0:00:08 0:00:20 0:00:12] 12 2.40] 1500

Figure B-55. Saturation flow rate per lane per intersection on arterial corridor of Miami Part 2

Intersection 4
Lane 1
Cycle No. ClueueLerdel Tn Tn-T4 Seconds Hsat{sec)|S

9 6 0:00:13 0:00:18 0:00:05 5 2.50] 1440.00|
24 6 0:00:11 0:00:16 0:00:05 5 2.50] 1440.00|
27| 6 0:00:13 0:00:17  0:00:04 4 2.00] 1800.00|
43 6 0:00:11 0:00:18 0:00:07 7 3.50] 1028.57
56| 6 0:00:16 0:00:22 0:00:06 6 3.00] 1200.00|
69 9 0:00:17 0:00:31 0:00:14 14 2.80] 1285.71
70 9 0:00:12 0:00:21  (0:00:09 9 1.80] 2000.00|
76| 8 00:11  0:00:24 0:00:13 13 3.25] 1107.69
77 8 0:00:11 0:00:21 0:00:10 10 2.50] 1440.00|
80 7 0:00:14 0:00:22 0:00:08) 8 2.67] 1350.00|
85 7 0:00:13 0:00:21 0:00:08| 8 2.67] 1350.00|
28| 7 00:10 0:00:20 0:00:10 10 3.33] 1080.00|
91 7 0:00:12 0:00:19 0:00:07 7 2.33] 1542.86
97 8 0:00:11 0:00:25 0:00:14 14 3.50] 1028.57
99 8 0:00:12 0:00:23 0:00:11 11 2.75] 1309.09
100 6  000:17  0:00:23 0:00:06 7] 3.001 1200.00|
103 7 m00:12 0:00:20  0:00:028 ] 2.67| 1350.00|
115 6 0:00:13 0:00:20 0:00:07 7 3.50] 1028.57
120 6 0:00:17 0:00:24  0:00:07 7 3.50| 1028.57

Figure B-56. Saturation flow rate per lane per intersection on arterial corridor of Miami Part 3

145



Miami

Eyele Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
1 0.14 0.87 0.92 0.92 0.86 0.13 0.08 0.08
2 0.63 1.00 0.78 0.69 0.38 - 0.22 0.31
3 0.17 0.86 1.00 0.92 0.83 0.14 5 0.08
4 0.75 0.70 0.77 0.92 0.25 0.30 0.23 0.08
5 0.63 0.67 0.87 0.86 0.38 0.33 0.13 0.14
6 0.80 0.90 0.71 0.90 0.20 0.10 0.29 0.10
7 0.50 0.82 0.71 0.56 0.50 0.18 0.29 0.44
8 0.63 0.50 0.76 0.60 0.38 0.50 0.24 0.40
9 0.83 0.85 0.85 0.77 0.17 0.15 0.15 0.23
10 0.29 0.90 0.62 0.71 0.71 0.10 0.38 0.29

14 0.14 0.60 0.83 1.00 0.86 0.40 0.17 &
12 0.40 0.75 0.70 0.89 0.60 0.25 0.30 0.11
13 0.25 0.71 0.63 0.75 0.75 0.29 0.37 0.25
14 0.50 0.58 0.79 0.79 0.50 0.42 0.21 0.21
15 0.50 0.73 0.78 0.67 0.50 0.27 0.22 D:33
16 0.75 0.88 0.71 0.80 0.25 0.12 0.29 0.20
17 0.43 0.64 0.90 0.92 0.57 0.36 0.10 0.08
18 0.38 0.77 0.57 0.80 0.63 0.23 0.43 0.20
19 0.80 0.75 0.76 0.64 0.20 0.25 0.24 0.36
20 0.38 0.89 0.75 0.67 0.63 0.11 0.25 0:33
21 0.29 0.69 0.75 0.62 0.71 0.31 0.25 0.38
22 0.57 0.80 0.90 0.69 0.43 0.20 0.10 0.31
23 0.44 0.33 0.89 0.54 0.56 0.67 0.11 0.46
24 0.29 0.75 0.85 0.88 0.71 0.25 0.15 0.13
25 0.75 0.64 0.54 0.85 0.25 0.36 0.46 0.15
26 1.00 0.57 0.46 0.57 2 0.43 0.54 0.43
Figure B-57. Stop rate per red-to-red cycle per intersection on arterial corridor of

Miami
e Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
27 0.67 0.64 0.80 0.64 0.33 0.36 0.20 0.36
28 1.00 0.94 0.85 0.80 - 0.06 0.15 0.20
290 0.75 0.36 0.50 0.80 0.25 0.64 0.50 0.20
30 0.79 0.80 0.70 0.71 0.21 0.20 0.30 0.29
31 0.75 0.86 0.75 0.72 0.25 0.14 0.25 0.28

32 0.78 0.89 0.67 1.00 0.22 0.11 0.33 5
33 0.76 0.82 0.75 0.38 0.24 0.18 0.25 0.63
34 1.00 0.58 0.79 0.92 - 0.42 0.21 0.08
35 0.89 0.67 0.55 0.71 0.11 0.33 0.45 0.29
36 0.95 0.73 0.82 0.92 0.05 0.27 0.18 0.08
37 0.60 0.92 0.71 0.89 0.40 0.08 0.29 0.11
38 0.94 0.83 0.79 0.89 0.06 0.17 0.21 011
39 0.86 0.76 0.71 0.86 0.14 0.24 0.29 0.14
40 1.00 0.79 0.74 0.88 - 0.21 0.26 0.12
41 0.84 0.79 0.90 0.67 0.16 0.21 0.10 0.33
42 0.90 0.88 0.69 0.33 0.10 0.12 0.31 0.67
43 0.62 0.56 0.69 0.70 0.38 0.44 0.31 0.30
44 0.89 0.88 0.73 0.82 0.11 0.13 0.27 0.18
45 0.87 0.79 0.53 0.75 0.13 0.21 0.47 0.25
46 0.88 0.60 0.68 0.80 0.12 0.40 0.32 0.20

47 0.44 0.75 0.83 1.00 0.56 0.25 0.17 -
48 0.89 0.38 0.65 0.78 0.11 0.63 0.35 0.22
49 0.76 0.64 0.63 0.90 0.24 0.36 0.38 0.10
50 0.75 0.57 0.71 0.58 0.25 0.43 0.29 0.42
51 0.71 0.83 0.33 0.87 0.29 0.17 0.67 0.13

Miami Part 1

Figure B-58. Stop rate per red-to-red cycle per intersection on arterial corridor of Miami Part 2
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Miami
Eycle Prop. of arriving on green Stop rate

Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
52 0.95 0.75 0.94 0.43 0.05 0.25 0.06 0.57
53 0.83 0.80 0.67 0.89 0.17 0.20 0.33 0.11
54 0.36 0.40 0.46 0.50 0.64 0.60 0.54 0.50
55 0.94 0.69 0.79 0.63 0.06 0.31 0.21 0.38
56 0.96 0.60 0.82 0.77 0.04 0.40 0.18 0.23
57 0.79 0.29 0.50 0.88 0.21 0.71 0.50 0.13
58 0.74 0.54 0.67 0.55 0.26 0.46 0.33 0.45
59 0.89 0.78 0.90 0.73 0.11 0.22 0.10 0.27
60 0.71 1.00 0.53 0.70 0.29 — 0.47 0.30
61 0.83 0.63 0.71 0.80 0.17 0.38 0.29 0.20
62 0.93 1.00 0.68 0.78 0.07 - 0.32 0.22
63 0.95 0.64 0.47 0.92 0.05 0.36 0.53 0.08
64 0.93 0.73 0.63 0.88 0.07 0.27 0.37 0.13
65 0.80 0.92 0.83 1.00 0.20 0.08 0.17 -
66 0.74 0.68 0.63 0.73 0.26 0.32 0.38 0.27
67 0.80 0.83 0.75 0.50 0.20 0.17 0.25 0.50
68 1.00 0.75 0.67 0.40 - 0.25 0.33 0.60
69 1.00 0.50 0.84 0.47 - 0.50 0.16 0.53
70 1.00 0.40 0.87 0.67 - 0.60 0.13 0.33
1 0.83 0.68 0.55 0.71 0.17 0.32 0.45 0.29
F2 0.83 0.83 0.53 0.67 0.17 0.17 0.47 0.33
73 0.94 0.71 0.55 1.00 0.06 0.29 0.45 -
74 0.88 0.65 0.68 0.86 0.12 0.35 0.32 0.14
75 0.69 0.63 0.59 0.38 0.31 0.38 0.41 0.62
76 0.96 0.80 0.60 0.56 0.04 0.20 0.40 0.44

Figure B-59. Stop rate per red-to-red cycle per intersection on arterial corridor of Miami Part 3

Miami
Cycle Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 _ Int.4
77 1.00 0.88 0.25 0.75 = 0.13 0.75 0.25
78 0.88 0.92 0.75 0.67 0.12 0.08 0.25 0.33
79 0.95 0.70 0.78 0.53 0.05 0.30 0.22 0.47
80 0.88 0.67 0.85 1.00 0.12 0.33 0.15 -
81 0.70 0.83 0.41 0.67 0.30 0.17 0.59 0.33
82 0.90 0.64 0.50 0.50 0.10 0.36 0.50 0.50
83 0.87 0.93 0.65 0.75 0.13 0.07 0.35 0.25
84 0.60 0.55 0.36 0.40 0.45 0.64
85 0.92 0.67 0.93 0.08 0.33 0.07
86 0.44 0.50 0.73 0.56 0.50 0.27
87 0.85 0.53 0.63 0.15 0.47 0.37
88 0.47 0.67 0.63 0.53 0.33 0.38
89 0.53 0.64 1.00 0.47 0.36 =
a0 0.90 0.71 0.10 0.29
91 0.60 0.40
92 0.78 0.22
93 0.78 0.22
94 0.64 0.36
95 0.75 0.25
96 0.50 0.50
L 0.85 0.15
98 0.33 0.67
99 0.45 0.55
100 1.00 =
101 0.75 0.25

Figure B-60. Stop rate per red-to-red cycle per intersection on arterial corridor of Miami Part 4
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Miami
Cyele Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
102 0.53 0.47
103 1.00 —
104 0.92 0.08
105 0.86 0.14
106 0.58 0.42
107 0.63 0.38
108 0.38 0.63
109 0.92 0.08
110 0.90 0.10
111 0.55 0.45
112 0.69 0.31
113 0.93 0.07
114 0.65 0.35
115 0.78 0.22
116 0.58 0.42
117 0.81 0.19
118 0.57 0.43
119 0.54 0.46
Average 0.74 0.72 0.70 0.73 0.26 0.28 0.30 0.27
g/C 2.77 2.58 2.28 2.68

Figure B-61. Stop rate per red-to-red cycle per intersection on arterial corridor of Miami Part 5

Intersection 2-1| Intersection 3-2 | Intersection 4-3
0:01:31 0:00:51 0:00:26
0:01:31 0:00:29 0:00:05
0:01:42 0:00:20 0:01:11
0:01:33 0:00:21 0:00:39
0:01:24 0:00:534 0:00:05
0:01:38 0:00:32 0:01:.09
0:01:31 0:00:29 0:00:23
0:01:45 0:00:15 0:00:11
020140 0:00:20 0:01:06
0:01:52 0:00:28 0:00:532
0:01:37 0:00:22 0:00:08
0:01:58 0:00:24 0:01:13
0:01:30 0:00:29 0:00:27
0:01:58 0:00:19 0:00:05
0:01:54 0:00:30 0:01:03
0:02:05 0:00:21 0:00:25
0:00:40 0:00:20 0:00:534
0:02:11 0:01:49 0:02:28
0:01:57 0:02:12 0:02.01
0:02:09 0:01:51 0:01:37
0:02:27 0:01:45 0:01:23
0:01:50 0:01:51 0:00:26
0:02:08 0:01:51 0:01:26
0:02:29 0:01:45 0:01:22
0:02:04 0:01:50 0:00:35
0:02:18 0:01:46 0:00:06
0:02:25 020140 0:01:10
0:02:08 0:01:52 0:00:26
0:01:57 0:01:45 0:00:12

Figure B-62. Signal offset between intersections on arterial corridor of Miami
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Arterial Corridor |
Plon-truck s Trucks distance[milez time[min] =speed [miles{hr

wehicle nof start(int 11 endfint 4] | start end
1 124647 124802 0.565 126 2640
2| 124850 12:4808 0.55 1.30 26.38
3 124654 1245309 0.55 126 26.40
4 124655 124800 0.55 1.08 3045
5 12:46:59 P 12:48:20 P 0.55 135 2444
Bl 124706 1248324 0.565 132 26.08
¥l 124708 12:48:28 0.55 133 2475
B 1247100 124829 0.55 132 26.08
=l 124716 M 12:48:35 P 0.55 132 26.08
o] 1zZ47e7 124339 0.55 120 27.50
N 124729 124840 0.565 11% 2784
12 12:47:31 P 12:48:43 P 0.55 120 2750
3] 124743 124344 0.55 110 3000
14 12:46:49 M 12:45:13 P 0.55 140 2367
15] 124656 124817 0.55 135 2444
1] 124653 124817 0.565 120 2638
7] 124704 12:48:23 0.55 132 26.08
12] 124708 124327 0.55 136 24.44
18] 1z4708 124330 0.55 145 22.TE
20 124713 124835 0.55 137 24.15
21 124719 124840 0.565 136 24.44
221 124720 124842 0.55 137 2415
23 124724 124845 0.55 136 24.44
24 12:47:26 PM 12:48:47 P 0.55 1.35 24.44
28 12:47:34 P 12:48:52 P 0.55 1.30 2638
26 12:61:18 FhA 12:52:51 P 0.565 165 21.29
27 126126  12:52:65 0.55 160 22.00
28 126128 126256 0.55 147 2260
24 126130 125301 0.55 152 2176
30 126132 12530 0.55 148 2226
H 12:51:37 PM 12:53:14 P 0.565 162 20.41
32 126142 12:53:18 0.55 160 2082
33 126145 P 12:63:23 P 0.55 163 20.20
34 12:51:54 PM 12:53:36 P 0.55 170 13.41
35 126159 12:53:4 0.55 170 19.41
6] 125202 125343 0.565 168 19.60
I 125204 125347 0.55 172 19.22
38 126127 12:62:55 0.55 147 2260
34 125133 PM 12:53:06 P 0.55 165 2129
40 12:51:41 125309 0.55 147 2250
41 126144 125217 0.565 168 21.29
42 126148 12:53:19 0.55 1652 2176
431 125200 125322 0.55 137 24.15

Figure B-63. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 1
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Arterial Corridor
Mon-trucks Trucks distance[miles time(min] speed [milesfhr
Vehicle nof start(int 1) end(int 4) | start end

44] 12.52.07 125326 0.55 132 25.08
45| 12:66:04  12:57:19] 055 125 26.40
46] 1256.07 12.57.20, 0.55 122 2712
47] 125610 12:57.22 0.55 120 27.
48] 12:56:20 12:57.33 0.55 122 27.12
49] 12:56:26  12.57.37) 055 120 27.50
501 12:56:28 12.57:43 055 1.25 26.40
51 12:56:30 12.57.48 055 127 26.05
52| 12:56:36 12.57.54 055 130 25.38
63 12:66:33 126757 055 130 26.38
54 1256:42PM 125753 PN 0.55 128 25.71
65| 12.56:47 12:58.03 0.55 127 26.05
B56] 12:66:17 12:57:33 0.55 127 26.05
57 1256:25 1257:39 0.55 123 26.76
58] 12:56:26 125741 . 0.55 125 26.40
59] 1256:28 125741 0.55 122 27.
B0] 12:56:30 12.57:43 0.55 122 27.12
61 12:56:37 PM 125748 055 118 2789
62 100:36 PM 10213 PM| 0.55 162 2041
63| 130043  13:.02:19] 0.55 160 2083
G4| 100:47 PM 102:22 PM 0.55 158 20.84
65 100:57 PM 102:30 0.55 155 21.29
B8] 130108 13:.02:37) 0.55 148 22.25
67 13:01:13  13:02:40 055 145 22.76
GSI 130115 13:.02:43] 055 147 2250
69 13:0116  13:.02:44 0.55 147 2250
700 12:.00:41 13:02:11 0.55 150 22.00
M 120048 13.0213 0.55 142 2329
72 13:.00:50 13:02:1?' 0.55 145 2276
73] 130052  13:.02:19 0.55 145 22.76
74 1:00:54 PM 102:21PM| 055 145 2276
75 101L01PM 102:23 PMY 0.55 147 2250
76 13:01.05 13:02:33' 0.55 147 22.50
77 13061 13:02:35 055 140 2357
78 13:01:14  13:02:37| 055 138 2386
79 10116 PM 102:39 PMY 055 138 23
801 13:05:28  13:06:47) 0.55 132 25.08
81| 13063 13:08:43I 0.55 128 25.1
82] 13:.05:33  12.06:49 0.55 127 26.05
83] 13:.05:368  13:06:52] 055 127 26.05
24 12:.05:38  13:.07.00, 055 137 24.15
85| 13.05:43 13.07.04) 0.55 135 24 44
86] 13:05:47  13:07:06) 0.55 132 25.08

Figure B-64. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 2
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Anterial Cortidor
MNon-trucks Trucks distance(miles time(min) speed [milesthr
Vehicle no start(int 1] end(int 4) | start end

87 130549 13.07.08 055 128 25.1
88| 130552 13.07.03] 055 118 2789
89 1:05:56 PM 1:07:08 PM 055 1.20 2750
0] 13:05:29  13:06:45 055 127 26.05
91 13:05:38  13.06:54 055 127 26.05
92| 130540  13.0657 055 128 2571
93] 130542  13.07.00 055 1.30 2538
94 1:05:47 PM 1:07:12 PM 0.55 142 2329
95| 130551  13:07:16 055 142 2329
36 1:06:07 PM 10713 PM 055 1.20 2750
a7 13061 13.07:22 055 118 2789
38 1:10:08 PM 1:11:28 P 055 1.33 2475
3] 131007 131135 055 1.30 2538
100 1310:22 131140 055 1.30 2538
101 131027 131143 055 127 26.05
102 131033 13:1154 055 1.25 26.40
03] 131041 131155 055 123 26.76
104] 131046 131158 055 1.20 2750
105 131048 131200 055 122 2712
106] 131051 13:12:08 055 128 251
107 1:10:54 PM 11212 PM 0.55 130 2538
108 1:10:16 PM 1:11:28 PM 055 1.20 2750
108  13:10:21 131133 055 1.20 27.50
10| 1:10:26 PM 111:37 PM 055 118 2789
il 13:10:35 131148 055 122 2712
2] 131042 131150 055 113 23912
N3 131452 13:16:09 055 128 251
14 131454 13:16:20 055 143 23.02
15| 11453 PM 116:23 PM 055 140 2357
116 1:15:05 PM 116:32 PM 055 145 2276
17| 1:15:10 PM 116:37 PM 055 145 22.76
18 1:15:17 PM 1:16:47 PM 055 150 22.00
13|  13:15:27 13:16:50| 055 1.38 2386
120 13:15:29  13:16:53 055 140 2357
121 1:15:40 PM 1:17:05 PM 055 142 2329
122 131450  13:16:07 055 128 2571
123] 131453 13:16:17 055 140 2357
124] 13:14.55 !3:!3:18' 055 138 2386
125) 131458  13:16:21 055 138 2386
126] 13:15:.08  13:16:30 055 1.40 2357
127 1:15:08 PM 118:32 PM 055 1.40 2357
128 1:15:12 PM 1:16:35 PM 055 1.38 2386
128 131519 13:16:45) 055 143 23.02

Figure B-65. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 3
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Aterial Corridor
MNon-trucks Trucks distance(miles time{min) speed [milesthr
Vehicle nof start(int 1) end(int 4) | start end

130 131524 13:.16:48 0.55 140 23.57]
131  13:15:28 13:16:51| 055 138 2386}
132] 1315229 13:16:53 0.55 140 2357
133 1:15:37 PM 1:16:59 PM 055 137 24,15
134 11548 PM 117.05 PM 0.55 128 257
135]  13:19:26  13:20:39 058 123 26.76)
136] 13:19:29 13:20:41| 0.55 120 27.50
137]  13:19:32 13:20:48 055 123 26.76]
138 119:38 PM 1:20:55 PM 0.55 128 257
139] 131942  13:21.02 055 133 24.75
40l 131945 132105 0.55 133 24.75
141 131948 13:21.08] 055 133 24.75]
142 13:19:51 13:2112 0.55 1.35 24.44
143] 131953 13:21:14/ 055 1.35 24.44
144]  13:19:55 13:21:19) 0.55 140 2357
145]  13:20.04  13:21:22 055 130 25.38
el 131927 13:20:38 0.55 118 27.89]
147]  13:19:30  13:20:59 055 148 22.25
148 113:32 PM 1:20:42 PM 0.55 117 28.29
1493] 131944 13:20.57) 055 122 27.12
150 11949 PM 1:20:59 PM 0.55 117 28.29]
151 131953  13:21.03 055 117 28.29
152] 131965  13:21.08 0.55 118 27.89
153] 13:20.07 13:21.18 055 118 27.89
154] 13:24.09  13.25:28 0.55 132 25.06]
155] 13:24:12  13:25:30 055 1.30 25.38
156] 13:24:14  13:25:33 0.55 132 25.08
157 13:24:17  13.25:35 055 1.30 25.38]
158] 13:24:20 13:25:39 0.55 132 25.06]
159 13:24:24  13:25:43 055 132 25.08)
160] 13:24:26  13:25:45 055 132 25.08)
161 1:24:27 PM 1:25:43 PM 055 135 24.44]
162 13:24.36 13.25:56 0.55 133 24.75]
163 1:24:42 PM 1:26:01 PMY 055 132 25.08)
184 13:24:12  13:25:29 0.55 128 25.71
165] 13:24:16 13:25:33' 055 128 267
166] 13:2419  13.25:35 0.55 127 26.05]
1B67] 13:24:21  13:25:37 058 127 26.05
168] 13:24:23  13:25:40 0.55 128 25.71
169 1:24:27 FM 1:25:42 PM 055 1.26 26.40
170 13:24:21  13.25:45 0.55 123 26.76]
17| 13:24:32  13:25:46 055 123 26.76)
172] 13:24:34  13:2548 0.55 123 26.76)

Figure B-66. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 4
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Atterial Corthior
Mon-trucks Trucks distance|rmiled time(min] speed [milesihe
Wahacle rcl startfing 1 dfint 4] | start e .

1T 132437  12:256 056 123 6. TH

174 1R2441 12255 088 122 2T
1T 12442 1D2556 055 123 2676
118 132848 122950 1L L1 20.29
1 L2258 PM 13008 P 055 L7 28.29
178 12902 PM 120:11 P 0S5 115 28,70
173 132308 1330018 055 120 2150
180] 132908 122026 055 127 2605
1% e 2027 055 127 26,08

18 12604 PM 1120:33 P 111 132 2508

183 132925 122046 055 138 244
24 112833 PM 1:30:4 7 P 055 123 2676
18 L2848 PM 12256 PM 055 L2 2955
186 22858 13:30:04 05 (8] 2870
18 1266 133002 055 110 30,00
188 122903 133040 056 112 2058
183 122990 13004 0585 107 20,94
1540 h2sn 13:30.16 055 o7 J0.94
L) 1294 12304 055 108 048
14 122506 13:30:2 n5s 108 0 A6
193] 1220 1302 055 108 3045
4] 13332T 1242 055 120 2780
195 133336 1044 055 118 783
1981 123338 D044 055 L@ 2783
13 13242 122454 055 120 27.50
19 2334 12048 L1 123 26,78
12 123347 350 055 122 2712
2000 133348 13350 1133 123 26,78
20 13336 133650 056 123 2676

2021 13366 122508 L1 122 FIA
203 B0t 1A% 08s AT 829
204  122%08  12:2% 055 L7 28.29
208 L340 P 1a%20 PMY 055 413 28,70
206] 122227 1243 055 118 2784
20 12333 13344 055 117 28.29
208] 12333 13044 055 116 8,70

209 133339 1S 055 122 g

290 122042 1245 055 113 9.1
2 133244 1N 08% 112 2950
2] 1232348 148 058 108 J0.46
213 L3381 P 1488 05s L2 288
2H 13354 PM 150 055 112 2955
113406 P 13514 055 115 28,70

Figure B-67. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 5
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___Arterial Corridor
Non-trucks Trucks distance(miles time(min) speed [milesthr
Vehicle noj start{int 1] end(int 4] | start end

216 13411PM 13518 PM 0.55 112 29.55)
217 1:34:15 PM 1:35:21P 0.55 110 30,00
218 13:3812 13:39:35 0.55 138 23.86
219]  13:3815  13:39:27 0.55 120 27.50
2200 13:3817  13:39.29] 055 120 27.50]
221 1:38:23PM 1:33:39 P 0.55 127 26.05
222 1:38:28 PM 1:39:44 PM 0.55 127 26.05
223] 13:38:33  13:40.03] 055 150 22.00
224 1:38:36 PM 1:40:06 PM 055 150 22.00]
225] 13:38:39  13:40:10 0.55 152 2176
226 1:38:40 PM 140:1PM 0.55 152 2176
227] 13:3846  12:40:6] 0.55 150 22,00
228 1:38:52 PM 1:40:18 PM 055 143 23.02]
229 1:38:58 PM 140:21P 0.55 138 23.86
230] 13:38:09  13:3917 0.55 113 29.12
23 13:38:1 13:39;19' 0.55 113 29.12
232 133814 13.29:.44 055 150 22.00]
233 1:38:21PM 1:38:32 PM| 0.55 118 27.89
234] 13:38:26 13:39:41 0.55 126 26.40
235] 13:38:38 13:39:56' 0.55 130 25.38
236] 133833 13:39.58 055 132 25.06]
237] 13:3844  13:40.02 0.55 130 25.38
238] 13:3852 134012 0.55 133 24.75
239] 13:3857  13:40:19 0.55 137 2415
240 1:33:01PM 140:21PM| 055 133 24.75]
241 13:42:44  13:43:56 055 120 2750
242] 134250  13:44.02 0.55 120 27.50
243] 134253 134404 055 118 27.89
244] 134256  12:44.07 055 118 27.89
245] 134258  12:44.09 0.55 118 27.89
246]  13:43.00 13:44:11 0.55 118 27.89
247] 13:43.02  13:44:13 0.55 118 27.89
248 1:43:.05 PM 1.44.27 s:-:l 055 137 24,15
249 1:43:10 PM 144:31 055 135 2444
2501 13:4245  13:43:56 0.55 118 27.89
251 134248  13:44:02 0.55 123 26.76
252] 134250  13:44.04 055 123 26.76]
253] 134253  13:44.09 055 127 26.05]
254 142:56 PM L4411 PM| 0.55 126 26.40
255] 134253  13:44:15 0.55 127 26.05
256]  13:43:01  13:44:17 0.55 127 26.05
257 14303 PM 144:18 055 126 26.40]
258] 134309 12:44.24 PMI 0.55 1.25 26.40]

Figure B-68. Average speed per vehicle on arterial corridor of Gainesville-Starke Part 6
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Intersection 1
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
1/2| 12:52:28 12:54:48 1 12:53:11 12:53:27 0:00:16
2 12:53:14 12:53:29 0:00:15
3 12:53:18 12:53:30 0:00:12
4 12:53:20 12:53:28 0:00:08
5 12:53:22° 12:53:33 0:00:11
6 12:53:23 12:53:30 0:00:07
7 12:53:25 12.53:33 0:00:08
8 12:53:29 12:53:36 0:00:07
9 12:53:29 12:53:34 0:00:05
2/3 12:56:08 | 12:58:28 1 12:57:14 12:58:28 0:01:14
2 12:57:18 12:58:28 0:01:10
3 12:57:18  12:58:27 0:01:09
4 12:57:30 12:58:30 0:01:00
5 12:57:37 | 12:58:29 0:00:52
6 12:57:44 12:58:32 0:00:48
7 12:57:47 12:58:34 0:00:47
8 12:57:47 12:58:36 0:00:49
9 12:57:55 12:58:39 0:00:44
10 12:58:00 12:58:41 0:00:41
il 12:58:05 12:58:31 0:00:26
12 12:58:08 12:58:42 0:00:34
13 12:58:08 12:58:33 0:00:25
14 12:58:14 12:58:35 0:00:21
15 12:58:28 12:58:37 0:00:09
3/4 13:01:48 13:04:08 1 13:01:50 13:03:06 0:01:16

Figure B-69. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 1

Intersection 1
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
2 13:02:02 13:03:08 0:01:06
3 13:02:32 13:03:10 0:00:38
4 13:02:44 13:03:12 0:00:28
5: 13:02:46 13:03:15 0:00:29
6 13:02:48 13:03:16 0:00:28
7 13:03:02 13:03:17 0:00:15

4/5 13:11:08 13:13:28 1 13:11:13 13:12:17 0:01:04
2 13:11:48 13:12:17 0:00:29
3 13:11:55 13:12:20 0:00:25
4 13:11:55; |. 131221 0:00:26
5; 13:11:56 13:12:23 0:00:27
3] 13:11:58 | 13:12:25 0:00:27
7 13:11:59 13:12:22 0:00:23
8 13:12:01 13:12:27 0:00:26
9 13:12:06 13:12:23 0:00:17,
10 13:12:07 13:12:28 0:00:21
14 13:12:13 13:12:26 0:00:13
12 13:12:15 13:12:28 0:00:13

5/6 13:22:48 13:25:08 1 13:22:59 13:24:05 0:01:06
2 13:23:05 13:24:06 0:01:01
3 13:23:05 13:24:05 0:01:00
4 13:23:06 13:24:07 0:01:01
g 13:23:13 13:24:08 0:00:55
6 13:23:18 13:24:09 0:00:51
7 13:23:40 13:24:10 0:00:30

Figure B-70. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 2
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Intersection 1
Quter Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
8 13:23:43 13:24:10 0:00:27
L 13:23:44 13:24:11 0:00:27
10 13:23:50 13:24:13 0:00:23
11 13:23:52 13:24:15 0:00:23
12 13:23:54 13:24:12 0:00:18
13 13:23:55 13:24:13 0:00:18
14 13:24:03 13:24:16 0:00:13
15 13:24:03 13:24:14 0:00:11

6/7 13:27:28 13:29:48 1 13:27:45 13:28:47 0:01:02
2 13:28:15 13:28:47 0:00:32
3 13:28:16  13:28:51 0:00:35
4 13:28:17 13:28:52 0:00:35
5 13:28:20 13:28:54 0:00:34
6 13:28:20 13:28:57 0:00:37
7 13:28:22 13:28:58 0:00:36
8 13:28:23 13:28:48 0:00:25
9 13:28:26 13:28:59 0:00:33
10 13:28:33 13:28:54 0:00:21
11 13:28:35 13:29:01 0:00:26
12 13:28:35 13:28:56 0:00:21
13 13:28:39 13:28:58 0:00:19
14 13:28:43 13:28:59 0:00:16
15 13:28:47 13:29:00 0:00:13

7/8 13:32:08 13:34:28 1 13:32:18 13:33:27 0:01:09
2 13:32:22 13:33:26 0:01:04

Figure B-71. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 3

Intersection 1
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
3 13:32:25 13:33:28 0:01:03)
4 13:32:27 13:33:29 0:01:02
5 13:32:37 13:33:28 0:00:51)
6 13:33:00 13:33:31 0:00:31)
7 13:33:04 13:33:33 0:00:29)
8 13:33:07 13:33:30 0:00:23)
9 13:33:08 13:33:32 0:00:24
10 13:33:10 13:33:35 0:00:25]
11 13:33:25 13:33:35 0:00:10
12 13:33:26 13:33:36 0:00:10)
13 13:33:27 13:33:37 0:00:10)
8/9 13:34:28 13:36:48 1 13:34:38 13:35:46 0:01:08
2 13:34:51 13:35:48 0:00:57]
3 13:35:28 13:35:51 0:00:23)
4 13:35:31 13:35:53 0:00:22]
5 13:35:35: |13:35:55 0:00:20]
6 13:35:38 13:35:56 0:00:18
7 13:35:42 13:35:58 0:00:18)
g 13:35:43 13:35:59 0:00:18)
9/10 13:39:08 13:41:29 ak 13:39:12 13:40:27 0:01:15]
2 13:39:20 13:40:27 0:01:07
3 13:39:32 13:40:29 0:00:57
4 13:39:48 13:40:33 0:00:45)
5 13:39:55 13:40:35 0:00:40
6 13:39:55 13:40:28 0:00:33]

Figure B-72. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 4
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Intersection 1
Quter Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Vehicle No. [stops starts stops starts stops starts stops starts Delay
¥ 13:39:56 13:40:30 0:00:34]
8 13:39:58 13:40:36 0:00:38
3 13:40:00 13:40:31 0:00:31
10 13:40:02 13:40:37 0:00:35]
11 13:40:02 13:40:33 0:00:31
12 13:40:03 13:40:38 0:00:35]
13 13:40:03 13:40:35 0:00:32]
14 13:40:03 13:40:36 0:00:33
15 13:40:04 13:40:37 0:00:33
16 13:40:05 13:40:38 0:00:33
17 13:40:06 13:40:39 0:00:33
18 13:40:12 13:40:39 0:00:27
10/11 13:13:28 13:15:49 1 13:13:35 13:14:47 0:01:12 0:01:12]
2 13:13:37 13:14:48 0:01:11 0:01:11]
3 13:14:28 13:14:49 0:00:21 0:00:21]
4 13:14:37 13:14:52 0:00:15 0:00:15|
5 13:14:43 13:14:54 0:00:11 0:00:11

Figure B-73. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 5

Intersection 2
Outer Lane Inner Lane
Red MNon-trucks Trucks Mon-trucks Trucks
Cycle |Start Stop Wehicle No|stops starts stops starts stops starts stops starts Delay
1/2| 12:47:09 12:49:29 1 12:47:18 12:47:29 0:00:11
2 12:47:23 12:47:31 0:00:08
3 12:47:27 12:47:31 0:00:04
4 12:47:28 12:47:32 0:00:04
5 12:47:29 12:47:33 0:00:04
6 12:47:29 12:47:34 0:00:05
2/3| 12:49:29 12:51:49 1 12:49:53 12:49:55 0:00:02
2 12:49:54 12:49:55 0:00:01
3/4| 12:51:49 12:54:10 1 12:52:04 12:52:16 0:00:12
2 12:52:05 12:52:18 0:00:13
3 12:52:08 12:52:20 0:00:12
4 12:52:12 12:52:22 0:00:10
5 12:52:14 12:52:24 0:00:10
6 12:52:15 12:52:27 0:00:12
4/5] 12:56:29 12:58:49 1 12:56:39 12:56:45 0:00:06
2 12:56:39 12:56:47 0:00:08
3 12:56:42 12:56:46 0:00:04
4 12:56:44 12:56:49 0:00:05
5 12:56:45 12:56:48 0:00:03
5/6| 13:05:49 13:08:09 ik 13:06:03 13:06:14 0:00:11
2 13:06:06 13:06:13 0:00:07
4] 13:06:09 13:06:16 0:00:07
4 13:06:10 13:06:14 0:00:04
5 13:06:11 13:06:17 0:00:06
6 13:06:12 13:06:17 0:00:05

Figure B-74. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 6
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Intersection 2

Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Vehicle No|stops starts stops starts stops starts stops starts Delay
T 13:06:13 13:06:19 0:00:06
8 13:06:14 13:06:18 0:00:04
6/7] 13:12:49 13:15:09 1 13:12:57 | 13:13:14 0:00:17
2 13:13:01 | 13:13:13 0:00:12
3 13:13:01 | 13:13:15 0:00:14
4 13:13:02 13:13:17 0:00:15
5 13:13:05 13:13:19 0:00:14
6 13:13:07 13:13:16 0:00:09
7 13:13:09 13:13:18 0:00:09
8 13:13:09 13:13:22 0:00:13
9 13:13:09 13:13:20 0:00:11
10 13:13:12 13:13:22 0:00:10
11 13:13:13 13:13:24 0:00:11
12 13:13:13 | 13:13:23 0:00:10
7/8] 13:15:09 13:17:29 = 3 13:15:10 13:15:30 0:00:20
2 13:15:11 13:15:29 0:00:18
3 13:15:11 13:15:31 0:00:20
4 13:15:20 13:15:33 0:00:13
5 13:15:23 13:15:34 0:00:11
6 13:15:25 13:15:31 0:00:06
7 13:15:27 13:15:33 0:00:06
8/9] 13:24:29 13:26:49 1 13:24:41 13:24:48 0:00:07
2 13:24:44 13:24:50 0:00:06
9/10| 13:40:55 13:43:09 5 13:41:07 13:41:17 0:00:10
2 13:41:07 13:41:17 0:00:10

Figure B-75. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 7

Intersection 2

QOuter Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Wehicle No|stops starts stops starts stops starts stops starts Delay
3 13:41:09 13:41:19 0:00:10
4 13:41:12 13:41:20 0:00:08
10/11] 13:47:49 13:50:09 1 13:48:01 13:48:08 0:00:07
2 13:48:04 13:48:11 0:00:07
3 13:48:07 13:48:12 0:00:05]

Figure B-76. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 8
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Intersection 3

Outer Lane Inner Lane
Red Mon-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
1/2 12:46:45 12:47:06 12:47:00 12:47:09 0:00:09
12:47:04 12:47:11 0:00:07
2/3 12:56:05 12:58:25 1 12:56:16 12:56:29 0:00:13
2 12:56:18 12:56:30 0:00:12
3/4 12:58:25 13:00:45 1 12:58:27 12:58:55 0:00:28
2 12:58:38 12:58:56 0:00:18
3 12:58:49 12:58:57 0:00:08
4 12:58:50 12:58:59 0:00:09
4/5 13:03:05 13:05:25 1 13:03:13 13:03:37 13:03:28 13:03:37 0:00:24,
2 13:03:15 13:03:39 13:03:31 13:03:39 0:00:24,
3 13:03:22 13:03:40 13:03:34 13:03:41 0:00:18
4 13:03:27 13:03:42 0:00:15
5 0:00:00
6 0:00:00
7 0:00:00
5/6 13:10:05 13:12:25 1 13:10:10 13:10:26 13:10:09 13:10:26 0:00:16
2 13:10:18 13:10:30 13:10:24 13:10:28 0:00:12
3 0:00:00
4 0:00:00
6/7 13:14:45 13:17:20 1 13:14:46 13:15:02 0:00:16
2 13:14:55  13:15:05 0:00:10
3 13:15:02 13:15:06 0:00:04,
7/8 13:33:47 | 13:35:45 1 13:24:13 13:24:34 0:00:21
2 13:24:26 13:24:36 0:00:10
3 13:24:35 13:24:37 0:00:02

Figure B-77. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 9

Intersection 3

Quter Lane Inner Lane
Red MNon-trucks Trucks MNon-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
&/9 13:26:30 13:29:05 1 13:26:37 13:26:47 0:00:10
2 13:26:42 13:26:49 0:00:07
9/10 13:29:05 13:33:47 0:00:00
0:00:00
10/11 13:33:47 | 13:35:45 1 13:33:53 | 13:34:03 0:00:10
2 13:33:55 13:34:05 0:00:10
3 13:33:59 13:34:07 0:00:08
4 13:34:03 _13:34:09 0:00:06

Figure B-78. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 10
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Intersection 4
Outer Lane Inner Lane
Red MNon-trucks Trucks Non-trucks Trucks
Cycle [Start Stop Wehicle No|stops starts stops starts stops starts stops starts Delay
1/2| 12:53:48 12:56:08 1 12:53:52 12:54:38 0:00:46
2 12:53:55 12:54:41 0:00:46
3 12:54:00 12:54:42 0:00:42
4 12:54:02 12:54:43 0:00:41
5 12:54:13 12:54:45 0:00:32
6 12:54:37 12:54:47 0:00:10
7 12:54:38 12:54:48 0:00:10
2/3 12:56:08 12:58:28 1 12:56:15 12:56:55 0:00:40
2 12:56:48 12:56:57 0:00:09
3 12:56:48 12:56:58 0:00:10
4 12:56:55 12:57:01 0:00:06
3/4 13:05:28 13:07:48 1 13:05:35 13:06:34 0:00:59
2 13:06:05 13:06:37 0:00:32
4/5 13:07:48 13:10:08 1 13:08:07 13:08:42 0:00:35
2 13:08:22  13:08:41 0:00:21
3 13:08:23 13:08:44 0:00:21
4 13:08:24  13:08:45
5 13:08:25  13:08:43
5/6 13:14:47 13:17:06 1 13:14:47 13:15:55 0:01:08
2 13:14:51 13:15:57 0:01:06
3 13:14:53 13:15:59 0:01:06
4 13:15:14 13:16:00 0:00:46
5 13:15:16 13:16:01 0:00:45
6 13:15:19 13:16:02 0:00:43
6/7 13:31:08 13:33:28 1 13:31:45 | 13:32:42 0:00:56

Figure B-79. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 11
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Intersection 4

QOuter Lane Inner Lane
Red Mon-trucks Trucks Non-trucks Trucks

Cycle |5tart Stop Vehicle No|stops starts stops starts stops starts stops starts Delay
2 13:31:32 13:32:13 0:00:41
3 13:31:47 13:32:16 0:00:29

7/8 13:40:28 13:42:47 1 13:40:38 13:41:14 0:00:36
2 13:40:40 13:41:16 0:00:36
3 13:40:45 13:41:14 0:00:29
4 13:40:49 13:41:19 0:00:30
5 13:40:57 13:41:17 0:00:20
6 13:40:59 13:41:19 0:00:20

8/9 13:49:48 13:52:08 1 13:50:13 13:50:59 0:00:46
2 13:50:20 13:50:59 0:00:39
3 13:50:45 13:51:00 0:00:15
4 13:50:46 13:51:02 0:00:16
5 13:50:48 13:51:00 0:00:12
6 13:50:49 13:51:04 0:00:15
7 13:50:56 13:51:02 0:00:06

9/10 13:03:08 13:05:28 1 13:03:18 13:04:11 0:00:53
2 13:03:21 13:04:14 0:00:53
3 13:03:53 13:04:15 0:00:22
4 13:03:56 13:04:16 0:00:20
5 13:03:56 13:04:17 0:00:21
5] 13:03:57 13:04:18 0:00:21

10/11 12:58:28 13:00:48 1 12:58:49 12:59:14 0:00:25
2 12:58:52 12:59:15 0:00:23
3 12:59:11 12:59:15 0:00:04
4 12:59:12 12:59:17 0:00:05

Figure B-80. Average delay per vehicle per red cycle on arterial corridor of Gainesville-Starke Part 12
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Interseckion 1
red Lane1 Lane 2 Aaerag Total
Cyecle e Glusue
Mumber] start end Pon-Tru Trucks  Gueue-U Mon-Tra Trucks  Gueue-l Queus length
Wz| 12:52:28 12:54:48 5 1] 5 4 1] 4 5 =]
23] 12:56:08 125828 a u] a B Ju] E 2 15
34| 130148 13:04:08 T 1] 7 1] 1] [u] 4 7
415] 121108 131328 5 u] 5 7 Ju] 7 B 12
SiE| 132248 13:25:08 ] 1] g 7 1] 7 g 15
EIT| 132728 132948 T u] T 2 Ju] ] 2 15
Tig| 133208 13:34:28 E 1] E 7 1] 7 7 13
209 133428 133648 E u] g u] Ju] Ju] 4 ]
AM0) 123908 13:41:29 ] 1] g 10 1] 0 ] 18
10M1) 131328 13:15:49 5 0 5 0 0 Ju] 3 5
Intersection 2
red Lane1 Lane 2 Auerag| Tokal
Cuycle e Clueue
Mumber] start enid Mon-Tru Trucks  GQueue-YMan-Tra Trucks  Queue-l Queus | 1ength
W2 124709 12:49:29 3 1] 3 2 1] 2 3 L]
203 12:49:29 12:51:449 4 1] 4 4 1] 4 4 a
4] 12:51:49  12:54:90 5 1] 5 T 1] ¥ E 12
415] 12:56:29 1255449 3 1] 3 4 1] 4 4 T
BiE| 130549 130809 2 1] 2 1] 1] 1] 1 2
7] 13:12:49 131509 3 1] 3 1 1] 1 2 4
el 131509 131729 0 1] 1] 3 1] 3 2 3
209 132429 132649 ] 1] E 1] 1] Ju] 3 E
aM0) 12:40:55 134309 4 1] 4 2 1] 2 3 E
10M1) 134749 13:50:09 Ju] 1] Ju] 2 Ju] 2 1 2
Intersection 3
red Lane1 Lane 2 Aaerag Total
Cycle =] Glueue
Mumber] start end Pon-Tru Trucks  Gueue-U Mon-Tra Trucks  Gueue-l Queus length
Wz 12:46:45 12:49:05 2 1] z 1] 1] [u] 1 2
23] 12:56:05 12:55:25 0 u] Ju] 4 Ju] 4 2 4
34| 12:58:25 13:00:45 4 1] 4 3 1] 3 4 7
415 130305 13:05:25 2 u] z 2 Ju] 2 2 4
SiE| 13:10:05 13:12:25 3 1] 3 1] 1] [u] 2 3
7| 13:14:45 131720 0 u] Ju] 3 Ju] 3 2 3
Tig| 13:33:47 13:35:45 4 1] 4 1] 1] [u] 2 4
209] 13:26:30 13:29:05 2 u] z u] Ju] Ju] 1 2
MO0 13:29:05 13:33:47 0 1] u] 2 1] 2 1 2
101 133347 13:35:45 1 0 1 0 0 Ju] 1 1
Intersection 4
red Lane 1 Lane 2 Averag | Tatal
Cycle e Hueue
Mumber] start end Mon-Tru Trucks  Queus-Y Mon-Tru Trucks  Queue-l Queus | lEngth
Wz) 12:53:48 12:56:03 T 1] 7 1] 1] [u] 4 7
203 125608 125822 4 1] 4 u] 1] Ju] 2 4
4] 13:058:28 1320742 o 1] o 2 1] 2 1 2
415] 130748 13:10:08 3 1] 3 2 1] 2 3 5
BIE) 131447 134706 E 1] E 1] 1] 1] 3 E
EIT) 13:31:08 13:33:28 Ju] 1] Ju] 3 1] 3 2 3
TIE) 13:40:28 13:42:47) 3 1] 3 3 1] 3 3 B
209) 13:49:48 125208 3 u] 3 4 u] 4 4 7
10) 13:03:08 13:05:28 E 1] E 1] 1] [u] 3 E
101 12:58:28  1735:00:42 2 1] 2 3 1] 3 2 5

Figure B-81. Queue length per lane per intersection on arterial corridor of Gainesville-Starke
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Intersection 1
Zycle Lane 1
Pl ClueusLeng T4 Tn Tn-T4 Seconds Hsat[sed S
1] 10 12:46:54 12:47:15 0:00:21 21 420 35714
2 10 12:49:26 12:43:41 0:00:15 15 2.500 1440000
3 2 12:61:30 12:51:44 0:00:14 14 Z.60] 102867
4 10 12:53:38 12:53:549 :00:21 21 2.50] 102557
L1 10 12:56:12 12:56:30 0:00:17 17 2.82] 127053
g 10 12:68:37 12:658:62 0:00:15) 15 Z.60] 1440000
T 10 12:00:51 12:01:.08 0:00:17 17 2.82] 1270549
10 3 12:12:31 13:12:44 0:00:1:3 12 Z.60] 1x34.E2
11] 10 13:19:37 13:19:54 0:00:17| 17 z.83] 1270535
14 10 12:31:20 12:31:40 0:00:20 20 2.3Z2] 10E0.00
15 10 13:33:37 13:33:64 0:00:17| 17 Z.83] 1270638
12 =l 12:40:41 12:40:59 0:00:12 12 2600 1000.00
13 10 1342:632 12:43:1 0:00:12 12 Z.000 1200000
z0) =l 12:45:12 134 5:54 0:00:1E 16 .20 1125.00
Lane 2
4 10 12:52:33 12:53:654 0:00:15 15 2.50] 1440000
= 10 12:58:37 12:55:54 0:00:17| 17 z.83] 1270535
10 10 131228 12:12:44 0:00:12 12 Z.000 1200000
11] 10 13:19:368 13:19:54 0:00:1% 1= Z.00] 1200000
12 10 12:24:14 12:24:1 0:00:17 17 2.82] 1270549
15 10 133386 12:33:654 0:00:12 12 Z.000 1200000
16 10 13:36:04 13:36:26 0:00:22] zz 367 b= = pcd
17 10 13:38:20 13:38:38 0:00:1% 12 Z.00)  1200.00
Inktersection 2
Zycle Lane1
Pl Sueueleng T4 Tn Tn-T4 Seconds Hsatfsed S
1] 10 12:62:239 12:62:62 0:00:23 23 383 A38.13
4 2 13:13:268 13:13:38 0:00:12] 1z Z.00]  1200.00
Lans 2
b= g 12:54:34 12:54:44 0:00:10 10 Z.50] 1440000
3 =2 120623 12:06:332 0:00:10) 0 2.500 1440000
4 2 121322 12:12:35 0:00:12 12 2000 1200.00
Intersection 4
Zycle Lane1
[ [=N GueueLend T4 Tn Tn-T4 Seconds Hsat[sed S
1] 10 1202012 12:02:36 0:00:12 12 2000 1200000
2 2 12:19:332 12:18:51 0:00:12 12 4.50 200.00
Lane 2
] =] 13:51:028 13:51:17 0:00:03] ] z.25] 1600.00

Figure B-82. Saturation flow rate per lane per intersection on arterial corridor of Gainesville-Starke

Starke

Cycle Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
4l 0.80 0.88 0.89 0.59 0.20 0.12 0:11 0.41
2 0.58 0.78 0.82 0.80 0.42 0.22 0.18 0.20
3 0.50 0.73 0.84 0.89 0.50 0.27 0.16 0.11
4 0.67 0.83 0.86 0.85 0.33 0.17 0.14 0.15
5 0.52 0.87 0.84 0.67 0.48 0.13 0.16 0.33
6 0.50 0.88 0.87 0.79 0.50 0.13 0.13 0.21
7 0.64 0.87 0.82 0.83 0.36 0.13 0.18 0.17
8 0.43 0.73 0.90 0.81 0.57 0.27 0.10 0.19
9 0.33 0.86 0.89 0.67 0.67 0.14 0:11 0.33
10 0.62 0.90 0.97 0.86 0.38 0.10 0.03 0.14
Average 0.56 0.83 0.87 0.77 0.44 0.17 0.13 0.23

g/C 0.46 0.61 0.54 0.39

Figure B-83. Stop rate per intersection on arterial corridor of Gainesville-Starke
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Intersection 2-1|Intersection 3-2| Intersection 4-3
0:00:43 0:00:22 0:00:34
0:00:56 0:00:00 0:00:14
0:01:19 0:00:08 0:00:55
0:00:39 0:00:21 0:00:38
0:00:42 0:00:14 | 0:00:51
0:01:00 0:00:15 0:00:38
0:01:37 0:00:01 0:00:11
0:00:38 0:02:46 0:00:09
0:00:43 0:00:23 0:00:17

Figure B-84. Signal offset between intersections on arterial corridor of Gainesville-Starke

Arterial Carridor
Man-trucks Trucks distancelmiles) timelmin]  speed [miles'hr)
\ehicle ma) startline 11 endline 4] | svare =nd

1 123324 12:41:50 11 243 2712
21 12:33:32 124150 11 230 28.70
3 123353 124331 11 3.97 16.64
4] 123535 1z2:41:41 11 2.0 3143
5] 123338 12414z 11 207 51.94
Bl 12:33:45 124133 11 1.80 36.67
Tl 123348 1224133 11 185 35.04
g 123346 124153 11 2.2 3115
3 12:33:48 12:d41475 11 13z Sd.d3
0] 12:33:51 124146 11 132 S d3
T 12:39:51  12:42:05 11 2.23 23.55
12 123352 12:41.57 11 2.05 3165
135 12:33:56 12:41:55 11 203 S2.d6
4] 12:33:57 124337 11 36T 15.00
15] 12:33:53 12:43:43 11 373 17.63
1B 1245341 124542 11 2.0z 32.73
7] 124316 124552 11 Z.E0 25.355
18] 124317 124537 11 233 28.23
19 124318 124537 11 232 25.43
201 124319 124542 11 235 Z7.63
2N 1ZdEzz2 124542 11 2.33 25.23
221 124324 12:45:43 11 24z 2731
23] 12:43:25 124555 11 '2.55 25,85
24 124326 1245047 11 2.35 25.03
25 12433 124543 11 2.30 25.70
26 124334 124551 11 225 25.91
27 124336 124555 11 232 2543
28] 12:43:43 124550 11 2.02 32.73
23 12:43:50 124600 11 207 30,46
301 1Z:dd.00 12:45:56 11 133 S 1d
jehl 12:47:14 12:43:21 11 212 3115
32 12477 124320 11 205 3220
33 1zdvz20 0 12:43:13 11 135 33.25
S 124721 124322 11 2.02 32.73
35 124723 124354 11 252 26.23
36] 124723 124314 11 185 35.65

Figure B-85. Average speed per vehicle on arterial corridor of Jacksonville Part 1
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Brterial Corridar II
Man-trucks Trucks distancelmiles] timelmin]  speed (miles!hr]
‘ehicle no) stanfint 11 endlined) | start end

37 124725 12:43:20 11 14z 3443
38 124728 124917 11 182 36.33
39 124733 12:49:27 11 1.90 34.7d
401 12:47.34 12:49:25 11 155 35.65
4 124736 12:d43:25) 11 182 36.33
42 124737 124932 11 192 3445
431 124740 12:43:30 11 183 3E6.00
44l 12:47.43  12:43:36 11 185 3504
451 124751 12:43:26 11 158 4168
48] 124751 12:49:36 11 175 7T
47 124753 12:49:33 11 167 39.60
48] 124802 12:49:49 11 173 Fr.m
491 12:48:04  12:439:50 11 177 3736
50l 124804 12:439:.52 11 1.80 36.ET
B 125126  12:53:30 11 2.07 3ad
52l 125126 12:53:44d 11 2.30 28.70
53 125132 12:53:46 11 2.23 23.55
24l 125136 12:553:45 11 215 30,70
25 125138 125534 11 193 3414
S8l 125140 12:55:45 11 2.05 3220
57 12:5142  12:53:53 11 215 3023
5a 12:5143  12:54:08 11 2.4z 273
59 12:5143  12:54:27 11 2.63 25.06
B0l 12:5154 12:53:51 11 1.95 33.85
B 125156 125355 11 1.93 33.25
2] 12:52:04  12:535:54 11 183 36.00
53 12:55:24 12:55:01 11 262 25,22
Ed] 12:55:25 12:57:56 11 252 2B6.23
E5] 12:55:23 12:5T:56 11 245 26934
EE 12:55:31  12:58:06 11 258 25,55
;1 12:55:35  12:58:09 11 257 25,71
B3] 125537 125759 11 237 2789
B9l 125542 125754 11 2.20 30.00
Tl 125542 12:58:05 11 238 Z7.E3
T 1255d4 12582 11 262 2522
T2 125546 12:58:09 11 2.38 27 E3

Figure B-86. Average speed per vehicle on arterial corridor of Jacksonville Part 2
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Arterial Corridar
Mon-trucks Trucks distancelmiles] timelminl  speed [milesthr]
Wehicle no] startlint 1) endlint 4] | start end

T3l 12:55:47 12:58:04 1.1 2.28 28.91
T4l 12:55:d3  12:58:02 11 2.22 2377
75 12:55:52 12:58:30 11 2.63 25.06
TEl 12:55:57 12:58:15 11 2.30 258.70
T 12:56:00 12:58:30 11 2.50 26.40
Tl 12:596:03 12:58:13 11 217 30.45
T 12:59:23  13:02:04 1.1 2.68 24,60
801 12:53:21  13:02:00 11 2.65 24.31
B 12:59:25 13:01:49 1.1 2.40 27.50
G2 12:53:27  13:01:45 11 2.32 258.43
83| 12:53:30 13:01:50 11 2.33 28.29
B4 1225931 130147 11 2.27 2312
85| 12:53:.32 13:01:50 11 2.30 28.70
SEl 125332 13:01:52 11 2.33 258.29
57 12:59.37  13:01:54 1.1 2.28 2891
fatal 12:53:33 13:01:54 11 2.25 23.33
53| 12:59:45  13:01:55 1.1 217 30.46
301 12:53:45  13:02:03 11 2.30 Z8.70)
I 150531 15:05:43 11 2.20 30.00
92| 153:03:35  13:05:45) 11 217 30,46
33 13:03:38  13:05:43 11 2.08 31.68
34 153:03:33  13:05:47 11 213 30.34
35| 13:03: 44 13:05:50 1.1 210 3143
36 13:03:44 13:05:55 11 2.23 23.55
37 13:03: 46 13:05:45 1.1 2.03 32.46
35 13:03:48 13:06:03 11 2.25 23.33
331 150551 15:06:085 11 2.25 23.33
00 1H07:27 0 13:10:05 11 2.63 25.06
101 13:07:30  13:03:36 11 210 31.43
02 130735 130937 11 2.03 32.46
103 13:07:33 13:03:55 11 2.23 23.55
104] 130743 13:03:40 11 185 35.68
105 13:07.53 13:03:56 1.1 2.05 32.20
108] 130756 13:03:51 11 1432 34.43
107 130757 130353 11 2.03 32.46
108 130759 131002 11 2.05 32.20

Figure B-87. Average speed per vehicle on arterial corridor of Jacksonville Part 3
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Arterial Carridar
Mon-trucks Trucks distancelmiles] timelminl  speed (milesthrl
‘ehicle no) startlint 11 endlint 4] ] start end
109 13:08:02 13:03:47 1.1 175 3?.?1'
110 131107 13:14:03 1.1 293 22,50
M 131110 13:13:54 11 273 2d.15
1z 131111 131357 1.1 277 23.56
13 131113 131343 1.1 2.50 Z2E.40
114 13111 13:13:45 1.1 252 7B.23
15 131118 13:13:55 11 262 2522
116 131121 131352 1.1 252 26.23
v 13127 131352 1.1 2.4z 27.31
18 131123 131359 1.1 2.B0 2538
13 13126 13:13:50 11 z.d0 27.50
120 13127 131401 1.1 257 25.71
121 131134 131346 1.1 2.20 30.00
1zz 13137 131358 11 235 25.03
123 131155 13:14:01 11 210 3143
124 13:12:01 131408 1.1 2.1z 3118
125]  1%12:03 131409 1.1 2.0 3143
126 13127 13:14:03 11 260 2535
127] 1%15:25 131729 11 207 3194
128]  131%28 131726 1.1 197 33.56
129 1F1%30 0 1F:1T33 1.1 2.05 32204
130 13:15:31 131741 11 217 30.d6
131 131533 131737 11 207 3194
132 13:15:33 13:17:36 1.1 1.95 33.85
133 131541 131739 1.1 188 35.04
134 131542 131736 11 130 S Td
135]  131%:43 131744 1.1 2.0z 32.73
136] 131544 13T3ET 1.1 1858 35.04
137 131544 131744 1.1 2.00 33.00
135 131551 13:17:.56 11 203 3165
133 131251 131746 1.1 13z Sd.d3
a0l 1F1%56 13:1T.5E 1.1 2.00 33.00
1 131307 132138 1.1 252 7B.23
Tzl 131307 132139 11 253 26.05
143 131310 132129 1.1 2.3z 258.49
Tdd 131911 1HZ13T 1.1 243 27.12

Figure B-88. Average speed per vehicle on arterial corridor of Jacksonville Part 4
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Arterial Carridar
Maon-trucks Trucks distancelmiles] timelmin]l  speed (miles'hr)
\ehicle no) startlint 11 endlint 4] ] start end

145 131314 132141 1.1 2.45 2634
1dE 131315 132143 11 247 ZE.TH
7] 131320 132145 11 242 27.3
s 151322 15:21:54 11 2.20 S0.00
43 151327 15:2136 11 2.5 S0.70)
150 131355 132147 1.1 187 35.36)
151 13:23:27 13:26:01 1.1 2.57 25.71
152 13:23:27 13:25:25 11 137 3356
153 132330 13:26:3 11 3.02 21.88
15d] 15325332 15:25%:29 11 135 33.55
155 132336 13:26:23 1.1 278 23.71
156] 132337 1325026 1.1 152 3E.373
157 13:23:41 13:25:29 11 180 3E.6T)
58] 132344 13:25:33 11 132 3E.33
53] 152545 15:25:47 11 2.03 Sz.46
B0 132348 1325041 1.1 155 35.04
1| 132350 132550 1.1 2.00 3300
162 132352 13:26:09 11 228 28.91
163 132353 132553 11 210 31.43
1Ed] 15325354 15:26:14 11 233 28.23
B85 1525354 15:26:14 11 2.33 28.29
66| 132358 13:27.53 1.1 3.32 1E.55)
167 13:23:59 13:27:46 1.1 3.78 17. 44
163 132720 13:23:45 11 242 27.3
B3] 132721 13:23:20 11 133 33.28
ol 152723 15:23:55 11 2.50 ZE.40
7| 132723 13:23:55 1.1 253 2E.05)
172 132724 13:23:54 1.1 2.50 2E.40
173 132725 13:23:46 11 235 28.09
7d| 132727 132351 11 2.40 27.50
7] 152725 15:23:55 11 2.50 ZE.40
176l 152730 15:30:00 1.1 2.50 ZE.40
77 132731 13:23:50 1.1 2.32 28.49
va|l 132734 132352 1.1 2.30 28.70
173 13:27:34 13:30:08 11 253 ZE.05
150 15:27:49 1533012 11 2,35 27.63

Figure B-89. Average speed per vehicle on arterial corridor of Jacksonville Part 5

Arterial Carridar
Mon-trucks Trucks distancelmiles] timelminl  speed [milesthr)
‘Yehicle nol startling 11 endlint 4] ] start end

151 153:27:539 135:30:10 11 2158 30.23
182 13:31.07 13:33:20 11 222 2977
183 13:3107 13:33:20 11 222 2377
154 133113 133319 11 210 3143
155 133113 133307 11 207 31.94
156 133117 1533327 11 217 30,45
187 13:3146 13:33:21 11 158 4168
188 13:3148 13:33:25 11 1E7 339.60
189 153:3148 13:33:33 11 175 3771
130 133151 1533334 11 172 35,45
191 133152 1533332 11 167 39.60
132 13:31:52 13:33:33 11 163 39.21
193] 13:31:55 13:33:36 11 1ES 339.21
194 133157 13:33:39 11 170 358.82
195 133200 13:33:46 11 177 37.36
196 133510 153:37.46 11 Z.60 25,35
197 13:35:10  13:37:43 11 255 25.88
198 13:35:13 13:37:43 11 260 25.358
199 13:3%:15 13:537:44 11 245 26.55
200] 133516 13:37.45 11 245 26.55
200 1335106 13:37.45 11 253 26.05
202 133527 13:37.52 11 242 27.31
203 13:35:37 13:37:42 11 208 3165
204 13:3535:54 15:357:43 1.1 1.92 S 43

Figure B-90. Average speed per vehicle on arterial corridor of Jacksonville Part 6
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Intersection 1

Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop Wehicle No|stops starts stops starts stops starts stops starts Delay

1/2 12:39:59 12:42:00 1 12:40:21 12:41:12 0:00:51
2 12:40:28 12:41:21 0:00:53
3 12:40:29 12:41:15 0:00:46
4 12:40:31 12:41:15 0:00:44
5 12:40:33 12:41:16 0:00:43
6 12:40:33 12:41:15 0:00:42
7 12:40:44 12:41:16 0:00:32
8 12:41:05 12:41:19 0:00:14
9 12:41:01 12:41:16 0:00:15
10 12:41:09 12:41:18 0:00:09

2/3 12:46:00 12:48:00 1 12:46:10 12:47:14 0:01:04
2 12:46:33  12:47:18 0:00:45
3 12:46:09  12:47:19 0:01:10

3/4 12:52:00 12:54:00 1 12:52:12 12:52:52 0:00:40
2 12:52:31 12:52:55 0:00:24
3 12:52:44 12:52:58 0:00:14

4/5 12:58:00 12:13:00 1 12:58:12 | 12:59:22 0:01:10
2 12:58:12  12:59:21 0:01:09
3 12:58:13 | 12:59:23 0:01:10
4 12:58:15 | 12:59:22 0:01:07
5 12:58:16  12:59:24 0:01:08
6 12:58:17 | 12:59:27 0:01:10
¥ 12:58:19 12:59:24 0:01:05
8 12:58:21  12:59:27 0:01:06
9 12:58:25  12:59:28 0:01:03

Figure B-91. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 1
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Intersection 1

Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop ehicle No|stops starts stops starts stops starts stops starts Delay
10 12:58:25 12:59:29 0:01:04
11 12:58:32  12:59:32 0:01:00
12 12:58:34 12:59:29 0:00:55
13 12:58:36 12:59:31 0:00:55
14 12:58:41 12:59:33 0:00:52
15 12:58:41 12:59:33 0:00:52
16 12:58:52 | 12:59:34 0:00:42
17 12:59:04 12:59:35 0:00:31
18 12:59:09 | 12:59:33 0:00:24

5/6 13:04:00 13:06:00 1 13:04:15 13:05:12 0:00:57
2 13:04:15 13:05:12 0:00:57
5 13:04:18 13:05:15 0:00:57
4 13:04:36 13:05:16 0:00:40
= 13:04:37 13:05:17 0:00:40
6 13:04:37 13:05:18 0:00:41
i 13:04:37 13:05:19 0:00:42
8 13:04:42 13:05:16 0:00:34
9 13:04:47 13:05:20 0:00:33
10 13:04:54 13:05:21 0:00:27
11 13:04:59 13:05:17 0:00:18
12 13:05:08 13:05:18 0:00:10
13 13:05:08 13:05:19 0:00:11

6/7 13:10:00 13:12:00 1 13:10:28 13:11:06 0:00:38
2 13:10:28 13:11:06 0:00:38
3 13:10:32  13:11:09 0:00:37

Figure B-92. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 2
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Intersection 1
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Wehicle Mo|stops starts stops starts stops starts stops starts Delay
4 13:10:36 | 13:11:11 0:00:35
5 13:10:37 13:11:09 0:00:32
6 13:10:38  13:11:12 0:00:34
7 13:10:47 13:11:14 0:00:27
8 13:10:49 13:11:09 0:00:20
9 13:10:58  13:11:15 0:00:17

7/8 13:16:00 13:18:00 il 13:16:19 13:17:13 0:00:54
2 13:16:17 13:17:13 0:00:56
2 13:16:21 13:17:15 0:00:54
4 13:16:22 13:17:15 0:00:53
5 13:16:26 13:17:17 0:00:51
6 13:16:27 13:17:16 0:00:49
7 13:16:29 13:17:18 0:00:49
8 13:16:43 13:17:18 0:00:35
2) 13:16:51 13:17:20 0:00:29
10 13:16:53 13:17:18 0:00:25
11 13:16:59 13:17:22 0:00:23
12 13:17:01 13:17:19 0:00:18

8/9 13:22:00 13:24:00 1 13:22:13 | 13:23:27 0:01:14
2 13:22:15 | 13:23:29 0:01:14
3 13:22:17 | 13:23:32 0:01:15
4 13:22:24  13:23:33 0:01:09
5 13:22:26  13:23:34 0:01:08
6 13:22:29 | 13:23:34 0:01:05
7y 13:22:31 | 13:23:37 0:01:06

Figure B-93. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 3

Intersection 1

Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop Wehicle No|stops starts stops starts stops starts stops starts Delay
8 13:22:32 | 13:23:37 0:01:05
9 13:22:33  13:23:39 0:01:06
10 13:23:05  13:23:40 0:00:35
11 13:23:26  13:23:40 0:00:14

9/10 13:28:00 13:30:00 1 13:28:15 13:29:13 0:00:58
2 13:28:18 13:29:15 0:00:57
3 13:28:33 13:29:15 0:00:42
4 13:28:34 13:29:17 0:00:43
5 13:28:35 13:29:21 0:00:46
6 13:28:37 13:29:14 0:00:37
7 13:28:40 13:29:22 0:00:42
8 13:28:41 13:29:24 0:00:43
9 13:28:44 13:29:15 0:00:31
10 13:29:07 13:29:15 0:00:08
11 13:29:12 13:29:16 0:00:04

10/11 13:34:01 13:36:01 1l 13:34:28 13:35:10 0:00:42
2 13:34:25  13:35:10 0:00:45
3 13:34:35  13:35:11 0:00:36
4 13:34:44 13:35:11 0:00:27
5 13:35:05 13:35:11 0:00:06
6 13:35:07  13:35:12 0:00:05

Figure B-94. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 4
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Intersection 2
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle [Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay

1/2 12:41:03 12:43:05 1 12:41:05 12:42:14 0:01:09]
2 12:41:06 12:42:16 0:01:10]
3 12:41:08 12:42:17 0:01:09
4 12:41:08 12:42:18 0:01:10]
5 12:41:12 12:42:20 0:01:08]
6 12:41:27 12:42:23 0:00:56
7 12:41:42 12:42:25 0:00:43]
8 12:42:12 12:42:26 0:00:14]
9 12:42:15 12:42:29 0:00:14
10 12:42:23 12:42:29 0:00:06]

2/3 12:51:04 12:53:09 1 12:51:13  12:52:19 0:01:06
2 12:51:21 12:52:20 0:00:59
3 12:51:36 12:52:20 0:00:44]
4 12:51:30 | 12:52:22 0:00:43]
5 12:51:42 12:52:24 0:00:42
6 12:51:43 12:52:20 0:00:37]

3/4 13:03:03 13:05:04 1 13:03:07 13:03:49 0:00:42]
i 13:03:16 13:03:52 0:00:36]
3 13:03:36 13:03:53 0:00:17]
4 13:03:36 13:03:55 0:00:19]
) 13:03:46 13:03:56 0:00:10
6 13:03:51 13:03:56 0:00:05]

4/5 13:09:04 13:11:04 1 13:09:10 13:10:04 0:00:54]
2 13:09:43 13:10:03 0:00:20]
3 13:09:46 13:10:05 0:00:19

Figure B-95. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 5

Intersection 2
QOuter Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
4 13:09:49  13:10:05 0:00:18)
5 13:09:50 13:10:07 0:00:17]
6 13:09:53 13:10:08 0:00:15]
7 13:09:55 13:10:08 0:00:13]
8 13:10:01 13:10:11 0:00:10

5/6 13:25:08 13:27:05 1 13:25:33 13:26:10 0:00:37]
2 13:25:38 13:26:08 0:00:30]
3 13:25:41 13:26:10 0:00:29]
4 13:25:44 13:26:11 0:00:27]
5 13:25:52 13:26:12 0:00:20]
6 13:25:52 13:26:14 0:00:22]
7 13:25:56 13:26:15 0:00:19]
8 13:26:02 13:26:16 0:00:14]
9 13:26:03 13:26:13 0:00:10]
10 13:26:05 13:26:18 0:00:13]
11 13:26:05 13:26:15 0:00:10]
12 13:26:08 13:26:19 0:00:11]
13 13:26:08 13:26:17 0:00:09]
14 13:26:14 13:26:21 0:00:07)

6/7 13:33:05 13:35:05 1 13:33:18 13:34:03 0:00:45]
2 13:33:26 13:34:03 0:00:37]
3 13:33:31 13:34:04 0:00:33]
4 13:33:32  13:34:05 0:00:33]
5 13:33:39 13:34:04 0:00:25]
6 13:33:52 13:34:07 0:00:15]

Figure B-96. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 6
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Intersection 2
Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks
Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
7 13:33:56  13:34:05 0:00:09
8 13:33:57 | 13:34:09 0:00:12
9 13:34:03 13:34:06 0:00:03
10 13:34:04 13:34:07 0:00:03
7/8 13:39:09 13:41:13 1 13:39:27 13:40:23 0:00:56
2 13:39:35 13:40:24 0:00:49
3 13:39:40 13:40:26 0:00:46
4 13:39:51 13:40:30 0:00:39
5 13:40:04 13:40:31 0:00:27
] 13:40:06 13:40:32 0:00:26
T 13:40:10 13:40:33 0:00:23
8 13:40:18 13:40:34 0:00:16
9 13:40:20 13:40:35 0:00:15
8/9 12:43:05 12:45:09 1 12:43:12  12:44:19 0:01:07
2 12:44:06 12:44:19 0:00:13
3 12:44:09 12:44:20 0:00:11
4 12:44:11 12:44:21 0:00:10
5 12:44:11 12:44:20 0:00:09
[§] 12:44:12 12:44:23 0:00:11
7 12:44:13  12:44:22 0:00:09
8 12:44:14 12:44:23 0:00:09
9 12:44:15 12:44:25 0:00:10
10 12:44:16 12:44:26 0:00:10
11 12:44:17 12:44:24 0:00:07
12 12:44:18 12:44:27 0:00:09

Figure B-97. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 7

Intersection 2

Outer Lane Inner Lane
Red Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts Delay
13 12:44:19 12:44:26 0:00:07
14 12:44:20 12:44:28 0:00:08
15 12:44:20 12:44:27 0:00:07
9/10 13:19:04 13:21:06 1 13:19:30 13:20:02 0:00:32
2 13:19:34 13:20:03 0:00:29
3 13:19:45 13:20:01 0:00:16
4 13:19:51 13:20:03 0:00:12
5 13:19:56 13:20:04 0:00:08
6 13:19:59 13:20:05 0:00:06
7 13:20:01 13:20:06 0:00:05
8 13:20:03 13:20:05 0:00:02
9 13:20:04 13:20:08 0:00:04
10 13:20:06 13:20:09 0:00:03
0:00:00
10/11 | 12:53:09 12:55:04 a b 12:53:18 | 12:53:54 0:00:36
2 12:53:28 12:53:54 0:00:26
3 12:53:30 | 12:53:55 0:00:25
4 12:53:33 | 12:53:55 0:00:22
5 12:53:45 | 12:53:56 0:00:11
6 12:53:45 12:53:56 0:00:11
! 12:53:47 12:53:57 0:00:10
8 12:53:48 12:53:59 0:00:11
9 12:53:52 12:54:01 0:00:09
10 12:53:54  12:54:04 0:00:10

Figure B-98. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 8
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Intersection 3 [
Outer Lane Inner Lanel Inner Lane2
Red Non-trucks Trucks Non-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Vehicle No. |stops starts stops starts stops starts stops starts stops starts stops starts Delay

1/2 12:40:15 12:42:18 1 12:41:02 12:41:.05 0:00:03)
2 12:41:03 12:41:07 0:00:04
3 12:41:05 12:41:08 0:00:03)

2/3 12:46:15 12:50:15 1 12:46:38  12:47:19 0:00:41]
2 12:46:38  12:47:20 0:00:42)
3 12:46:47  12:47:21 0:00:34
4 12:46:52  12:47:22 0:00:30)
5 12:47:00  12:47:21 0:00:21]
6 12:47:03  12:47:22 0:00:19
7 12:47:04 12:47:26 0:00:22
8 12:47:.07 12:47:19 0:00:12)
9 12:47:07 12:47:27 0:00:20
10 12:47:12 | 12:47:21 0:00:09
11 12:47:12  12:47:26 0:00:14
12 12:47:12  12:47:27 0:00:15
13 12:47:17  12:47:28 0:00:11]
14 12:47:17  12:47:28 0:00:11
15 12:47:17  12:47:28 0:00:11]

3/4 12:56:16 12:58:21 1 12:57:04 12:57:34 0:00:30)
7. 12:57:15 12:57:36 0:00:21
3 12:57:16 12:57:37 0:00:21]
4 12:57:16 12:57:34 0:00:18)
5 12:57:18 12:57:35 0:00:17
[ 12:57:20 12:57:37 0:00:17
7 12:57:22 12:57:35 0:00:13)

Figure B-99. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 9

Intersection 3

Outer Lane Inner Lanel Inner Lane2
Red Non-trucks Trucks Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop Vehicle No. |stops starts stops starts stops starts stops starts stops starts stops starts Delay
8 12:57:24 12:57:36 0:00:12
9 12:57:32 12:57:39 0:00:07
10 12:57:32 12:57:39 0:00:07
11 12:57:34 12:57:40 0:00:06
12 12:57:34 12:57:37 0:00:03

4/5 13:04:16 13:06:19 1 13:04:38  13:05:07 0:00:29
2 13:04:52  13:05:07 0:00:15
3 13:04:55 13:05:06 0:00:11
4 13:04:58 13:05:10 0:00:12
5 13:05:00 13:05:12 0:00:12
6 13:05:01 13:05:13 0:00:12
i 13:05:04 13:05:06 0:00:02

5/6 13:10:19 13:12:16 il 13:10:28 13:11:20 0:00:52
2 13:10:31 13:11:21 0:00:50
3 13:11:02 13:11:19 0:00:17
4 13:11:02 13:11:20 0:00:18
5 13:11:08 13:11:22 0:00:14
6 13:11:13  13:11:23 0:00:10
7 13:11:14 13:11:24 0:00:10
8 13:11:14 13:11:23 0:00:09
9 13:11:15 13:11:24 0:00:09
10 13:11:15 13:11:27 0:00:12
11 13:11:16  13:11:21 0:00:05
12 13:11:16  13:11:25 0:00:09
13 13:11:16  13:11:25 0:00:09

Figure B-100. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 10
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Intersection 3

Quter Lane Inner Lanel Inner Lane2
Red Non-trucks Trucks Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop Vehicle No. |stops starts stops starts stops starts stops starts stops starts stops starts Delay

6/7 13:16:16 = 13:18:16 1 13:16:42 13:17:06 0:00:24]
2 13:16:40 13:17:08 0:00:28
3 13:17:00 13:17:06 0:00:06
4 13:17:00 13:17:.07 0:00:07
5 13:17:01 13:17:09 0:00:08
6 13:17:05 13:17:.08 0:00:03
7 13:17:05 13:17:12 0:00:07

7/8 13:22:16 13:26:16 1 13:22:47 13:22:55 0:00:08|
2 13:22:49 13:22:56 0:00:07
3 13:22:53 13:22:57 0:00:04
4 13:22:56 13:23:02 0:00:06
5 13:22:56 13:23:05 0:00:09

8/9 13:30:16 13:.32:16 1 13:30:36 13:31:04 0:00:28
. 13:30:51 13:31:06 0:00:15
3 13:30:51 13:31:04 0:00:13
4 13:30:55  13:31:05 0:00:10
5 13:30:57 13:31:07 0:00:10
6 13:30:58 13:31:06 0:00:08
7 13:31:00 13:31:09 0:00:09
8 13:31:00 13:31:07 0:00:07
9 13:31:00 13:31:07 0:00:07
10 13:31:02 13:31:08 0:00:06
11 13:31:04 13:31:09 0:00:05

9/10 | 13:36:16 13:38:16 1 13:36:46 13:37:19 0:00:33
2 13:36:58 13:37:19 0:00:21

Figure B-101. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 11

Intersection 3

Outer Lane Inner Lanel Inner Lane2
Red Non-trucks Trucks Non-trucks Trucks Non-trucks Trucks

Cycle |[Start Stop Vehicle No. |stops starts stops starts stops starts stops starts stops starts stops starts Delay
3 13:37:02 13:37:20 0:00:18
4 13:37:07 13:37:21 0:00:14
5 13:37:07 13:37:22 0:00:15
6 13:37:08 13:37:23 0:00:15
7 13:37:08 13:37:24 0:00:16
8 13:37:09 13:37:22 0:00:13
9 13:37:09 13:37:23 0:00:14
10 13:37:17 13:37:25 0:00:08
11 13:37:17 13:37:24 0:00:07
12 13:37:17 13:37:26 0:00:09

10/11 |13:42:22 13:44:17 1 13:42:34 13:42:57 0:00:23
2 13:42:45 13:43:00 0:00:15
3 13:42:52 13:42:58 0:00:06

Figure B-102. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 12
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Intersection 4

Outer Lane Inner Lanel Inner Lane2
Red Nen-trucks Trucks Nen-trucks Trucks Non-trucks Trucks

Cycle |Start Stop Wehicle No|stops starts stops starts stops starts stops starts stops starts stops starts Delay

1 12:40:05 12:42:05 1 12:40:30 12:40:52 0:00:22

2 12:46:05 12:48:05 1 12:46:18 12:46:55 0:00:37

3 12:52:05 12:54:05 1 12:52:31 12:52:42 0:00:11
2 12:52:34 12:52:42 0:00:08
3 12:52:35 12:52:43 0:00:08
4 12:52:38 12:52:44 0:00:06

4 12:58:05 13:00:05 1 12:58:15 12:59:24 0:01:09
2 12:58:15 12:59:24 0:01:09
3 12:58:17 12:59:27 0:01:10
4 12:58:18 | 12:59:26 0:01:08
5 12:58:20 12:59:28 0:01:08
6 12:58:20 | 12:59:24 0:01:04
7] 12:58:22 | 12:59:30 0:01:08
8 12:58:22 12:59:24 0:01:02
9 12:58:26 | 12:59:30 0:01:04
10 12:58:31 12:59:27 0:00:56
11 12:58:34  12:59:27 0:00:53
12 12:58:37 | 12:59:32 0:00:55
13 12:58:39 | 12:59:31 0:00:52
14 12:58:41 12:59:31 0:00:50
15 12:58:49 12:59:33 0:00:44

5 13:04:05 13:06:05 al 13:04:57 13:05:02 0:00:05
2 13:04:58 13:05:03 0:00:05
3 13:05:01 13:05:04 0:00:03
4 13:05:01 13:05:04 0:00:03

Figure B-103. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 13

Intersection 4 [
Quter Lane Inner Lanel Inner Lane2
Red Non-trucks Trucks Non-trucks Trucks Non-trucks Trucks

Cycle [Start Stop Vehicle No|stops starts stops starts stops starts stops starts stops starts stops starts Delay

6 13:10:05 | 13:12:05 1 13:10:15 | 13:11:10 0:00:55
2 13:10:31 | 13:11:09 0:00:38]
3 13:10:39 | 13:11:11 0:00:32
4 13:11:01  13:11:14 0:00:13

7 13:16:06 13:18:06 0 0:00:00

8 13:22:06 | 13:24:06 1 13:22:40 13:22:46 0:00:06

9 13:28:06 13:30:06 1 13:28:17 13:28:42 0:00:25
2 13:28:19 13:28:44 0:00:25
3 13:28:21 13:28:42 0:00:21
4 13:28:23 13:28:45 0:00:22
5 13:28:32 13:28:42 0:00:10
6 13:28:32 13:28:48 0:00:16
7 13:28:32 13:28:49 0:00:17
8 13:28:33 13:28:44 0:00:11
9 13:28:38 13:28:44 0:00:06

10 13:34:06  13:36:06 1 13:34:24 | 13:34:43 0:00:19
2 13:34:40 13:34:43 0:00:03

Figure B-104. Average delay per vehicle per red cycle on arterial corridor of Jacksonville Part 14
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Intersection 1

red Lane 1 Lane 2 Average| Total

Cycle Queue | Queue
MNumber |start end Non-Truc Trucks  Queue-L{Non-Truc Trucks  Queue-l4 Length | |Ength
1/2] 12:39:59 12:42:00 B 0 B 4 0 4 5 10
2/3| 12:46:00 12:48:00 3 0 3 ] 0 0 2 3
3f4] 12:52:00 12:54:00 3 0 3 0 0 0 2 3
4/5] 12:58:00 | 12:13:00 11 0 11 7 0 7 9 18
5/6] 15:04:00 13:06:00 8 0 8 5 0 5 7 13
6/7] 13:10:00 | 13:12:00 B 0 B 3 0 3 5 9
7/8] 13:16:00 13:18:00 7 0 7 5 0 5 B 12
B/9] 13:22:00  13:24:00 11 0 11 0 0 0 G 11
9/10] 13:28:00 13:30:00 7 0 7 4 0 4 B 11
10/11) 13:34:01 13:36:01 4 0 4 2 0 2 3 B

Intersection 2

red Lane 1 Lane 2 Average| Total

Cycle Cueue | Queue
Number |start end Non-Trug Trucks  Queue-L{Non-Trug Trucks  Queue-LY Length | lensth
1/2] 12:41:03 12:43:05 10 0 10 0 0 0 5 10
2/3| 12:51:04 12:53:09 4 ] 4 2 ] 2 3 B
3/4] 13:03:03 13:05:04 B 0 B 0 0 0 3 B
4/5] 13:09:04  13:11:.04 4 ] 4 4 ] 4 4 B
5/6] 13:25:08 13:27:05 8 0 8 B 0 B 7 14
6/7| 13:33:05 13:35:05 5 ] 5 5 ] 5 5 10
7/8] 13:39:09 13:41:13 9 0 9 0 0 0 5 9
8/9] 12:43:05 12:45:09 B ] B 7 ] 7 B 15
9/10] 13:19:04 13:21:06 B 0 B 4 0 4 5 10
10/11) 12:53:09 12:55:04 4 0 4 B 0 B 5 1[:-=

Figure B-105. Queue length per lane per intersection on arterial corridor of Jacksonville Part 1

Intersection 3 |

Cycle red Lane 1 Lane 2 Lane 3 Average | Total
Num Non- Queue- [Non- Queue-(Non- Queue-| Queue | Queue
ber |start end Trucks Trucks Length |Trucks Trucks Length [Trucks Trucks Length | Length | length
1/2| 12:40:15 12:42:18 0 0 0 0 0 0 3 0 3 1 5
2/3| 12:46:15 12:50:15 2 0 2 8 0 8 5 0 5 5 15
3/4| 12:56:16 12:58:21 6 0 6 2 0 2 4 0 4 4 12
4/5| 13:04:16 13:06:19 4 0 4 2 0 2 1 0 1 2 7
5/6| 13:10:19 13:12:16 5 0 5 3 0 2 5 0 ) 4 13
6/7| 13:16:16 13:18:16 2 0 2 1 0 1 4 0 4 2 7
7/8| 13:22:16 13:26:16 0 0 0 0 0 0 5 0 5 2 5
8/9| 13:30:16 13:.32:16 4 0 4 3 0 3 4 0 4 4 11
9/10| 13:36:16 13:38:16 5 0 5 2 0 2 b 0 5 4 12

10/11| 13:42:22 13:44:17 2 0 2 1 0 1 0 0, 0 1 3

Intersection 4

Cycle red Lane 1 Lane 2 Lane 3 Average

Num Non- Queue-| Non- Queue-| Non- Queueq{ Queue

ber start end Trucks Trucks Length | Trucks Trucks Length|Trucks Trucks Length| Length  Total
1/2| 12:40:05 12:42:05 0 0 0 0 0 0 1 0 1 0 1
2/3| 12:46:05 12:48:05 0 0 0 0 0 0 1 0 1 0 1
3/4| 12:52:05 12:54:05 2 0 2 1 0 1 1 1 1 4
4/5| 12:58:05 13:00:05 5 0 5 5 0 5 5 0 5 5 15
5/6| 13:04:05 13:06:05 o] 0 0 2 0 2 2 0 2 1 4
6/7| 13:10:05 13:12:05 2 0 2 2 0 2 0 0 0 1 4
7/8| 13:16:06 13:18:06 o] 0 0 0 0 0 0 0 0 0 0
8/9| 13:22:06 13:24:06 0 0 0 1 0 1 0 0 0 0 1
9/10| 13:28:06 13:30:06 2 0 2 5 0 5 2 0 2 = 9

10/11| 13:34:06 13:36:06 1 0 1 0 0 0 1 0, 1 1 2

Figure B-106. Queue length per lane per intersection on arterial corridor of Jacksonville Part 2
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Intersection 1
Cucle Lane 1
Mo, |Queusld T4 Tn Trn-T4 | Second:s Hsatlsed 5
1 = 12:55:36  12:55:46 0:00:10 10 2.50 1440
2 10 12:59:30 12:55:44  0:00:14 14 2.33 1543
3 g 13:01:13 13:01:33  0:00:14 14 3.50 1023
4 5 13:05:22 13:05:33 0:00:11 1 2,75 1309
5 3 13:07.33 13:07:53 0:00:14 14 Z.80 1256
7 =] 131722 13:17:35  0:00:13 13 3,25 1108
Lane 2
3 10 1307113 130126 00013 13 217 1652
=] 10 13: 2337 13:23:53  0:00:16 16 2.E7] 1350
Intersection =
Cucle Lane 1
Mo, |Queusly T4 Tn Trn-T4 | Seconds Hsatlsed 5
1 10 12:42:24  12:42:40 0:00:16 16 2.ET7| 1350
2 10 12:44:27  12:44:537 0:00:10 10 167 2160
3 g 12:58:23 12:58:530 0:00:07 T 1,75 2057
4 10 13:14:16 13:14:30  0:00:14 14 2.33 1543
5 10 1%26:21  13:26:35  0:00:1d 14 233 1543
Lane 2
2 10 12:44:26  12:44:37  0:00:11 1 183 1364
= 10 132617 1326:38 00021 21 350 1023
E 10 13:40:30  13:40:47  0:00:17 17 .53 1271

Figure B-107. Saturation flow rate per lane per intersection on arterial corridor of Jacksonville Part 1

Intersection 3
Cucle Lane1
[J[=% Clususl 4 Td Tn Tr-Td | Second: Hzatlzed 5
3 10 130132 13:0143  0:00:11 il 183 1964
5 [ 13:13: 31 13:13:35  0:00:05 o] .00 1S008
Lane 2
2] 3 1531329 151340 00071 il 220 1636
5 E 132332 132343 00017 17 3.40 s |
Lane 3
o | 13:11:30 13:11:40  0:00:10] 10 250 1440
Interzection 4
Cucle Lane1
[o. Clusuel 4 Td Tn Tr-Td | Second: Hzatzed S
4 00 132132 132143 0:00:71 11 183 136
Lane 2
5 E IR 133156 0:00: 14| 1d zanl  1z8m
Lane 3
1 3 124316 124526 00010 10 2.00 1800
2] 3 12:53:42  12:53:54 00012 12 2.40 ‘ISDDI
3 3 130333 130345 00012 12 240 1500

Figure B-108. Saturation flow rate per lane per intersection on arterial corridor of Jacksonville Part 2

Jacksonville

Cycle Prop. of arriving on green Stop rate
Int.1 Int.2 Int.3 Int.4 Int.1 Int.2 Int.3 Int.4
i 0.58 0.44 0.90 0.97 0.42 0.56 0.10 0.03
2 0.77 0.74 0.75 0.96 0.23 0.26 0.25 0.04
3 0.67 0.63 0.60 0.87 0.33 0.38 0.40 0.13
4 0.42 0.58 0.74 0.68 0.58 0.42 0.26 0.32
5 0.62 0.55 0.41 0.88 0.38 0.45 0.59 0.13
6 0.59 0.68 0.70 0.82 0.41 0.32 0.30 0.18
7 0.61 0.25 0.92 1.00 0.39 0.75 0.08 0.00
8 0.39 0.42 0.63 0.97 0.61 0.58 0.37 0.03
9 0.52 0.38 0.45 0.79 0.48 0.63 0.55 0.21
10 0.67 0.58 0.92 0.95 0.33 0.42 0.08 0.05
Average 0.58 0.52 0.70 0.89 0.42 0.48 0.30 0.11

g/C 0.42 0.50 0.60 0.60

Figure B-109. Stop rate per red-to-red cycle per intersection on arterial corridor of Jacksonville
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Intersection 2-1 Intersection 3-2 Intersection 4-3
0:00:38 0:00:59 0:00:07
0:00:35 0:00:35 0:00:23
0:00:53 0:00:32 0:00:10
0:01:03 0:01:44 0:00:26
0:00:21 0:02:27 0:00:04
0:01:03 0:00:43 0:00:10
0:00:36 0:01:12 0:00:18
0:00:38 0:00:45 0:00:18
0:00:30 0:00:44 0:00:23
0:00:50 0:01:11 0:00:08
0:01:10 0:01:11 0:00:42

Figure B-110. Signal offset between intersections on arterial corridor of Jacksonville
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Figure B-111.Tampa arterial corridor network coded in SwashSim




Figure B-113. Intersection of US-301 and Sligh Ave on network
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Figure B-115. Intersection of US-301 and Harney Rd on network
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Figure B-116. Miami arterial corridor network coded in SwashSim
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Figure B-117. Intersection of Krome Ave and Palm Dr on network

Figure B-118. Intersection of Krome Ave and David Pkwy on network
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Figure B-119. Intersection of Krome Ave and Palm Dr on network

Figure B-120. Intersection of Krome Ave and Palm Dr on network

185



Figure B-121. Gainesville-Starke arterial corridor network coded in SwashSim
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Figure B-122. Intersection of US-301 and Hwy 100 on network

Figure B-123. Intersection of US-301 and Pratt St on network
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Figure B-124. Intersection of US-301 and Washington St on network

Figure B-125. Intersection of US-301 and Brownlee St on network
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Figure B-127. Intersection of US-1 and Canal St on network
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Figure B-129. Intersection of US-1 and Myrtle Ave on network
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Figure B-130. Intersection of US-1 and Moncrief Rd on network
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Appendix C — SwashSim Experimental Scenarios

Figure C-1. Geometry 1 coded in SwashSim

Figure C-2. Geometry 1 — Intersection 1 coded in SwashSim

192



Figure C-5. Geometry 1 — Intersection 4 coded in SwashSim

193



Figure C-6. Geometry 2 coded in SwashSim

Figure C-7. Geometry 2 — Intersection 1 coded in SwashSim
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Figure C-8. Geometry 2 — Intersection 2 coded in SwashSim

Figure C-9. Geometry 2 — Intersection 3 coded in SwashSim
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Figure C-10. Geometry 2 — Intersection 4 coded in SwashSim

Figure C-11. Geometry 3 coded in SwashSim
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Figure C-13. Geometry 3 — Intersection 2 coded in SwashSim
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Figure C-15. Geometry 3 — Intersection 4 coded in SwashSim
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Figure C-16. Geometry 4 coded in SwashSim
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Figure C-18. Geometry 4 — Intersection 2 coded in SwashSim
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Figure C-19. Geometry 4 — Intersection 3 coded in SwashSim

Figure C-20. Geometry 4 — Intersection 4 coded in SwashSim
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Figure C-21. Geometry 5 coded in SwashSim

Figure C-22. Geometry 5 — Intersection 1 coded in SwashSim
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Figure C-23. Geometry 5 — Intersection 2 coded in SwashSim

Figure C-25. Geometry 5 — Intersection 4 coded in SwashSim
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Appendix D — SwashSim and HCM Results

Posted Speed wGrade |3 Trucks| vl Mllanel SwashSim Saturation Flow Rate Results [vehthrilane] HCM Eth Edition Saturation Floy Rate Results [vehthiflane]
[mithr] rade rucks Yolume (vehilane) Intersection 1 | Intersection 2 | Intersection 3 | Intersection4 | Owverall | Intersection 1 | Intersection 2 | Intersection 3 Intersection 4

Scenario #

Table D-1. Geometry 1 — Saturation Flow Rate
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Posted Speed Yolume SwashSim Saturation Flow Bate Results [vehthrilane) HCM &th Edition Saturation Flow Rate Results [vehfhrflane] Il
(mifhi) % Grade | % Trucks

Scenario #

[vehflane) | Intersectioni | Intersection2 | Intersection3 | Intersection4 | Overall Intersection 1 Intersection 2 Intersection 3 Intersection 4

Table D-2. Geometry 2 — Saturation Flow Rate
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Posted Speed | Posted Speed Yolume SwashSim Saturation Flow Rate Results [vehihrilane] HCM &th Edition Saturation Flow Rate Results [vehihrilane]
{mithr) {mith) % Grade | Trucks

Secenario 3

[vehilane) Intersection 1 |Intersection 2 | Intersection 3 | Intersection 4 Overall | Intersection 1| Intersection 2 |Intersection 3 | Intersection 4

Table D-3. Geometry 3 — Saturation Flow Rate
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[ Seenario §

Posted Speed
[mithr)

% Grade

% Trucks

Yolume
[vehilane]

Swash5im Saturation Flow Rate Besults [vehfhiflane]

HCM Gth Edition Saturation Flow Rate Besults [vehfhiflane]

Intersection 1

Intersection 2 | Intersection 3 | Intersection 4 Overall

Table D-4. Geometry 4 — Saturation Flow Rate

Intersection 1| Intersection 2 |Intersection 3 | Intersection 4
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Scenario #

Posted Speed
[mithr]

¥ Grade

*% Trucks

Yolume
[wehilane)

SwashSim Saturation Flow Rate Results [vehthrilane)

HCM Eth Edition Saturation Flow Rate Results fvehlhrilane]

Intersection 1 |Intersection 2| Intersection 3 | Intersection 4 | Overall

Intersection 1 | Intersection 2 | Intersection 3 | Intersection 4

Table D-5. Geometry 5 — Saturation Flow Rate
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Scenario # | Posted Speed [mithr)

*% Grade

% Trucks

SwashSim Bunning Time Results [Sec)

HCM Eth Edition Bunning Time Results

¥olume [vehllane]

Segment 2 Segment 3 Segment 4

Segment 2 |Segment 3| Seqgment 4

Table D-6. Geometry 1 — Running Time
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SwashSim Bunning Time Results [Sec) HCM 6th Edition Bunning Time Results [Sec)

Scenario #| Posted Speed [mithr)| * Grade | * Trucks | Yolume [vehilane) Seoment 2 Seament 3 r— Seoment 2 Seament 3 Seament 1

Table D-7. Geometry 2 — Running Time
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Scenario ¥ | Posted Speed [mithr)| * Grade

SwashSim Bunning Time Results [Sec)

HCM 6th Edition Bunning Time Results [Sec)

% Trucks | Yolume [vehilane] Seament 2 Seament 3 Seament §

Table D-8. Geometry 3 — Running Time

Segment 2 Segment 3 Segment 4
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SwashSim Bunning Time Results [Sec) HCM &th Edition Running Time Results [Sec)

Scenario # | Posted Speed [mithr) | * Grade % Trucks Yolume [vehilane] rp— rp—— rp— Seoment 2 Serment 3 rp——

Table D-9. Geometry 4 — Running Time
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Scenario #| Posted Speed [mithr] | ¥ Grade

¥ Trucks

Swash5im Bunning Time Results [Sec)

HCM &th Edition Running Time Results [Sec)

Yolume [vehflane]

Segment 2 Seqment 3 Seqment 4

Table D-10. Geometry 5 — Running Time

Segment 2 Seqment 3 Segment 4
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Scenario #

Fosted Speed
[mifhr)

% Grade

4
Trucks

Yolume
[vehflane)

SwashSim Control Delay Results [Sec]

HCM 6th Edition Control Delay Results [Sec)

Intersection 1 Intersection 2 |Intersection 3 | Intersection 4

Intersection 1 | Intersection 2 | Intersection 3 | Intersection 4

Table D-11. Geometry 1 — Control Delay
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Scenario ¥

Posted Speed
[mithr)

* Grade

% Trucks | ¥olume [vehilane]

SwashSim Control Delay Results [Sec)

HCM Eth Edition Control Delay Results [Sec)

Intersection 1

Intersection 2| Intersection 3| Intersection 4

Intersection 1| Intersection 2 | Intersection 3 | Intersection 4

Table D-12. Geometry 2 — Control Delay
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Scenario #

Posted Speed
[mithr]

% Grade

%% Trucks | Yolume [vehflane]

SwashSim Control Delay Results [Sec]

HCM Eth Edition Control Delay Results [Sec]

Intersection 1 | Intersection 2 | Intersection 3 | Intersection 4

Table D-13. Geometry 3 — Control Delay

Intersection 1| Intersection 2 |Intersection 3 | Intersection 4
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SwashSim Control Delay Results [Sec) HCM Eth Edition Control Delay Results [Sec)
Intersection 1 Intersection 2 | Intersection 3 Intersection 4 | Intersection 1 |Intersection 2 |Intersection 3 | Intersection 4

Posted Speed
[mithr)

Scenario # % Grade | ¥ Trucks | Yolume [vehflane]

Table D-14. Geometry 4 — Control Delay
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Scenario #

Posted Speed
[mithr)

% Grade

% Trucks

Yolume
[vehflane]

SwashSim Control Delay Besults [Sec)

HCM Eth Edition Control Delay Results [Sec)

Intersection 1 | Intersection 2 | Intersection 3 | Intersection 4 | Intersection 1 | Intersection 2 Intersection 3 Intersection 4

Table D-15. Geometry 5 — Control Delay
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SwazshSim Average Speed Results [mithr) HCM 6th Edition Average Speed Results [mithr)

% Grade Overall Segment 2 | Segment 3 | Segment 4 Overall

Scenario # | Posted Speed [mithr)

% Trucks [Volume [vehllane)

Table D-16. Geometry 1 — Average Speed
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Scenario ¥

Posted Speed
[mithr]

% Grade

% Trucks

SwashSim Average Speed Besults [milhr)

HCM 6th Edition Average Speed Besults [mithr]

¥olume [vehflane] —r 7 |5 3|5 4 Dverall

Table D-17. Geometry 2 — Average Speed

5 2|5 3|5 4 DOuerall
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FPosted Speed
[mithr])

SwashSim Average Speed Hesults [mifhr] HCM Gth Edition Average Speed Results [(mithr)

Seenario ¥ Segment 3| Segment 4 Overall Segment 2 Segment 3 Segment 4 Dverall

#% Grade |3 Trucks|¥olume [vehiflane]

Table D-18. Geometry 3 — Average Speed
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Scenario ¥

Posted Speed
[mithr]

% Grade

%% Truck

¥olume [vehllane)

SwashSim Average Speed Results [mithr)

HCM Gth Edition Average Speed Results [mithr)

Segment 2 Segment 3| Seqment 4 Dverall

Table D-19. Geometry 4 — Average Speed

Segment 2| Segment 3| Seqgment 4 Ouverall
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Posted Speed
[mithr)

SwashSim Average Speed Results [mithr) HCM 6th Edition Average Speed Results [mithr]
Segment 2 Segment 3| Segment 4 Dverall Segment 2| Seqment 3| Seqment 4 Dverall

Scenario # % Grade | % Trucks | Yolume [vehilane)

Table D-20. Geometry 5 — Average Speed
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Appendix E — Review of Existing Signal Priority

This section presents a brief review of truck signal priority (TKSP), an explanation of various field
implementations, and a summary of performance impacts. This section also describes different TkSP
strategies and their implementation benefits.

TKSP uses a strategy similar to transit signal priority (TSP). For transit, priority is given to a transit
vehicle to reduce travel time and delay. For commercial trucks, priority is given to reduce hard stops and
red-light running as well as to reduce delay. The two widely-used TKSP strategies are green time
extension and early green time (red truncation).

A study by Kari et al. (2014) discusses implementation of connected vehicles for TkSP with a higher goal
of reducing energy consumption and emissions. The authors considered traffic as a multi-agent system
(MAS) and introduced a MAS-based eco-freight signal priority algorithm comprising two agents: 1)
Vehicle Agent (VA), which is responsible for predicting time of arrival and requesting signal priority, and
2) Intersection Management Agent, which receives priority requests from several VAs and generates
optimized signal timing to reduce delays/emissions. Simulations were conducted using Simulation of
Urban Mobility (SUMO) along with Python Traffic Control Interface (TraCl). The results depict a
reduction in travel time of freight vehicles by 26%. However, this study used up to a maximum of 20%
trucks in the traffic stream, which does not fully represent the current Florida urban street segment traffic
composition. In addition, a better prediction model might be used for predicting travel delays/emissions.

Zhao and loannou (2016) assessed a TkSP control framework for a signalized urban intersection. A
particular focus was on the issue of whether extending a green interval to reduce the percentage of heavy
trucks stopping at the intersection would have benefits for all vehicles. The suggested signal control
framework uses a co-simulation advancement control to produce the traffic light sequence in a system of
a signalized intersection. This study used a baseline signal generation stage and an active priority stage. In
the first stage, the system attempts to determine the best signal sequence for a controlled intersection
based on current traffic flow and predicted future traffic demand. The second stage is an active stage; the
communication between approaching vehicles and the signal controller is necessary for this stage because
it receives a request from approaching trucks.

To approximate the nonlinear function that estimates the number of vehicles and their class entering and
leaving the intersection in the baseline signal generation problem formulation, this study used a
simulation model that captures the majority of dynamic features and complexity of the network instead of
using a mathematical model, which ignores much of the complicated dynamic phenomena and
interactions. The network simulation model was formulated in VISSIM, a microscopic and behavior-
based simulation software tool. The determined approach can be suitable for any quantifiable criteria that
could be attained or calculated using simulations including vehicle travel delay, number of stops, and
environmental impact. The active priority problem formulation is then divided into subsections such as
priority request, action classification, priority action evaluation, and decision.

The results of the baseline signal generation stage and active priority stage were more favorable than
traditional signal timing plans that do not explicitly consider truck priority and best signal sequence. For
example, both system controllers reduced the network delay by 28-45% (Figure E-1) and the number of
all vehicle stops by about 30% (Figure E-2). Furthermore, decreases in environmental impacts, such as
reduced fuel consumption and reductions in the emissions of greenhouse gases were realized, compared
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to the traditional signal timing plan (Figure E-3). These developments are assumed to be more significant
if the percentage of truck penetration is increased.
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Figure E-1. Average delay for 20% truck penetration (unit: sec)
Source: Zhao and loannou (2016)
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Figure E-2. Average number of vehicle stops for 20% truck penetration
Source: Zhao and loannou (2016)
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Figure E-3. Average emissions for 20% truck penetration (unit: g/km)
Source: Zhao and loannou (2016)

loannou (2015) gave a brief explanation of the background and functioning of existing TkSPs. In a typical
TSP scheme, the priority is to reduce bus delay irrespective of the traffic demand in the opposite
direction, whereas the TKSP is motivated by the objective of decreasing delays for all vehicles involved
and minimizing pollution. Most TkSP studies focus on traffic delay and environmental effects and
compare the commonly-used controller and controller with priority per those two benefits. loannou’s
(2015) study applied two different methods for traffic signal control with truck priority. The first method
is predicting delays by using a neural network system and implementing a program to reduce these delays
by creating suitable traffic light signal sequences. The second method is a combination of passive and
active approaches and uses actual time simulations together with an optimization mechanism to generate
the signal sequence.
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The neural network-established model predicts short-term delays of all vehicles located in the network
depending on the information of the passenger cars and trucks and also information attained from other
signals. An algorithm to optimize the traffic delay was also developed. This algorithm optimizes the
transition time of traffic signals and decreases the delay for every intersection by considering all other
intersections. Thus, the algorithm reduces the overall delay of the traffic network.

The second method is a combination of passive priority and active priority. Passive priority refers to a
situation in which the signal controller does not receive detection information specific to trucks—i.e.,
timing plan optimization is done with respect to all vehicles. Active priority, on the other hand, uses
detection and communication technologies such that specific information about the arrivals of trucks can
be considered in the timing plan configuration. A microscopic traffic simulator of a chosen street was
developed in VISSIM, and the priority control calculations were executed in MATLAB/C++ and joined
with the simulation environment by means of a Component Object Model (COM) interface.

The results from these two different controller schemes are different and depicted in Tables E-1 to E-4.

Table E-1. Acceleration Rates of Typical Car and Truck

Acceleration Rates (ft/sec?)
Speed Range (mph)
Passenger Car Typical Truck
0-20 7.5 1.6
20-30 6.5 1.3
0 -40 59 0.7
40 = 50 5.2 0.7
50 = 60 4.6 0.3

Source: loannou (2015)
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Table E-2. Road Network Results (3% Truck)

Proposed
Fixed Controller 1 Proposced Controller 2
Time W/out W/out
W/ Priority W/ Priori
Priority " | Priority oy
Avg. Delay/Veh 85.4 67.2 592 515 493
(scc)
Avg. Delay/Car 85.1 67.3 59.5 522 49.1
(see)
Avg. Delay/Truck 88.1 65.2 52.1 63.3 55.5
(sec)
Avg. Stops/Vch 3.84 2.91 2.73 2.76 273
Avg. Stops/Car 3.93 2.98 2.77 2.77 2.74
Avg. Stops/Truck 38 2.61 1.88 2.50 2.49
Fuel Trucks (2/km) 452.0 336.0 316.8 3622 354.7
Fuel cars (g/km) 137.8 110.1 1062 95.6 932
Fuel all veh. (g/km) 163.6 132.7 127.2 117.3 115.0
CO2 Emis. All (g/km) 4279 347.1 333.0 3255 3168
NOx Emis. All (g/km) 1.01 0.82 0.78 0.80 0.76

Source: loannou (2015)

Table E-3. Road Network Results (10% Truck)

CPropnscd Proposed Controller 2
Fixed Time ontroller 1
Wriout . . Wiout . .
Priority WY/ Priority sority WY Priority
Avg. Delay/Veh 89.0 70.0 67.3 52.7 493
(sec)
Avg. Delay/Car 88.7 702 67.6 51.6 482
(scc)
Avg. D(flayfl'ruck 91.8 68.0 64.1 62.7 593
(sec)
Ave. Stops/Veh 4 2.95 2.71 2.72 2.67
Avg. Stops/Car 4.09 3 2.76 2.70 2.65
Avg. Stops/Truck 39 2.65 2.04 2.85 2.82
Fuel Trucks
470.9 350.1 330.0 377.3 369.5
(z’km)
Fuel cars (g/km) 143.6 114.7 110.7 99.6 97.1
Fuel all veh.
170.5 1383 1326 1222 119.8
(g/km)
CO2 Emus. All
445.8 61.6 46.9 2.1 0.1
(2/km) 5 3 3 33 33
NOx Emis. All
1.06 0.86 0.82 0.84 0.80
(e/km)

Source: loannou (2015)
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Table E-4. Road Network Results (20% Truck)

cl;;::j:]j::l 1 Proposed Controller 2
Fixed Time W/our . Wiout 4
Priority W/ Priority Priority W/ Priority
Avg. Delay/Veh 93.4 73.5 59.9 53.8 503
(sec)
Avg. Delay/Car 93.1 73.7 60.3 518 48.8
(sec)
Avg. Delay/Truck 96.3 71.4 56.6 62.5 56.8
(sec)
Ave. Stops/Veh 4.22 3.10 2.82 273 2.65
Avg. Stops/Car 4.31 3.15 2.87 2.68 2.66
Avg. Stops/Truck 3.96 2.55 2.13 2.95 2.62
Fucl Trucks (g/km) 494.4 367.6 346.5 396.1 387.9
Fuel cars (g/km) 150.7 120.4 1162 104.5 1019
Fucl all vch. (g/km) 179.0 1452 1392 1283 125.7
CO2 Emis. All
(g/km) 468.0 379.6 364.2 356.0 346.6
NOx Emis. All
(g/km) 1.11 0.90 0.86 0.88 0.84

Source: loannou (2015)

Mahmud (2014) performed a study similar to the previous study, focusing on evaluating the effects of
TKSP at a high truck density intersection such as N Columbia Blvd and Martin Luther King Jr. Blvd in
Portland, Oregon. VISSIM was used in this project as well. Mahmud’s intersection setup consisted of a
stopbar detector and another detector 650 ft upstream of the stopbar in the eastbound direction. The
upstream detector classified the vehicles and communicated this information with the signal controller in
VISSIM (Figure 4 and 5). Depending on the signal state and vehicle actuation/classification, the signal
controller may increase the green time to decrease the likelihood of a hard braking stop of a truck at the
stop bar. The signal controller places an extension of green time, as predefined depending on current
clearance time on that approach. The classifier in VISSIM attains the actuation and averages from the two
pairs of loops in the eastbound approach and determines the vehicle class and speed. Based on the signal
state and the velocity of the truck, the program extends the green time for the approach.

=l

e SgneiCostrsl Dvpumion Jmuisten Busestbes Dt Sope tes

) rURS.Te 0. 4. L EME.

e

Stop Bar Detections

Figure E-4. Example of base model setup in VISSIM for study intersection
Source: Mahmud (2014)
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Figure E-5. Example of truck priority model setup in VISSIM for study intersection
Source: Mahmud (2014)

The results of this study demonstrate benefits in regards to the impact on truck operations and reliability,
impact on total traffic stream, reduced carbon emission, as well as decreased pavement damage, travel
delay, and number of truck stops (Tables E-5 and E-6).
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Table E-5. Average Vehicular Delay Comparison

PM Peak Hour PM Peak with More Truck Mid Day Hour
Without With Without Without
Direction of Travel Truck Priority Truck With Truck With
Priority Priority Priority Priority Priority
(sec) (sec) (sec) (sec) (sec) (sec)
EB All Vehicles 27 27 28 26 22 20
EB Truck Only 3z 28 a3 26 26 20
Intersection All Vehicles 30 30 28 258 25 25
Intersaction Truck Only a7 36 as N 29 28

Source: Mahmud (2014)

Table E-6. Average Stopped Delay Comparison

PM Peak Hour PM Peak with More Truck Mid Day Hour
Without With Without Without
Direction of Travel Truck Priority Truck With Truck With
Priority Priority Priority Priority Priority
(sec) (sec) (sec) (sec) (sec) (sec)
EB All Vehicles 18 17 17 18 13 12
EB Truck Only 15 12 15 11 11 a
Intersection All Vehicles 20 20 19 19 17 17
Intersection Truck Only 20 18 18 16 14 14

Source: Mahmud (2014)

Another study, by Saunier and Kang (2008), evaluated and applied TkSP using a system for the detection
and tracking of trucks with video sensors and evaluating different signal priority strategies using micro-
simulation with VISSIM and VISVap. The TKSP strategies tested were green extension and red
truncation. The project illustrated that the conventional system fell short, which means that it did not
count in travel time from a check-in detector 156-312 ft upstream to the intersection, so a queue may
extend beyond check-in detector. Issues raised included that roughly 10% of trucks are assumed to not be
classified as trucks (detection errors). Moreover, 0.5% of non-truck road users are assumed to be
classified as trucks. The study applied two strategies of signal priority—green extension and red
truncation. The average of travel time and delay for all vehicles was improved, but was not found to be
very significant (Tables E-8 and E-7).

Table E-7. Travel Times

_ Average Time (S) Average Travgl Time Change
Direction | Section DIELEIES : : (%
(m) No Conventional | Advanced | Conventional Advanced
TKSP TKSP TKSP TKSP TKSP
57 to 47 1,060 925 94.1 89.0 1.67% -3.81%
47 to 37 1,023 100.0 103.4 103.1 3.43% 3.15%
NB 370 29 858 92.6 94.7 82.2 2.32% -11.20%
Total 2,941 285.1 292.2 274.4 2.50% -3.77%
29 to 37 858 71.9 68.3 67.8 -5.00% -5.66%
37 to 47 1,023 78.7 83.2 85.2 5.66% 8.26%
SB 47 to 57 1,060 108.3 108.3 110.2 -.04% 1.69%
Total 2,941 258.9 259.8 263.2 0.32% 1.65%

Source: Saunier and Kang (2008)
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Table E-8. Delay

Intersection Average Delays and Volumes Delay Changes (%)
4 | Streets Approach No TkSP Con_\I/_ekrétFl)onal Advanced TkSP CSQX:? vzﬁfée d
Delay* | Vol. Delay* Vol. | Delay* | Vol. TKSP TKSP
NB 28.6 1,472 37.7 1,481 25.8 1,465 31.7% -9.6%
SB 10.5 709 9.0 710 9.4 710 -14.4% | -11.2%
Knight Knight 114 2,181 14.2 2,190 10.2 2,175 24.9% -10.0%
3 and EB 17.5 663 15.6 663 18.6 666 -10.4% 6.6%
E 33rd WB 20.2 991 17.7 991 21.2 992 -12.1% 5.0%
Cross 9.5 1,655 8.4 1,653 10.1 1,658 -11.5% 5.6%
Total 21.2 3,836 23.5 3,843 20.3 3,833 10.8% -3.9%
NB 27.9 1,595 32.3 1,597 30.3 1,584 15.7% 8.4%
SB 9.0 899 13.3 901 13.0 901 47.6% 44.0%
Knight Knight 10.6 2,494 12.7 2,498 12.0 2,485 20.6% 13.7%
5 and EB 23.1 1,029 21.8 1,028 23.5 1,030 -5.4% 2.1%
E 41st WB 28.9 1,380 27.4 1,377 29.7 1,379 -5.3% 2.6%
Cross 13.2 2,409 12.5 2,405 13.5 2,409 -5.3% 2.4%
Total 23.7 4,903 25.2 4,904 25.5 4,894 6.3% 7.4%
NB 19.5 1,586 22.0 1,584 17.1 1,590 12.7% -12.5%
SB 115 1,090 11.4 1,087 10.6 1,102 -1.1% -7.4%
Knight Knight 8.1 2,676 8.8 2,671 7.2 2,692 8.8% -11.1%
7 and EB 16.7 462 13.9 462 16.7 460 -16.8% 0.4%
E 49th WB 17.8 1,033 15.8 1,034 18.2 1,031 -11.7% 2.0%
Cross 8.7 1,494 7.6 1,495 8.9 1,491 -13.2% 1.5%
Total 16.7 4,171 16.8 4,166 15.6 4,183 0.7% -6.4%
Network Total 20.7 | 12,910 22.0 12913 | 20.8 | 12,910 6.3% 0.6%
*Delay in sec.

Liu et al. (2006) simulated TSP using the National Transportation Communications for ITS Protocol
(NTCIP) architecture. Their paper demonstrates the advancement and utilization of a simulation model
particularly intended for the design and assessment of TSP frameworks. The proposed simulation tool
models in detail all the TSP parts as per the NTCIP standard for TSP frameworks. The study focused on
how the assortment of TSP elements can be applied in microscopic simulation in a structured and
systematic method. Sample applications of the model on a real roadway in California show its abilities
and features.

The sample simulation model was generated in support of a study for developing advanced TSP
strategies. One of the principal distinctions between the selective vehicle detection (SVD-based), zone
detection, and area detection systems and the Automatic Vehicle Location (AVL-based) TSP system is
that the latter grants further priority treatment options (e.g., queue jump, transit phase, recall, green hold,
etc.). The sample application investigates the effect of detector locations (for SVD-based system) and
actuation time (AVL-based) on the overall performance of TSP.

The test site comprised 12 signalized intersections. Bus dwell time was determined based on real data
from SamTrans’ GPS-equipped buses (Liu et al., 2004). Pedestrian demand was simulated by the “Walk”
and flashing “Don’t Walk” signal intervals, which were assumed to be activated once on every approach
every five signal cycles. The bus frequency was set at six buses/hour during the analysis period. For
SVD-based simulation, the check-in bus detectors were placed in different locations, and each scenario
had a specific distance upstream of the intersection—150 m, 200 m, and 250 m. If the spacing between
two intersections was shorter than 150 m, the check-out detector of the upstream intersection was used as

231



the check-in detector of the downstream intersection. For the AVL-based approach, priority calls were
placed when buses were 15, 20, 25, and 30 seconds away from the intersection.

The result, illustrated in Figure E-6, shows that placing the bus detectors 200 meters upstream of the
intersections and triggering the signals when the buses are 25 s away from the intersections gave the
minimum bus intersection delay. Figure E- 7 illustrates the effectiveness of various signal priority
strategies regarding the reduced bus headway deviations. Table E-9 summarizes the average bus speeds,
bus travel times, bus dwell time and signal delay in total bus travel times, and the time savings due to
signal priority (in s and % of total travel time). This study illustrated how TSP was effective for reducing
bus travel time; however, from Figure E-8 it can be observed that other vehicles’ travel time was not
affected.
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No priority  AVL{15) AVL{20) AVL(25) AWVL(30) SVD({150) SVDN200) SVDN{250)
Scenarios

Figure E-6. Average bus intersection delay
Source: Liu et al. (2006)
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Figure E-7. Bus headway deviation
Source: Liu et al. (2006)
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Table E-9 Sample MOE Analysis

Avera Ave Si delay Time savin
travel time $p:~:§! Dwell time pral &
Scenarios (sec) {mph) |(% of travel time)| (sec) (%) | (sec) (%)
No priority 576 21 21.7% 131 22.7% 0 0.0%
AVL(15) 505 25 248% 60 1ns8% | 71 12.3%
AVL(20) 509 25 24.5% 54 10.6% 7 134%
AVL(25) 492 26 254% 47 2.6% B4 14.5%
AVL(30) 508 25 246% 63 123% | 68 11.8%
SVD(150) 498 26 251% 53 10.7% 78 13.5%
SVD(200) 491 26 255% 46 93% 85 14.7%
SVD(250) 505 25 24.7% G0 11.9% 70 12.2%
Source: Liu et al. (2006)
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Figure E-8. Vehicle intersection delay
Source: Liu et al. (2006)
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Appendix F — Python Automation Code

To most effectively calculate the results of the 180 scenarios, another automation code was generated and
ran using Python software language to calculate the parameters, including Control Delay, Saturation Flow
Rate, Average Speed, and Running Time. A sample results file from automation is shown in Figure E-1.

———————— 2. Speed ----

Scenario :1 :: AvgSpeed: 26.53
Scenario :2 :: AvgSpeed: 25.46
Scenario :3 :: AvgSpeed: 24.46
Scenario :4 :: AvgSpeed: inf
Scenario :5 :: AvgSpeed: 24.96
Scenario :6 :: AvgSpeed: 23.66
Scenario :7 :: AvgSpeed: 22.31
Scenario :8 :: AvgSpeed: 208.8

9

Scenario :9 :: AvgSpeed: 24.76
Scenaric :18 :: AvgSpeed: 23.75
Scenario :11 :: AvgSpeed: 22.74
Scenario :12 :: AvgSpeed: 22.85
-------- 3. Stop Delay ----
Scenario : 1
Link Id : 45 Delay: 13.57
Link Id : 1213 Delay: 3.66
Link Id : 2821 Delay: 1.38
Link Id : 199288 Delay: 1.62
Scenario : 2
Link Id : 45 Delay: 16.21
Link Id : 1213 Delay: 5.85
Link Id : 2821 Delay: 1.63
Link Id : 19920@ Delay: 1.76
Scenario : 3
Link Id : 45 Delay: 18.67
Link Id : 1213 Delay: 6.47
Link Id : 2821 Delay: 1.95
Link Id : 199288 Delay: 2.15

Figure F-1. Sample automation Python output

Using the above automation tool generated by the research team, the Simulation outputs were analyzed,
and the four measures of interest were calculated for the 180 analysis scenarios.
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