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The Region 2 University Transportation Research Center (UTRC) is one of ten original University
Transportation Centers established in 1987 by the U.S. Congress. These Centers were established
with the recognition that transportation plays a key role in the nation's economy and the quality
of life of its citizens. University faculty members provide a critical link in resolving our national
and regional transportation problems while training the professionals who address our transpor-
tation systems and their customers on a daily basis.

The UTRC was established in order to support research, education and the transfer of technology
in the field of transportation. The theme of the Center is "Planning and Managing Regional
Transportation Systems in a Changing World." Presently, under the direction of Dr. Camille Kamga,
the UTRC represents USDOT Region II, including New York, New Jersey, Puerto Rico and the U.S.
Virgin Islands. Functioning as a consortium of twelve major Universities throughout the region,
UTRC is located at the CUNY Institute for Transportation Systems at The City College of New York,
the lead institution of the consortium. The Center, through its consortium, an Agency-Industry
Council and its Director and Staff, supports research, education, and technology transfer under its
theme. UTRC’s three main goals are:

Research

The research program objectives are (1) to develop a theme based transportation research
program that is responsive to the needs of regional transportation organizations and stakehold-
ers, and (2) to conduct that program in cooperation with the partners. The program includes both
studies that are identified with research partners of projects targeted to the theme, and targeted,
short-term projects. The program develops competitive proposals, which are evaluated to insure
the mostresponsive UTRC team conducts the work. The research program is responsive to the
UTRC theme: “Planning and Managing Regional Transportation Systems in a Changing World.” The
complex transportation system of transit and infrastructure, and the rapidly changing environ-
ment impacts the nation’s largest city and metropolitan area. The New York/New Jersey
Metropolitan has over 19 million people, 600,000 businesses and 9 million workers. The Region’s
intermodal and multimodal systems must serve all customers and stakeholders within the region
and globally.Under the current grant, the new research projects and the ongoing research projects
concentrate the program efforts on the categories of Transportation Systems Performance and
Information Infrastructure to provide needed services to the New Jersey Department of Transpor-
tation, New York City Department of Transportation, New York Metropolitan Transportation
Council , New York State Department of Transportation, and the New York State Energy and
Research Development Authorityand others, all while enhancing the center’s theme.

Education and Workforce Development

The modern professional must combine the technical skills of engineering and planning with
knowledge of economics, environmental science, management, finance, and law as well as
negotiation skills, psychology and sociology. And, she/he must be computer literate, wired to the
web, and knowledgeable about advances in information technology. UTRC’s education and
training efforts provide a multidisciplinary program of course work and experiential learning to
train students and provide advanced training or retraining of practitioners to plan and manage
regional transportation systems. UTRC must meet the need to educate the undergraduate and
graduate student with a foundation of transportation fundamentals that allows for solving
complex problems in a world much more dynamic than even a decade ago. Simultaneously, the
demand for continuing education is growing - either because of professional license requirements
or because the workplace demands it — and provides the opportunity to combine State of Practice
education with tailored ways of delivering content.

Technology Transfer

UTRC’s Technology Transfer Program goes beyond what might be considered “traditional”
technology transfer activities. Its main objectives are (1) to increase the awareness and level of
information concerning transportation issues facing Region 2; (2) to improve the knowledge base
and approach to problem solving of the region’s transportation workforce, from those operating
the systems to those at the most senior level of managing the system; and by doing so, to improve
the overall professional capability of the transportation workforce; (3) to stimulate discussion and
debate concerning the integration of new technologies into our culture, our work and our
transportation systems; (4) to provide the more traditional but extremely important job of
disseminating research and project reports, studies, analysis and use of tools to the education,
research and practicing community both nationally and internationally; and (5) to provide
unbiased information and testimony to decision-makers concerning regional transportation
issues consistent with the UTRC theme.
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1. INTRODUCTION and OVERVIEW

The Highway Capacity Manual (HCM) has had a delay-based level of service methodology for
signalized intersections since 1985. The 2010 HCM has revised the method for calculating
delay. This happened concurrent with such jurisdictions as NYC reviewing the use of the HCM
method in their environmental impact regulations (e.g. CEQR process), and concurrent with a
dialog in the profession on when it is appropriate to use simulation models in lieu of HCM
methods. This effort focused on providing guidance on how to use the 2010 HCM signalized
intersection method in the context of the NYC urban environment.

It was deemed important by NYCDOT to verify whether the delay and saturation flow
estimates were consistent with what is found in the field in New York City, and specifically
Manhattan.

It was decided to measure and do analyses of the following measures of effectiveness:

a. Saturation flow rate,
b. Delay, and
c. Start-up lost time.

We began the process with meetings with NYCDOT staff to determine what data was
available and what level of analysis they thought was needed. The HCM signalized intersection
methodology is known to not work well in oversaturated conditions unless a multi-period
analysis is done. Since the analysis that NYCDOT does with the HCM always uses a 15-minute
period analysis and not a multi-period one, it was decided to only look at intersections that were
not oversaturated when measuring and comparing delay results.

The HCM 2010 arterial analysis methodology does consider queues and oversaturated
conditions that should better reflect conditions in NYC, given that NYC is made up of arterial
streets and not individual isolated intersections. However, the standard method used and
required by CEQR is the signalized intersection methodology. This then was another factor in
deciding not to use oversaturated intersections.

It was found that the field data of saturation flow and delay were well correlated with the
values computed using the 2010 Highway Capacity Manual methodologies, but that the start-up
lost times that are defaulted and used in an HCM analysis are very different from the values
measured in field data.



2. LITERATURE

The literature study consisted of reviewing the methodology in the 2010 Highway
Capacity Manual [1], Chapters 18 and 30 on signalized intersections. The HCM details a
methodology to calculate saturation flow rate from data [2], which was used in this project on the
video data received from NYCDOT.

Other methods were also reviewed, most being very similar to that documented in the
HCM. These included the headway calculation methodology from Refs [3-5].

There is much literature on the estimation methods used and the results of saturation flow
rate and lost time studies. A few important studies have concluded that saturation flow rate
increases as queues get longer, and that this continues even past the 15" vehicle in queue [6,7].

Field measurements of both saturation flow rate and start-up lost time have been found to
vary significantly in much of the literature [8-10]. Reference [9] goes on to state that it is
doubtful that base saturation flow rate is even a stable or constant value.

In Ref [5], Rahman et al. came to the conclusion that using the methodology in the HCM
would variably underestimate saturation flow at some locations while overestimating it at other
locations.

3. DATA COLLECTION

The data collection process in this project turned out to be much more difficult and time
consuming than anticipated. The source of data committed to by NYCDOT was video tapes that
they were collecting from a simultaneous project underway at NYCDOT. Polytechnic was given
access to videos of 20 intersections, from which we would reduce saturation flow, start up lost
time, and delay data. The NYU-Poly team spent two to three months going through these videos
to find locations that we could use. However, after an analysis of each of the intersections we
found that we could not reduce the required data from the video tapes. It was determined that the
camera angle did not give access to all information that was needed to collect the usable data.
Basically, there were three problems with the video recordings:

1. The video did not include a view of the signal heads, so that we could not see the
beginning of green time. Because of this, start up lost time could not be measured.

2. The video did not show the entire link length and thus the back of the queue could not
be seen. Without knowing the back of queue, we could not calculate delay.



The team next talked to NYCDOT’s Division of Traffic Operations, the Office of Project
Analysis/CEQR. They had videos of 5 intersections that they shared with us. Again, after
viewing the video recordings, it was determined that neither delay nor headway data could be
retrieved.

After discussions with NYCDOT, it was determined that the only way to get the data
needed to measure delay, start up lost time, and saturation flow rate was to get new video
recordings that would include all the required camera angles. Since the project did not include a
budget to go out and collect new data ourselves, we worked with the Traffic Management Center
(TMC) of NYCDOT. At the TMC, our team along with TMC employees searched for locations
where the camera angle could be adjusted such that the approach could be seen from the front,
the stop line was visible, and the signal head was visible. Additionally, we looked for locations
where the entire block was visible. A total of nine intersections were selected during the process.
Out of these nine, data reduction was done for seven intersections. Not all of the videos were
clear enough to get the data we needed, thus those hours of tape were removed.

Additionally, it was discovered that even where the camera could see down the link, it
was most often the case, that when the queue was long enough to reach the end of the link, that
we could not distinguish the vehicles enough to keep an accurate count of back of queue. Thus
for delay studies, we could only use locations that were well undersaturated.

After data reduction, there were 9 hours of of usable data.

Delay Measurement

Three of the videotaped intersections had angles that one could see the entire length of the queue,
and thus were able to be reduced to produce delay results. Even at these three intersections,
however, there were time periods that were not usable. This was due to queues either backing up
from downstream into the study intersection, or queues backing from the study intersection into
the upstream intersection. Additionally, there were some time periods that were controlled by a
traffic police and thus had to be eliminated, and finally some of the tapes were not clear enough
to see the individual vehicles at the upstream end of the link.

Table 1 shows the intersections that produced usable data.

TABLE 1. Intersections Analyzed

Location 1 1°* Avenue and 14" Street
Location 2 3" Avenue and 34™ Street
Location 3 West Street and Canal Street




The characteristics and the approach that was video taped at these intersections are summarized
in Table 2. At each location, data was reduced in 15-minute intervals.

TABLE 2. Characteristics at Each Intersection Location

Direction Number of Cycle Length
Lanes
Location 1 Northbound 5 90
Location 2 Northbound 5 90
Location 3 Southbound 5 120

Forms were developed to help reduce the data from the video recordings. Table 3 shows
the form used to collect delay data, using the method detailed in the Ref [2]. Not all time periods
or locations could be used to take delay measurements. Time periods were found that had
various levels of delay, but also that were not oversaturated, as this would limit the the
accurateness of the calculations. Long queues and oversaturated conditions requires knowing
where the end of the queue is in the upstream intersection and continuing the queue counts past
the arrival time period. The camera angles could not see past the end of the link, and sometimes
could not even see to the end of the link. In either of these cases, such time periods were deleted.

The adjustment factor seen at the end of Table 3 is a factor from the 2010 HCM [1],
which accounts for acceleration and deceleration delay. Neither of these are directly measured in
the queue-count procedure. The factor depends on the number of vehicles in queue as well as the
approach speed of the vehicles [1].

The study methodology recommended in the Highway Capacity Manual is based on direct
observation of vehicles-in-queue at frequent intervals.

The following should be noted [3]:

1. The method is intended for undersaturated flow conditions.

2. The method does not directly measure acceleration-deceleration delay but uses an
adjustment factor to estimate this component.

3. The method also uses an adjustment to correct for errors that are likely to occur in the
sampling process (this is the 0.9 factor seen in the form).

4. Actual measurements start at the beginning of the red phase of the subject lane.

5. There should be no overflow queue from the previous green phase when measurements start.



Table 3. Form Used for Delay Studies

Total Control Delay studies

Date &
Intersection 3 Av &34 St Time 5/17/11; 3:30
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 112(3|4|5|6|7|8|9 10
Total 0
Step 1
Interval
Sum of all Vehicles-in-queue 0
Total Number of vehicles arriving during the study period
Emprical adjustment factor 0.9
Average Time in queue
Step 2
Total Count of Stopping Vehicle
Number of cycles included in the survey
Number of lanes in the survey lane group
Number of Vehicles stopping per lane, per cycle
Step 3
Fraction of Vehicles stopping
Step 4
Correction Factor (From table below)
Total Control delay 0
Adjustment Factor for Acceleration/Decceleration Delay
Vehicles stopping per lane, per cycle
Free Flow Speed (mi/h) 7 Vehs 8-19 vehs 20-30 vehs
<37 5 2 -1
>37-45 7 4 2
>45 9 7 5

Heavy Vehicles




Saturation Flow and Start-up Lost Time Measurement

Saturation flow rate represents the maximum rate of vehicles on average that can pass through
the stop line from a standing queue, after the start-up lost time is passed. It is measured lane-by-
lane. Headways are measured as each vehicle’s front axle crosses the stop line. These data were
reduced from the video tapes. Both start-up lost time and saturation flow rate were calculated
from this data, assembling the data in 15-minute intervals. Base saturation flow rate and
prevailing saturation flow rate were estimated.

Saturation flow as stated in the HCM, is based on the average headway of vehicles after
the first ten to fourteen seconds after beginning of green, which is about four to six vehicles in
the queue. Those first four-to-six vehicles are affected by start-up lost time and thus are
expected to have higher headways. The HCM recommends using the first four vehicles for
determining start-up lost time. Thus, in order to measure saturation flow, we had to use only
those time periods that had more than five vehicles in queue at the beginning of green.

In order to properly record headways, the video camera has to capture the signal head (in
order to see beginning of green) as well as the stop line. Only two intersections for which we
had videos were able to meet these requirements. The two locations are shown in Table 4.

Table 4: Approaches used for Measuring Headways
Location Directions

3™ Avenue at 34™ Street Northbound

Park Avenue at 57" Street Northbound

The base saturation flow rate is that when there are no heavy vehicles, no turning
vehicles, no buses, no bicycles, no pedestrians, level terrain, no parking, non-CBD area type, and
12-foot lanes. It is almost impossible to find locations that have all these conditions. Middle
through lanes were used to find this value, since this avoids having to consider the effects of
turning vehicles, parking, bicycles and pedestrians. The only factors that could not be avoided
are heavy vehicles and area type. To limit the effect of heavy vehicles on headway, any
headway of a heavy vehicle or vehicle after the first heavy vehicle were discarded. The
prevailing saturation flow rate use all the headways.

Start-up lost time is assumed to be a component of the headways of the first four
vehicles, and it is measured relative to the base condition. There were 9 hours of data available
for measuring headways. It is true that it would have been preferable to have more locations to
get a better calibration of start-up lost time. Our results, however, showed some interesting
trends.



3.

After all the data was collected and reduced, summaries were made and comparisons of

DATA ANALYSIS

results between the field data and the HCM method were performed.

Analysis of Start-up Lost Time

Tables 5, 6, and 7 shows the summary of the start-up lost times and prevailing headway

values upon which it was based. This summary is based on the actual data sheets shown in
Appendices A and B. Table cc shows the value of start-up lost time by 15-minute intervals.
Table 7 shows the average values and standard deviation by location and overall.

Table 5. Start-up Lost Time Values by 15 minutes at Third Avenue and 34™ Street.

3RD AVENUE AT 34TH STREET

Base Prevailing | Base Sat | Prevailing Sat

Date TIME LOST TIMES Headway Headway Flow flow
28-Sep 8:15 0.98 2.81 4.24 1281 849
28-Sep 8:30 -0.82 291 4.46 1237 807
28-Sep 9:45 2.46 241 3.05 1494 1180
28-Sep 3:30 4.1 2.02 3.31 1782 1088
28-Sep 3:45 2.77 2.17 2.7 1659 1333
28-Sep 4:00 1.19 3.23 3.67 1115 981
17-May 4:15 2.4 2.1 2.96 1714 1216
28-Sep 4:30 1.36 2.23 2.54 1614 1417
18-May 4:30 0.85 2.94 3.8 1224 947
28-Sep 5:45 0.55 2.78 3.22 1295 1118
28-Sep 6:00 1.21 2.39 3.16 1506 1139
28-Sep 6:15 1.08 2.58 2.85 1395 1263
28-Sep 6:30 2.04 2.96 3.35 1216 1075
18-May 6:30 0.62 2.94 4.5 1224 800
28-Sep 6:45 0.55 2.4 3.28 1500 1098
28-Sep 7:00 -0.34 2.27 2.53 1586 1423
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Table 6. Start-up Lost Time Values by 15 minutes at Park Avenue and 57" Street

Park Avenue
29-Sep 12:00 1.76 2.54 3.29 1417 1094
28-Sep 12:00 0.20 2.95 3.16 1220 1139
29-Sep 12:30 1.87 2.59 2.59 1390 1390
28-Sep 12:30 -1.33 3.18 3.40 1132 1059
29-Sep 12:45 1.34 2.54 2.99 1417 1204
28-Sep 12:45 -0.34 2.96 3.72 1216 968
29-Sep 1:00 2.43 2.45 2.45 1469 1469
28-Sep 1:00 0.23 3.25 3.72 1108 968
29-Sep 1:15 3.06 2.70 2.70 1333 1333
28-Sep 1:15 1.19 2.64 3.07 1364 1173
29-Sep 1:30 1.57 2.78 3.45 1295 1043
28-Sep 1:30 1.00 2.82 2.99 1277 1204
28-Sep 1:45 0.27 2.81 3.30 1281 1091
28-Sep 2:00 1.77 2.35 3.23 1532 1115
28-Sep 2:15 2.13 2.37 3.94 1519 914
28-Sep 2:30 1.21 2.45 3.09 1469 1165
28-Sep 2:45 2.39 2.29 3.19 1572 1129
29-Sep 4:15 2.51 2.51 3.26 1434 1104
29-Sep 4:30 3.05 2.69 3.46 1338 1040
29-Sep 4:45 3.15 2.46 2.56 1463 1406
Table 7. Statistics for the Start-up Lost Time Data
Lower Upper
95% 95%
Standard | No conf. conf.
Mean Median Deviation | Samples | bound bound

3rd Ave

at 34th

St 1.31 1.14 16 0.72 1.91

3rd Ave

at 34th

St 1.47 1.67 20 0.95 2.00

Both

Locations 1.40 1.28 36 1.01 1.79

It can be seen it Table 7 that the means are not very different for the two locations and

thus it make sense to consider both locations and all time periods together. The overall mean is

1.4 seconds of start-up lost time. It is interesting that the median is even lower, showing that

50% of the time, the start up lost time is under 1.28 seconds. The 95% confidence bounds on the

mean are from 1.01 to 1.79 seconds. The default value that is usually used when running the
HCM 2010 procedure is 2.0 seconds of start-up lost time.
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The results were not assembled for time periods, that is, AM, PM, and midday values,
because there was not enough data in the AM or PM peak to separate it out.

Analysis of Saturation Flow Rates

Using the same headway data found in Appendices B and C, base and prevailing
saturation flow rate were calculated. Tables 8 and 9 show summaries of the results.

Table 8. Saturation Flow Rate at Third Avenue and 34™ Street.

3RD AVENUE AT 34TH STREET

Base Sat | Prevailing Sat

Date TIME Flow flow
28-Sep 8:15 1281 849
28-Sep 8:30 1237 807
28-Sep 9:45 1494 1180
28-Sep 3:30 1782 1088
28-Sep 3:45 1659 1333
28-Sep 4:00 1115 981
17-May 4:15 1714 1216
28-Sep 4:30 1614 1417
18-May 4:30 1224 947
28-Sep 5:45 1295 1118
28-Sep 6:00 1506 1139
28-Sep 6:15 1395 1263
28-Sep 6:30 1216 1075
18-May 6:30 1224 800
28-Sep 6:45 1500 1098
28-Sep 7:00 1586 1423
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Table 9. Saturation Flow Rate at Park Avenue

Base Sat | Prevailing Sat
Date Time Flow Flow
29-Sep 12:00 1417 1094
28-Sep 12:00 1220 1139
29-Sep 12:30 1390 1390
28-Sep 12:30 1132 1059
29-Sep 12:45 1417 1204
28-Sep 12:45 1216 968
29-Sep 1:00 1469 1469
28-Sep 1:00 1108 968
29-Sep 1:15 1333 1333
28-Sep 1:15 1364 1173
29-Sep 1:30 1295 1043
28-Sep 1:30 1277 1204
28-Sep 1:45 1281 1091
28-Sep 2:00 1532 1115
28-Sep 2:15 1519 914
28-Sep 2:30 1469 1165
28-Sep 2:45 1572 1129
29-Sep 4:15 1434 1104
29-Sep 4:30 1338 1040
29-Sep 4:45 1463 1406

Table 10 shows statistics on the Base saturation flow rate. In the HCM2010, base
saturation flow rate is defined as 1900 pcphgpl. Given that we could not avoid the fact that
Manhattan is a CBD, we can adjust the 1900 to reflect the area-type factor in the HCM of 0.9.
This would give a base saturation flow rate of 1710 pcphgpl. The values found from the data are
considerably lower. The mean value for all locations is approximately 1400 pcphpl, with the
95% confidence bounds being from 1336 to 1447. Notice that the mean and median are exactly

the same, and the standard deviation is only 169 vehicles.

Table 10. Statistics for Base Saturation Flow Rate

Mean Lower Upper
Base Sat Standard | No 95% 95%
Flow Median Deviation | Samples | conf.Bd | conf.Bd
3" Ave 1428 1445 206 16 1326.64 1529
Park Ave 1362 1377 130 20 | 1305.39 1419
Both
Locations 1392 1393 169 36 | 1336.28 1447
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A t-test was done to see if there was a statistical difference in the means of the two locations.
The results, as seen in Table 11, show that there is not a statistically significant difference
between the two locations. Thus the overall base saturation flow rate should be used.

Table 11. T-test on means of two locations
Comparing Means [ t-test assuming equal variances (homoscedastic) ]
Descriptive Statistics

Sample
VAR size Mean Variance
16 1,427.75419 42,583.90636
20 1,362.4148 16,930.53532
Summary
Degrees Of Freedom 34 Hypothesized Mean Difference 0.E+0
Test Statistics 1.15905 Pooled Variance 28,248.19902
Two-tailed distribution
p-level 0.25451 t Critical Value (5%) 2.03224
One-tailed distribution
p-level 0.12726 t Critical Value (5%) 1.69092

Table 12 shows the statistics on prevailing saturation flow rate.

Table 12: Statistics for Prevailing Saturation Flow Rate

Lower Upper
Mean 95% 95%
Prevailing Standard | No conf. conf.
Sat Flow | Median Deviation | Samples | bound bound
3rd Ave
at 34th St 1108.43 1107.79 197.27 16 1011.77 1205.09
3rd Ave
at 34th St 1150.42 1121.54 150.42 20 1084.49 1216.34
Both
Locations 1131.76 1116.28 171.49 36 1075.74 1187.78
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Analysis of Delay

Delay data was measured from the video tapes for the locations shown in Table 1, and delay was
calculated using the HCM 2010 methodology. Level of service, as defined in the HCM, is based
upon these delay numbers. The breakpoints for level of service at a signalized intersection are
given in Table 13.

TABLE 13. LOS Criteria

Control Delay (s/veh) LOS
<10 A
>10-20 B
>20-35 C
>35-55 D
>55-280 E
> 80 F

Tables 14 - 16 show a sample of the delay results calculated from both the field data and
using the 2010 HCM methodology, for each location. Included in the tables are also
comparisons of the level of service produced by each methodology. It can be seen that for under
saturated conditions, the results align very well. In many cases, a change in level of service is
due to the delay number being very close to the break point between the two levels of service.
For instance, on 1* Avenue at 14™ street, at 4pm, the data calculated a delay of 29.03 seconds per
vehicle, which is level of service C. The HCM methodology predicted a delay of 19.07 seconds
per vehicle. There is about a 10-second difference per vehicle in the prediction. However, if the
HCM2010 value was just 0.93 seconds higher, it would also be in the LOS C range.
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TABLE 14. Sample Delay data for 1°* Avenue at 14" Street

1 Ave & 14 Street
Time Data HCM Data | HCM
Delay Delay LOS | LOS
Sec Diff
20-Jun 14:00 26.96 23.54 C C 3.42
14:15 27.59 23.00 C C 4.59
14:30 30.11 22.07 C C 8.04
14:45 32.78 23.50 C C 9.28
15:00 30.51 26.10 C C 4.41
15:15 22.30 21.27 C C 1.03
15:30 22.00 21.45 C C 0.55
15:45 15.40 19.19 B B 3.79
16:00 29.03 19.07 C B 9.96
16:15 20.04 18.03 C B 2.01
16:30 13.71 17.51 B B 3.80
16:45 11.90 21.64 B C 9.74
17:00 11.73 19.12 B B 7.39
17:15 22.88 18.43 C B 4.45
17:30 16.85 18.66 B B 1.81
17:45 19.02 20.29 B C 1.27
21-Jun 14:00 47.42 18.86 D B 28.56
14:15 43.12 17.84 D B 25.28
14:30 33.18 17.07 C B 16.11
14:45 33.56 17.70 C B 15.86
15:00 38.97 17.87 D B 21.10
15:15 37.21 17.46 D B 19.75
15:30 23.33 17.46 C B 5.87
15:45 23.61 18.02 C B 5.59
16:00 24.27 16.51 C B 7.76
16:15 19.46 16.25 B B 3.21
16:30 14.33 16.13 B B 1.80
18:15 22.61 17.63 C B 4.98
18:30 20.52 17.31 C B 3.21
18:45 29.07 17.54 C B 11.53
19:00 35.44 17.75 D B 17.69
19:15 24.37 17.27 C B 7.10
19:30 27.28 17.81 C B 9.47
19:45 20.44 17.42 C B 3.02
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TABLE 15. Sample Delay data for 3" Avenue at 34" Street

3rd Avenue at 34th Street

. Data HCM Data | HCM .
Time | pelay | Delay Los | Los |>€¢ Diff

5/17/12 | 7:00 4.5 7.0 A A 2.5
7:15 6.0 7.0 A A 1.0
7:30 48 7.1 A A 23
7:45 7.3 7.4 A A 0.1
8:00 9.8 8.3 A A 15
8:15 121 17.7 B B 5.6
8:30 135 125 B B 1.0
8:45 2356 13.7 C B 9.9
9:00 121 11.7 B B 0.4
9:15 14.1 9.2 B A 4.9
10:45 9.3 75 A A 1.8
11:00 119 8.6 B A 33
11:15 18.4 9.1 B A 9.3
11:45 136 13.7 B B 0.1
12:00 9.0 9.4 A A 0.4
12:15 16.0 13.3 B B 2.7
12:30 143 11.2 B B 3.1
12:45 4.6 12.9 A B 8.3
13:00 16.9 15.4 B B 15
13:15 136 17.7 B B 4.1
13:30 15.0 21.9 B C 6.9
13:45 19.0 26.4 B C 7.4
14:00 225 15.4 C B 7.1
14:15 16.8 19.7 B B 29
14:30 133 18.2 B B 4.9
14:45 20.0 30.9 C C 109
5/18/12 | 7:00 3.0 7.6 A A 4.6
7:15 3.1 7.9 A A 4.7
7:30 3.7 7.8 A A 41
7:45 9.0 205 A C 115
9:45 113 8.5 B A 28
10:00 114 17.4 B B 6.0
10:15 10.2 7.9 B A 2.3
10:30 14.9 8.4 B A 6.5
10:45 13.1 8.4 B A 4.7
5/20/12 | 845 14.8 213 B C 6.5
9:00 208 32.9 C C 12.1
9:15 147 338 B C 19.1
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TABLE 16. Sample Delay data for West Street at Canal Street

West Street at Canal
Time Data HCM Data | HCM | Sec
Delay Delay LOS LOS | Diff
Sep-11 10:30 AM 8.2 4.3 A A 3.9
10:45 AM 8.1 4.0 A A 4.1
11:00 AM 7.9 4.3 A A 3.6
11:15 AM 7.1 3.9 A A 3.1
11:30 AM 7.6 3.9 A A 3.8
11:45 AM 8.8 4.3 A A 4.5
4:00 PM 7.5 4.0 A A 3.5
4:15 PM 8.0 3.9 A A 41
4:30 PM 7.4 3.8 A A 3.5
4:45 PM 8.6 3.6 A A 5.0
29-Sep 8:00 AM 9.7 4.3 A A 5.4
8:15 AM 8.6 5.2 A A 3.4
8:30 AM 8.0 4.6 A A 3.4
11:00 AM 9.5 4.0 A A 5.5
11:15 AM 7.6 4.5 A A 3.1
11:30 AM 9.3 4.3 A A 5.0
11:45 AM 8.2 5.0 A A 3.2
4:00 PM 8.3 3.8 A A 4.5
4:15 PM 10.8 3.4 B A 7.4
4:30 PM 11.3 3.5 B A 7.8
4:45 PM 9.1 4.2 A A 4.9
5:00 PM 8.4 3.6 A A 4.8
5:15 PM 8.7 3.8 A A 49
5:30 PM 9.6 3.9 A A 5.7
5:45 PM 8.6 3.5 A A 5.0
6:00 PM 8.2 33 A A 4.9
6:15 PM 9.0 41 A A 49
6:30 PM 9.3 4.4 A A 5.0
6:45 PM 9.8 3.5 A A 6.3
7:00 PM 9.9 4.1 A A 5.8
7:15PM 10.7 3.6 B A 7.1
7:30 PM 8.7 4.1 A A 4.6
7:45 PM 10.7 33 B A 7.4
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Tables 17 — 19 show the results of doing paired t tests on the mean, hypothesizing that the
difference in the means in zero between the field results and HCM results. Only at West and
Canal streets can the hypothesis not be rejected. At that location (West and Canal) going
Southbound, the through vehicles have an excellent progression and relatively little red time, so
the delay numbers are very small in both methodologies.

TABLE 17. Paired t-test for 1% Avenue at 14" Street

Comparing Means [ Paired two-sample t-test ]
Descriptive Statistics

Sample
VAR size Mean Variance
48 22.97104 82.98809
48 18.8055  4.64903
Summary
Degrees Of Freedom 47 Hypothesized Mean Difference 0.E+0
Test Statistics 3.12213 Pooled Variance 43.81856
Two-tailed distribution
p-level 0.00307 t Critical Value (5%) 2.01174
One-tailed distribution
p-level 0.00153 t Critical Value (5%) 1.67793

TABLE 18. Paired t-test for 3™ Avenue at 34" Street

Comparing Means [ Paired two-sample t-test ]
Descriptive Statistics

Sample
VAR size Mean Variance
53 13.10547  28.2052
53 13.21173 44.30646
Summary
Degrees Of Freedom 52 Hypothesized Mean Difference 0.E+0
Test Statistics 0.12225 Pooled Variance 36.25583
Two-tailed distribution
p-level 0.90317 t Critical Value (5%) 2.00665
One-tailed distribution
p-level 0.45159 t Critical Value (5%) 1.67469
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TABLE 19

. Paired t-test for data at West Street and Canal

Comparing Means [ Paired two-sample t-test ]

Descriptive Statistics

VAR Sample size Mean Variance
33 8.81515 1.11751
33 3.99788 0.1987
Summary
Degrees Of Freedom 32 Hypothesized Mean Difference 0.E+0
Test Statistics 21.62943 Pooled Variance 0.65811
Two-tailed distribution
p-level 0.E+0 t Critical Value (5%) 2.03693
One-tailed distribution
p-level 0.E+0 t Critical Value (5%) 1.69389
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4. SUMMARY OF RESULTS

Field data showed that start-up lost time is regularly less than the 2.0 seconds that is used at
a default in the Highway Capacity Manual. It was often the case that the headway of several
of the first four vehicles is actually less than the saturation flow rate. Particularly the first
vehicle was found to have an extremely low headway, which is probably indicative of the
first car often jumping the light.

It has been observed that lanes where there are heavy vehicles, delay values by HCS 2010

are higher than the delay values by data method. While the ones without these components
(West St and Canal St) have almost similar delay values by both the methods.
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11. APPENDIX A

DELAY DATA FOR 1°T AVENUE AND 14™ STREET
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 16:00
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4|5 6| 7| 8| 9|10

16:00 1| 0|16(18|20|0| 0|16 | 18| 18

16:03 2| 0|14|16|16|6|12|15| 16|16

16:06 3| 0/14|19|19|0| 0|13 |14 |14

16:09 4|1 0| 5| 6] 7|2| 111|121 |11

16:12 5 0 5 6 60| O 8| 9 9
Total 0|54|65|68|8|13|63|68|68| 0 407
Step 1
Interval 20
Sum of all Vehicles-in-queue 407
Total Number of vehicles arriving during the study period 273
Emprical adjustment factor 0.9

Average Time in queue

26.83516484

Step 2

Total Count of Stopping Vehicle 120
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 2.4
Step 3

Fraction of Vehicles stopping 0.43956044
Step 4

Correction Factor (From table below) 5

Total Control delay

29.03296703

Adjustment Factor for Acceleration/Decceleration Delay

Vehicles stopping per lane, per cycle
Free Flow Speed (mi/h) 7 Vehs 8-19 vehs 20-30 vehs
<37 5 2 -1
>37-45 7 4 2
>45 9 7 5
Heavy Vehicles 16
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 16:15
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4|5 6| 7| 8| 9|10

16:15 1 4 1 5 6|0 01112113

16:18 2|1 2| 3| 3| 4|1| 0| 8| 8| 9

16:21 3 0 5 6 710 0|13 |16 | 16

16:24 4| 8|11 |11|112|0| O| 5| 7| 8

16:27 5/ 0| 5| 8| 93| 2|10|11]|12
Total 14125133 (37|4 2147 |54 |58 0 274
Step 1
Interval 20
Sum of all Vehicles-in-queue 274
Total Number of vehicles arriving during the study period 269
Emprical adjustment factor 0.9

Average Time in queue

18.33457249

Step 2

Total Count of Stopping Vehicle 92
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.84
Step 3

Fraction of Vehicles stopping 0.342007435
Step 4

Correction Factor (From table below)

Total Control delay

20.04460967

Adjustment Factor for Acceleration/Decceleration Delay

Vehicles stopping per lane, per cycle
Free Flow Speed (mi/h) 7 Vehs 8-19 vehs 20-30 vehs
<37 5 2 -1
>37-45 7 4 2
>45 9 7 5
Heavy Vehicles 18
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 16:30
Number of Vehicles in queue (Count Intervals)
Clock Time CycleNum |1| 2| 3| 4| 5| 6| 7| 8| 9|10
16:30 13 2 3 5112 |17 |13 |17 | 17
16:33 2|4 9| 9(10| 2| 0| 1| 2| 5
16:36 3|0 2| 4 0| O 1| 1| 1
16:39 410 1| 1| 1| 0| 1| 4| 5| 5
16:42 511 0 2 0| O 1 1 2
Total 8(14(19|24|14|18|20|26|30| O 173
Step 1
Interval 20
Sum of all Vehicles-in-queue 173
Total Number of vehicles arriving during the study period 248
Emprical adjustment factor 0.9
Average Time in queue 12.55645161
Step 2
Total Count of Stopping Vehicle 57
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.14
Step 3
Fraction of Vehicles stopping 0.22983871
Step 4
Correction Factor (From table below) 5
Total Control delay 13.70564516
Adjustment Factor for Acceleration/Decceleration Delay
Vehicles stopping per lane, per cycle
Free Flow Speed (mi/h) 7 Vehs 8-19 vehs 20-30 vehs
<37 5 2 -1
>37-45 7 4 2
>45 9 7 5
Heavy Vehicles 14
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 16:45
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1 2 3 415|6 7 8 9| 10
16:45 1(0 4 7 8/0]|0 1 1 2
16:48 2|0 2| 6| 6|0|0| 11| 11| 13
16:51 3|2 5| 6| 7|(0|0| 9| 13| 13
16:54 412| 4| 7|11|0|0| 6| 6| 6
16:57 5|1 2 3 51212 4 4 6
Total 5117129 |37|2|2|31|35|40| O 198
Step 1
Interval 20
Sum of all Vehicles-in-queue 198
Total Number of vehicles arriving during the study period 333
Emprical adjustment factor 0.9
Average Time in queue 10.7027027
Step 2
Total Count of Stopping Vehicle 80
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.6
Step 3
Fraction of Vehicles stopping 0.24024024
Step 4
Correction Factor (From table below) 5
Total Control delay 11.9039039
Adjustment Factor for Acceleration/Decceleration Delay
Vehicles stopping per lane, per cycle
Free Flow Speed (mi/h) 7 Vehs 8-19 vehs 20-30 vehs
<37 5 2 -1
>37-45 7 4 2
>45 9 7 5
Heavy Vehicles 24

27




Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 17:00
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

17:00 1(0| 3| 7| 9/3|0| 8| 8| 9

17:03 2|0 1| 4| 5|00 O] 1| 2

17:06 310 2 3 4102 4 7 7

17:09 4|10 6| 9| 9(2|0| 2| 4| 6

17:12 5|5 8 9/10(0|0 2 3 4
Total 5120|3237 |5|2|16|23|28| O 168
Step 1
Interval 20
Sum of all Vehicles-in-queue 168
Total Number of vehicles arriving during the study period 288
Emprical adjustment factor 0.9
Average Time in queue 10.5
Step 2
Total Count of Stopping Vehicle 71
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.42
Step 3
Fraction of Vehicles stopping 0.246527778
Step 4

Correction Factor (From table below)

Total Control delay

11.73263889

Heavy Vehicles

17
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 17:15
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4|5|/6| 7| 8| 9|10

17:15 1 0| 1| 3|0|0| 2| 4| 5

17:18 2| 5| 3| 8| 8/0|0|17| 18] 19

17:21 3(/10|10|12|13|3|3| 5| 5| 8

17:24 4| 4|12 16|16 |0|3|12| 12| 14

17:27 5 5117117117100 3 4 4
Total 27 |42 |54 157(3|6|39|43|50| O 321
Step 1
Interval 20
Sum of all Vehicles-in-queue 321
Total Number of vehicles arriving during the study period 277
Emprical adjustment factor 0.9

Average Time in queue

20.85920578

Step 2
Total Count of Stopping Vehicle 112
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 2.24
Step 3
Fraction of Vehicles stopping 0.40433213
Step 4
Correction Factor (From table below) 5

Total Control delay

22.88086643

Heavy Vehicles

18
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 17:30
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4| 5|/6| 7| 8| 9|10

17:30 1 1 0 1 2 0|{0|14|14 | 14

17:33 2| 5| 6| 7| 8| 10| 3| 3| 4

17:36 3 3114 |16 17 8|3 3 4| 4

17:39 4|1 0| 1| 2| 3| 1|(0| 8| 9|10

17:42 5 211111 12 0|0 5 6 6
Total 11132(37|42]10|3(33|36(38| O 242
Step 1
Interval 20
Sum of all Vehicles-in-queue 242
Total Number of vehicles arriving during the study period 282
Emprical adjustment factor 0.9

Average Time in queue

15.44680851

Step 2

Total Count of Stopping Vehicle 79
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.58

Step 3

Fraction of Vehicles stopping

0.280141844

Step 4

Correction Factor (From table below)

Total Control delay

16.84751773

Heavy Vehicles

21
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 17:45
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1 2 3 4| 516 7 8 9| 10

17:45 11 7| 10| 11 313|112 14| 16

17:48 21| 6| 8| 9| 2(0| 0| 2| 2

17:51 312 2 8| 11 1({0| 15| 15| 15

17:54 4|10|15| 18| 19| 4|0| 15| 17| 4

17:57 5|0 2 2 4 0|0 8| 10| 10
Total 4132|46| 54| 10|3|50|58|47| O 304
Step 1
Interval 20
Sum of all Vehicles-in-queue 304
Total Number of vehicles arriving during the study period 320
Emprical adjustment factor 0.9
Average Time in queue 17.1
Step 2
Total Count of Stopping Vehicle 123
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 2.46
Step 3
Fraction of Vehicles stopping 0.384375
Step 4
Correction Factor (From table below) 5
Total Control delay 19.021875
Heavy Vehicles 16
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 18:00
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

18:00 1(0 4110|1110 1 1 4

18:03 21| 3| 3| 3|00 2| 3| 3

18:06 310 7 7 812]|0 1 1 1

18:09 4|11| 0| 0| 2|0|3| 8| 9| 9

18:12 514 4 5 511]0 2 2 3
Total 6|18 |25|29|4|3|14|16|20| O 135
Step 1
Interval 20
Sum of all Vehicles-in-queue 135
Total Number of vehicles arriving during the study period 295
Emprical adjustment factor 0.9
Average Time in queue 8.237288136
Step 2
Total Count of Stopping Vehicle 54
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.08
Step 3
Fraction of Vehicles stopping 0.183050847
Step 4
Correction Factor (From table below) 5
Total Control delay 9.152542373
Heavy Vehicles 14
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Total Control Delay studies

Intersection 1Av & 14 St Date & Time ‘ 06/20/11; 18:15
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1 2 3 4|5|6 7 8 9] 10

18:15 1 0 1 1 3|/0(0 2 3 3

18:18 2 0 6| 10| 11|0 |0 1 2 3

18:21 3 3 2 2 1(0|4| 10| 10| 10

18:24 4 7 6 9 9|5|4 2 2 2

18:27 5 0 0 0 0|{0|0| 10| 12| 14
Total 10| 15| 22| 24 |5|8| 25| 29| 32 0 170
Step 1
Interval 20
Sum of all Vehicles-in-queue 170
Total Number of vehicles arriving during the study period 300
Emprical adjustment factor 0.9
Average Time in queue 10.2
Step 2
Total Count of Stopping Vehicle 57
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.14
Step 3
Fraction of Vehicles stopping 0.19
Step 4
Correction Factor (From table below) 5
Total Control delay 11.15
Heavy Vehicles 9
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 18:30
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

18:30 1(0 2 2 3{0|0|12] 12| 14

18:33 2|5(12|13(14|0|2| 5| 6| 9

18:36 3|0 6| 7| 8|0|0| 9|10 10

18:39 4|11| 5| 5| 5(0|0| 4| 4| 4

18:42 5|0 0 4 41110 3 4 6
Total 6125|3134 |1]|2|33|36|43| 0 211
Step 1
Interval 20
Sum of all Vehicles-in-queue 211
Total Number of vehicles arriving during the study period 335
Emprical adjustment factor 0.9

Average Time in queue

11.33731343

Step 2

Total Count of Stopping Vehicle 77
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.54

Step 3

Fraction of Vehicles stopping

0.229850746

Step 4

Correction Factor (From table below)

Total Control delay

12.48656716

Heavy Vehicles

17
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 18:45
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

18:45 1(0 2 6 611|012 12| 12

18:48 212 6| 6| 8|0|0| 3| 3| 3

18:51 3|11 3| 810|210 2| 3| 3

18:54 410 2| 2| 2|2|0| O 1| 2

18:57 5|1 3 7 91210 2 2 5
Total 4116129|35|6|0|19]21|25| O 155
Step 1
Interval 20
Sum of all Vehicles-in-queue 155
Total Number of vehicles arriving during the study period 311
Emprical adjustment factor 0.9
Average Time in queue 8.971061093
Step 2
Total Count of Stopping Vehicle 69
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.38
Step 3
Fraction of Vehicles stopping 0.221864952
Step 4
Correction Factor (From table below) 5
Total Control delay 10.08038585
Heavy Vehicles 18
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 19:00
Number of Vehicles in queue (Count Intervals)
Clock Time CycleNum |1| 2| 3| 4| 5| 6| 7| 8| 9|10

19:00 12| 1| 2| 5| 2| 0| 5| 6| 7

19:03 20 4| 5 6| 0O 4|11 |11 |11

19:06 34| 5| 8| 9| 2| 2| 1] 2| 4

19:09 412 2| 6| 7| 4| 2 8| 1

19:12 511 5 8 8| 4| 21013 | 14
Total 9|17 |29|35|12|10(35|40(|37| O 224
Step 1
Interval 20
Sum of all Vehicles-in-queue 224
Total Number of vehicles arriving during the study period 311
Emprical adjustment factor 0.9

Average Time in queue

12.96463023

Step 2

Total Count of Stopping Vehicle 102
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 2.04

Step 3

Fraction of Vehicles stopping

0.327974277

Step 4

Correction Factor (From table below)

Total Control delay

14.60450161

Heavy Vehicles

16
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 19:15
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4|5|/6| 7| 8| 9|10

19:15 1 311113 |13|2|0|16| 16| 16

19:18 2| 4| 611|112 |2| 8| 8| 8

19:21 3| 0| 2| 5| 5|10 3| 3| 4

19:24 4| 3| 4| 8|10|1|0| 2| 2| 2

19:27 5 0 7 7 9|10 2 3 4
Total 10|30 44|48 |7|2(31(32(34| O 238
Step 1
Interval 20
Sum of all Vehicles-in-queue 238
Total Number of vehicles arriving during the study period 322
Emprical adjustment factor 0.9

Average Time in queue

13.30434783

Step 2

Total Count of Stopping Vehicle 107
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 2.14

Step 3

Fraction of Vehicles stopping

0.332298137

Step 4

Correction Factor (From table below)

Total Control delay

14.96583851

Heavy Vehicles

12
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 19:30
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

19:15 111 3| 8| 8|3|2| 5| 5| 5

19:18 22| 0| 4| 5|2|0| 9]|10] 10

19:21 3|0 2| 6| 6/0|0| 9| 9|11

19:24 413| 2| 7| 7(2|0| 3| 4| 5

19:27 5|0 4 4 6122 5 7 7
Total 6|11/29(32|9|4|31|35/38| 0 195
Step 1
Interval 20
Sum of all Vehicles-in-queue 195
Total Number of vehicles arriving during the study period 321
Emprical adjustment factor 0.9

Average Time in queue

10.93457944

Step 2

Total Count of Stopping Vehicle 71
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.42

Step 3

Fraction of Vehicles stopping

0.221183801

Step 4

Correction Factor (From table below)

Total Control delay

12.04049844

Heavy Vehicles

13
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Total Control Delay studies

Date &
Intersection 1Av & 14 St Time 06/20/11; 19:45
Number of Vehicles in queue (Count Intervals)
Clock Time Cycle Num 1| 2| 3| 4/5|6| 7| 8| 9|10

19:45 1(0 71121210 4 4 6

19:48 212 2| 2| 3|1|0| 0] O} 2

19:51 3|0 6/10|10(3|0| 1| 1| 1

19:54 413 2| 3| 4|(1|/0]| 4| 5| 7

19:57 5|1 1 2 4122 6 6 7
Total 6|18|29|33|8|2|15|16|23| O 150
Step 1
Interval 20
Sum of all Vehicles-in-queue 150
Total Number of vehicles arriving during the study period 286
Emprical adjustment factor 0.9

Average Time in queue

9.440559441

Step 2

Total Count of Stopping Vehicle 60
Number of cycles included in the survey 10
Number of lanes in the survey lane group 5
Number of Vehicles stopping per lane, per cycle 1.2
Step 3

Fraction of Vehicles stopping 0.20979021
Step 4

Correction Factor (From table below) 5
Total Control delay 10.48951049
Heavy Vehicles 11
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APPENDIX

HEADWAY DATA 3%° AVENUE AND 34™ STREET
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Intersection 3 Av & 34 St Date & Time 5/20/11; 8:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
1 2 3 4 5 6 7 8 9 10
1(3.85| 429 | 5.36 2.29 Right
8:15:04 29| 2.16 2.4 1.73
2.74
1.68
0
21224 | 237 | 4.78 10.48 Right
299 | 3.71 | 3.21 11.95
2.69| 2.87| 6.13
1.88 | 4.68
0.75| 3.33| 4.71
31219 243 | 4.01 2.32 6.81 Right
2.82 | 3.05
276 | 291 | 2.18
0.85| 2.27 | 3.66 2.21
0
4 |535| 864 | 7.94 7.17 5.85 3.9 Right
8:19:34 | 1.94 | 2.44
276 | 3.35| 1.84
1.52 | 3.19
0
51226 | 3.07| 4.64 11.01 2.19 Right
0
0
0
0
6298 | 486 | 3.86 3.24 6.55 3.91 1.04 3.32 2.58 3.4 | Right
0
0
0
0
71209 | 438 | 3.72 2.41 | 12.26 3.01 Right
8:24:04 | 2.23 | 3.08 | 3.35 3.51| 4.68 2.3 287 | 199 | 4.83| 227
0
0
0
8202 | 3.86 Right
8:25:34 | 2.32 | 2.04 4.5 4.21
1.73 | 3.85| 1.66 3.16
198 | 3.05| 1.76 2.71
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1.68| 29| 4.05
9|237| 3.54 Right
8:27:04
AM | 34| 266 221 3.24
223 | 191 1.76 1.68 | 2.66
1.35 | 4.24 | 2.43
2.79 | 2.73
10 | 3.08 | 6.83 | 7.14 2.74| 2.59| 4.86 Right
3.46 | 3.08
0
4.57
0
11 | 2.76 Right
8:30:04 | 2.01 | 2.32| 4.75
2.18 | 3.49
3.33
0
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Start up Lost Time
Ideal
Hdwy Prevailing 1 2 3 4
1.19 1.63 2.7 -0.37
0.24 -0.5 -0.26 -0.93
0.08
-0.98
-0.42 -0.29 2.12 7.82
0.33 1.05 0.55
0.03 0.21 3.47 -2.66
-0.78 2.02
-1.91 0.67
6.81 -0.47 -0.23 1.35 -0.34
0.16 0.39
0.1 0.25 -0.48
-1.81 -0.39 1 -0.45
4.88
-0.72 -0.22
0.1 -0.82
-1.14
2.19
2.85
7.64
2.96 3.16 -0.43 0.42
-0.34 -0.62
-0.93 1.19 -1 0.5
-0.68 0.39 -0.9 0.05
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-0.98 0.24 1.39
0.74 -0.45
2.66 2.66 -0.43 -0.75 -0.9 -0.98
-1.31 1.58 -0.23
0.13 0.07
3.73
0.8 0.42
191
-0.65 -0.34 2.09
-0.48 0.83
0.67
Base
Hdwy Prevailing -0.27 0.35 0.60 0.29
=Start
up lost
2.81 4.24 0.98 | time
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Intersection 3 Av &34St Date & Time 5/20/11; 8:30
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
8:31:34 0
0
0
0
2 0 Right
8:33:04 0
0
0
0
3 2.43 20.73 5.03 6.17 9.14 2.85 Right
8:34:34  9.06
1.28 3.21 2.01 2.18 291
0
0
4 0 Right
8:36:04 1.96 1.48 2.8 4.46
0
2.93 3.01 262 2.66 3.41
4.32
5  4.24 Right
8:37:34 0
2.94 3.47
0.7 5.61
2.54
6 2.29 5.42 Right
8:39:04 0
0
3.07 4.04
1.99
7 3.26 Right
8:40:34  6.41 293 393
0
0
0
8 0 Right
8:42:04 0
0
0
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9 4.18 5.05 Right
8:43:34 0
0
2.94 3.01
3.32
10 1.91 Right
8:45:04 1.2 5.25
Start up Lost Time
Ideal
Headway Headway 1 2 3 4
6
2.91 2.91 -1.63 0.3 -0.73
-0.95 -1.43
-2.91
0.02 0.1 -0.29 -0.25
1.41
0.03 0.56
-2.21 2.7
-0.37
0.16 1.13
-0.92

46




3.5 0.02

-2.91
-2.91
0.03 0.1
0.41
-1.71 2.34
Base
Hdwy Prevailing -0.69 0.65 -0.29 -0.49 -0.82
2.91 4.46
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Intersection 3Av &34St Date & Time 5/17/11; 9:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9 10 | LANE
1 0 Right
9:44:59 0
0
0
0
2 5.46 5.85 7.11 Right
9:46:29 0
8.93 | 3.32 1.63
6.42 5.88 3.9
14.69
3 0 Right
9:47:59 0
0
0
0
4 1.48 4.11 3.04 7.89 3.55 Right
9:49:29 2.82 4.14 3.01 3.77 2.1
0
1.29 435
0
5 41 441 1404 539 Right
9:50:59 4.85 2.94
0
2.09 3.69
0
6 2.6 5.3 438 10.34 5.46 5.83 Right
9:52:29 7.64
3.68 6.59
522 418 3.12 1.63
1.03 12.29
7 3.66 5.31 10.95 2.12 Right
9:53:59 1.63 11.29 6.55
2.43 3.05
1.93 2.91
0
8 266 Right
9:55:29 2.41
4.05 12.05
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0

9 5.61 2.91 2.44 7.92 3.1 2.48 Right
9:56:59 13.22 2.38 1.93 5.74 3.05
2.77 2.99 2.21 1.84 221
4.22 6.52 491 2.37 2.43 2.85
0
10 1.73 5.33 3.63 5.17 3.58 3.19 Right
9:58:29 2.52 5.17 2.35 6.38 5.05
1.2 5.8 14 2.6 2.59
1.65 4.1 2.98 2.09
5.41 7.86
Start up Lost Time
Ideal
Headway Headway 1 2 3
0.91 -0.78
3.47 1.49
2.1 0.41
-1.12 1.94
2.44 0.53
-0.32 1.28
5.65
1.27
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2.81

-1.38
-0.78
0.02
-0.48
0.00
1.64
3.14
3.05
2 2
2.64 2.3 1.81
3.58
0.11
2.59 2.59 -1.21
-0.76
Base
Hdwy Prevailing
2.41 3.05 0.28

1.77

-0.03
0.36

1.69

1.32

0.71

-0.48
0.58

0.57

0.35
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3.33
-0.20

-0.32

0.51
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Intersection 3 Av & 34 St | | Date&Time |  5/18/11;17:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9 10 | LANE
1 5.24 3.77 8.28 3.88 2.96 254 | 276 | 2.9 Right
17:45:04 Thru
3.51 7.08 3.55 1.99 1.51 299 | 1.82 | 3.46 Thru
1.67 6.67 2.27 4.29 1.79 14 Thru
1.46 7.47 3.46 3.83 Thru
2 1.9 2.8 | 16.14 | 12.34 4.44 3.55| 1.82 Right
17:46:34 5.89 4.05 6.47 2.51 2.12 14.88
2.04 4.11 4.94 2.58 341
1.23 4.8 2.79 2.24 1.95 3.85| 1.31|1.63 | 2.65
3.52 2.8 4.08
3 1.63 3.16 4.05 3.47 2.83 3.65| 5.24 Right
17:48:04 2.35 3.1 2.49 2.51 2.77
4.46 2.52 2.99 2.3
3.8 2.57 5.18
0.94 2.44 3.24
4 8.54 4.18 9.89 4.32 6.02 Right
17:49:34
1.77 3.4 2.93
0.9 2.79 3.07 2.52 1.95 1.77 | 2.83
1.96 3.04 2.55
5 Right
17:51:04
2.23 2.43 4.19 2.54 2.41
0.93 3.22 2.09 1.43 4.19 3.51
2.79 2.87 2.49 2.26 2.09 2.93
6 Right
17:52:34
7 0.78 | 11.74 5.55 7.91 4.46 4.13 Right
17:54:04 0.81 | 20.23 4.83 5.13 1.34 5.13
1.29 | 19.05 3.46 3.05 3.82 4.66
1.29 2.21 51| 13.37 2.55 2.29
3.62 3.71 5.02
8 1.98 3.08 8.19 | 15.66 3.51 Right
17:55:34
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9 3.94 4.38 4 6.52 5.88 23| 2.01|3.26]| 2.55 Right
17:57:04
10| 296 7.5 | 16.09 5.61 3.27 2.66 Right
17:58:34 4.18 3.72 2.15 4.58 2.88 259 | 258|227 | 2.59
11 Right
Start up Lost Time
Ideal Prevailing
Headway | Headway 1 2 3 4
2.79
2.45 2.45 0.73
1.60 1.60 -1.11 -0.51 1.51
-1.32 4.69 0.68 1.05
3.27
2.12 3.69 -0.27
3.41 3.41 -0.74 1.33 2.16 -0.20
2.28 2.28 -1.55 2.02 0.01 -0.54
0.74 0.02 1.30
3.91
2.77 -0.43 0.32 -0.29 -0.27
1.68 -0.26
1.02 -0.21 2.40
-1.84 -0.34 0.46
6.02
-1.01 0.62 0.15
1.86 2.18 -1.88 0.01 0.29 -0.26
-0.82 0.26 -0.23

52




-0.55 -0.35
3.85 3.85 -1.85 0.44 -0.69 -1.35
2.51 2.51 0.01 0.09 -0.29 -0.52
4.46
5.13 -1.97 2.05
4.66 4.24 -1.49 0.68 0.27
2.42 2.42 -1.49 -0.57
0.93
3.51
3.20
2.97
2.74 2.58 1.40 -0.63
Start up
Base Prevailing Lost
Hdwy Headway time
2.78 3.22 -0.62 0.57 0.66 -0.06 0.55
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Intersection 3 Av&345t | | Date&Time |  5/18/11;18:00

Red = Heavy vehicle; Blue = Ped; Green = interference

Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9
1 1.35 3.07 6.66 | 8.62 3.27 1.91 2.34
18:00:04 2.87 4.41 4.29 | 3.94 2.48 2.05 1.65 2.1 2.34
0
0
0

2 1.95| 11.93 7.73 | 6.95 3.52

18:01:34 2.73 3.72 209 | 1.71

3 2.93 8.11 | 16.55| 3.21 3.35 2.69

18:03:04 1.43 3.86 3.1 291 1.84 1.87 2.91 2.43 1.56

2.49 4.3 1.88 | 2.44

3.3 3.35 2.02 | 2.07

1.98 3.96 2.53 | 2.32

4 5.55 2.16 455 | 4.13 9.42 9.54 4.15 3.32

18:04:34 1.09 | 13.33 5.16 | 3.23 4.88

2.54 3.18 3.04 | 9.31

2.8 5.46 2.73 | 3.55 2.54 4.46

0.95 2.48 3.07 | 4.86

5 1.98 | 11.38 8.26 | 4.18 3.86 3.96 3.08 3.44

18:06:04 2.4 6.92 | 13.29 | 1.63 1.79

6 2.43 3.02 4.08 8.5 7.61 3.13 3.44 4.43

18:07:34 1.87 3.51 2.79 | 2.02 2.18 1.82 2.91

1.49 2.57 2.84 | 2.65 2.58

1.7 3.47 31| 1.74 2.04 2.15 1.4

4.16
7 0
18:09:04 0

5 3.6 2.37 | 1.88 2.59 2.4

491 2.65 2.27 | 2.23 2.9 2.07 1.95

1.73

8 1.96 6.25 9.98 | 2.87 3.83 3.04 6.08 291 4.28

18:10:34 | 4.94 3.8 2.79 | 1.65 4.66 2.15 2.77 2.23

1.49 3.16 3.88 | 1.59 2.26

1.82 2.48 2.4
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1.43 2.24 299 | 2.54
9 5.91 7.36 5.6 | 4.15 3.01 6.24 4.35 4.21

18:12:04 1.38 2.76 252 | 471 6.45 3.54

0.82 2.96 2.12

1.79 2.46 2.4

2.59

10 2.57 497 | 18.59 | 4.35 2.98 4.38

18:13:34 3.94 2.98 3.99

2.15 3.61 2.26 | 2.04 1.73

2.49 2.3 24| 2.23

1.63 3.75 3.96
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Start up Lost Time

Ideal
headway | Headway 1 2 3 4
2.51 -1.04
2.12 0.48 1.55
3.52 -0.44
0.34 1.33 -0.30 -0.68
3.02 0.54
2.12 -0.96 0.71 0.52
0.10 -0.51 0.05
0.91 0.96 -0.37 -0.32
-0.41 1.57 0.14 -0.07
6.61 3.16 -0.23
-1.30
0.15 0.79 0.65
3.50 3.50 0.41 0.34 1.16
-1.44 0.09 0.68 2.47
3.59 -0.41
1.79 0.01
4.65 0.04
2.30 -0.52 1.12 0.40 -0.37
2.58 2.58 -0.90 0.18 0.45 0.26
1.86 1.86 -0.69 1.08 0.71 -0.65
1.77
2.50 2.50 2.61 1.21 -0.02 -0.51
2.31 2.31 2.52 0.26 -0.12 -0.16
-0.66
3.52 -0.43 0.48
2.38 2.55 1.41 0.40 -0.74
2.26 2.26 -0.90 0.77 1.49 -0.80
-0.57 0.09 0.01
-0.96 -0.15 0.60 0.15
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4.45

6.45 -1.01 0.37 0.13
-1.57 0.57 -0.27
-0.60 0.07 0.01
0.20
3.68 0.18
1.55 0.59 1.60
1.73 1.73 -0.24 1.22 -0.13 -0.35
0.10
-0.76 1.36 1.57
Start up
Base Prevailing Lost
Hdwy Headway time
2.39 3.16 0.05 0.70 0.35 0.11 1.21
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Intersection 3 Av & 34 St | | Date&Time |  5/18/11;18:15

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9| 10
1 1.12 | 15.97 | 3.88 2.71 23| 1.84 Right
18:15:04 4.93 14.21 | 2.83 2.45 193 | 2.35 1.49 1.76 2.37
1.46 2.74
1.02 3.77
1.57 3.21
2 2.4 6.58 | 2.38 4.46 3.33| 296 | 12.27 Right

18:16:34 3.43 2.04 | 3.57 3.05 3.4 | 2.68 1.91 3.38

1.46 1.87 | 2.62 4.85

1.2 2.77 | 2.43 2.35 2.02 | 1.82

1.85 3.75
3 4 3541 422 | 11.71 3.08 | 7.23 Right
18:18:04 0

2.04 2.94 | 8.87 1.95 1.68 | 3.01 1.84

1.4 2.27 | 2.07 2.19 3.6

1.37 2.02 2.4 3.46 4.3

4 2.27 4.52 | 4.08 5.28 6.31 | 2.54 2.66 2.68 Right
18:19:34 2.79 6.52 2.1 4.6 394 | 1.79 3.12 2.2
1.74 4.55 | 3.32 2.27 2.21 | 2.99
3.21 3.12
1.2
5 4.1 2.48 | 3.29 3.44 Right

18:21:04 3.02 3.08 | 2.37 2.07 1.73 | 2.87 2.49

2.91 2.46 | 2.06 1.96

2.01 3.05| 3.22

2.4
6 3.88 5.56 Right
18:22:34 2.02 3.19 | 2.29 4.36
1.87 3.99
5.47 2.77
0
7 2.26 6.38 | 8.79 7.94 Right
18:24:04 3.02
1.42 3.27
0.95 5.42
2.43
8 255 | 11.23 | 7.89 2.82 3.68 | 2.73 4.32 Right

18:25:34 | 2.88 5.94

1.82 2.4 3.27 3.91

1.76 2.69 | 1.52 3.33 3.26
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1.25

9 2.34 4.27 | 6.44 84| 4.43| 3.96 Right
18:27:04 1.03 8.19 | 2.74 3.18 3.54 | 7.39
1.06 5.49 | 3.27 2.18 1.68 | 1.65 1.74
1.26 3.24 | 1.63 2.34
2.01 1.93 | 2.34
10 3.08 4.21 | 4.19 9.48 3.46 | 3.32 3.79 Right
18:28:34 1.52 2.6 | 1.88 4.92 4.82 | 3.55 5.55 2.63 3.77
2.19 3.1 2.4 1.99 191 | 1.74
1.62 3.1 2.9 2.44 1.73
0.84 2.05| 3.04
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Start up Lost Time

Ideal
headway | Headway 1 2 3 4
2.07 -1.46 0.02
1.98
-1.12 0.16
-1.56 1.19
-1.01 0.63
3.15 -0.18
2.84 -0.54 0.99
-1.12 -0.71 0.04 2.27
1.92 1.92 -1.38 0.19 -0.15 -0.23
-0.73 1.17
3.08
2.18 2.18 -0.54 6.29 -0.63
3.60 3.60 -1.18 -0.31 -0.51 -0.39
4.30 4.30 -1.21 -0.56 -0.18 0.88
2.63
2.76 0.21 -0.48 2.02
2.60 2.60 -0.84 1.97 0.74 -0.31
0.63 0.54
-1.38
2.11 0.44 0.50 -0.21 -0.51
0.33 -0.12 -0.52 -0.62
-0.57 0.47 0.64
-0.18
-0.56 0.61 -0.29
-0.71 1.41
2.89 0.19
3.80 6.21 5.36
0.44
-1.16 0.69
-1.63 2.84
-0.15
3.58
0.30
-0.76 -0.18 0.69
3.26 3.26 -0.82 0.11 -1.06 0.75
-1.33
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4.20

3.54 -1.55 5.61 0.16 0.60
1.69 1.69 -1.52 2.91 0.69 -0.40
-1.32 0.66 -0.95 -0.24
-0.57 -0.65 -0.24
3.52
4.06 -1.06 0.02 -0.70
1.93 1.83 -0.39 0.52 -0.18 -0.59
1.73 1.73 -0.96 0.52 0.32 -0.14
-1.74 -0.53 0.46
-0.67 0.77 0.51 0.46
Start up
Base Prevailing Lost
Hdwy Headway time
2.58 2.85 1.08
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Intersection 3 Av & 34 St | | Date&Time |  5/18/11;18:30
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8| 9 10
1 5.89 | 15.97 2.87 | 3.27 1.81 2.19 Right
18:30:04 6.5 2.8 3.65 | 2.51 6.92 5.63
2.18 2.38 3.13 2.4 2.01 2.07
1.66 3.51 2.71 | 5.27 4.61 4.36
2.26 3.74
2 7.55 2.73 399 | 3.01 3.01 2.62 4.33 2.69 Right
18:31:34 2.52 2.82 5.22 | 3.54 1.96 2.32 1.73
4.43 4.18 3.24
3.47 3.46 2.05
1.49 3.74 16.92
3 1.79 13.93 3.19 | 6.28 Right
18:33:04 1.09 3.04 4.15| 2.83 2.27
1.27 2.69 2.02 | 2.24 2.43
1.13 3.58 2.74 | 1.82 3.93 2.24 1.96
0
4 3.15 3.33 8.12 | 8.89 3.52 Right
18:34:34 0.7 3.01 2.55| 3.66
1.8 4.74 3.02 | 781
2.02 2.71 6.19
9.59 2.9
5 4.8 4.6 4.83 | 1.77 3.86 Right
18:36:04 3.04 8.42
2.12 3.02
2.16 2.43
2.79 3.27 3.51| 2.85
6 4 19.6 6.19 | 3.86 4.64 Right
18:37:34 1.21 3.85 2.69 | 2.49
2.94 3.33
1.59 4.88 3.21 | 4.18 7.14
5.69
7 5.49 3.86 Right
18:39:04 3.71 2.04
1.96 4.27 252 | 2.68
3.04 4.38 2.62
1.59
8 Right
18:40:34
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9 Right
18:42:04
10 2.13 5.38 2.6 | 5.78 Right
18:43:34 | 4.05 3.79 2.66 | 2.73 2.1
1.43 3.33 3.93
1.17 2.77 1.71
0.93
Start up Lost Time
Ideal
headway | Headway 1 2 3 4
2.00
6.28 5.63 0.22 1.07 -0.07
2.04 -0.40 -0.20 0.55 -0.18
-0.92 0.93 0.13 2.69
-0.32 1.16
3.16 0.15 141 0.43
2.00 2.00 -0.06 0.24 0.96
1.85 1.60 0.66
0.89 0.88 -0.53
-1.09 1.16
2.27 2.27 -1.49 0.46 1.57 0.25
2.43 2.43 -1.31 0.11 -0.56 -0.34
2.71 2.71 -1.45 1.00 0.16 -0.76
3.52
-1.88 0.43 -0.03 1.08
-0.78 2.16 0.44 5.23
-0.56 0.13 3.61
7.01 0.32
3.86 2.25 -0.81
0.46
-0.46 0.44
-0.42 -0.15
0.21 0.69 0.93 0.27
4.64 1.42 1.28
-1.37 1.27 0.11 -0.09
0.36 0.75
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7.14 -0.99 2.30 0.63 1.60
3.11
1.13 -0.54
-0.62 1.69 -0.06 0.10
0.46 1.80 0.04
-0.99
2.10 2.10 1.47 1.21 0.08 0.15
-1.15 0.75 1.35
-1.41 0.19 -0.87
-1.65
-0.03 0.76 0.62 0.69
Start up
Base Prevailing Lost
Hdwy Headway Time
2.96 3.35 2.04
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Intersection 3Av &345t | | Date&Time |  5/17/11;6:45

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9| 10
1| 4.36 7.72 6.1 Right
1.13 2 2.74 | 1.65

18:45 3.88 6.11 248 | 2.96 1.66 1.63

1.66 8.53 241 | 2.29

2| 468 | 12.49 Right

2.65 5.44 1.13

1.76 3.18 2.46 | 2.73

1.76 2.79 1.81 | 2.96

3| 265 3.07 Right

3.02 2.15 3.47

1.37 2.26 1.6 | 2.34

1.48 3.88
4 3.15 | 11.74 Right
3.86 2.76
2.2

1.31 2.68 2.02 | 2.16

5 1.34 3.43 3.54 Right
1.74 3.37 277 | 2.18
1.88 2.15
4.89

6 4.33 6.16 9.87 Right

2.93 2.99 3.69 | 2.12

2.54 2.21 2.65

7 3.38 3.52 | 17.58 | 8.42 3.05 Right

2.62 1.82 2.37 | 1.62 2.66

1.81 3.96 1.52 | 2.55

8 3.86 | 1246 | 17.14 Right

2.4 2.8 212 1.31 1.98 1.34 | 2.09 2.2 1.18

1.7 2.83 3.01 | 2.15 1.56 2.87
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9 2.54 5.03 | 13.36 6.3 6.52 Right
1 2.51 3.1 | 1.95 1.96
1.87 2.88 1.8 | 3.65 3.18
10 1.31 3.63 45| 8.42 3.91 2.97 6.58 6.56 2.13 Right
1.67 2.43 2.27 | 2.12 3.94
1.57 3.54 43| 2.96
11 5.44 4.18 486 | 8.14 | 4.75 Right
2.46 2.34 7.44
1.09 2.58 1.95
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Start up Lost Time
ideal
Headway | Headway 1 2 3 4
-1.24 -0.37 0.37 -0.72
1.6 1.6 1.51
-0.71 0.04 -0.08
0.28 3.07 -1.24
-0.61 0.81 0.09 0.36
-0.61 0.42 -0.56 0.59
0.65 -0.22 1.10
-1.00 -0.11 -0.77 -0.03
-0.89 1.51
1.49 0.39
-0.17
-1.06 0.31 -0.35 -0.21
-1.03 1.06 1.17
-0.63 1.00 0.40 -0.19
-0.49 -0.22
2.52
0.56 0.62 1.32 -0.25
0.17 -0.16 0.28
3.05
2.66 0.25 -0.55 0.00 -0.75
-0.56 1.59 -0.85 0.18
1.7 1.76 0.03 0.43 -0.25 -1.06
2.2 2.22 -0.67 0.46 0.64 -0.22
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6.52

1.96 -1.37 0.14 0.73 -0.42
3.18 -0.50 0.51 -0.57 1.28
4.43
3.9 3.94 -0.70 0.06 -0.10 -0.25
-0.80 1.17 1.93 0.59
4.75
0.09 -0.03 5.07
-1.28 0.21 -0.42
Start up
Base Prevailing Lost
Hdwy Headway time
2.4 3.28 -0.24 0.50 0.36 -0.07 0.55
1518 1097
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Intersection 3Av &345t | | Date&Time |  5/17/11;7:00
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9| 10
1 1.38 | 4.29 18.92 | 2.48 2.32 2.34 2.68 2.69 Right
19:00 2.54 | 3.82 237 | 1.79 2.23 2.02
2.27 | 2.62 2.24 | 2.49 1.71
293 | 212
2 3.61 | 4.52 20.31 | 4.14 Right
2.06 | 3.54
1.52 | 2.32 246 | 2.46
291 1.9 246 | 3.21
3 0 Right
1.12 | 7.28 2.8 | 0.82 1.38 1.96 2.27
226 | 3.97 1.66 3.1
1.71 | 3.75
4 221 | 4.47 3.54 | 3.21 Right
1.82 | 3.83 2.76
145 | 2.46
19| 2.69
5 1.51| 535 3.18 | 3.99 491 Right
1.63
432 | 2.83 143 | 4.11 4.18 2.62
249 | 244
6 229 | 2.87 Right
19:08:40 1.87 | 3.83 262 | 251
1.59
3.16 | 1.82
7 1.46 5.1 Right
1.99 | 3.38 2.45
1.88 | 2.73
1.34 | 2.49
8| 4.15| 3.58 Right
4.07 | 2.99 271 | 2.24
0
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2.23

9 422 | 5.72 5.3 | 3.47 Right
1.87 | 2.74 3.07 | 1.76
19| 2.54
1.51
10 435 | 4.47 12.68 4.3 1.59 Right
3.1 | 3.24 2.13 2.6 1.81 3.77 1.84 2.48 1.79
2.05| 1.93 195 | 2.82 1.65 2.99
7.06 | 4.94
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Start up Lost Time

Ideal
Headway | Headway
2.51
2.13 0.27 1.55 0.10 -0.48
1.71 1.71 0.00 0.35 -0.03 0.22
0.66 -0.15
-0.21 1.27
-0.75 0.05 0.19 0.19
0.64 -0.37 0.19 0.94
1.87 -1.15
-0.01 1.70 -0.61 0.83
-0.56 1.48
-0.45 1.56 0.49
-0.82 0.19
-0.37 0.42
491
-0.64
3.4 3.4 2.05 0.56 -0.84 1.84
0.22 0.17
-0.40 1.56 0.35 0.24
-0.68
0.89 -0.45
-0.81 2.83
-0.28 1.11 0.18
-0.39 0.46
-0.93 0.22
1.88 1.31
1.80 0.72 0.44 -0.03
-0.04
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-0.40 0.47 0.80 -0.51
-0.37 0.27
-0.76
1.59 1.59 2.08 2.20 2.03
2.338 2.34 0.83 0.97 -0.14 0.33
2.32 2.32 -0.22 -0.34 -0.32 0.55
Start up
Lost
Base Prevailing time
Hdwy Headway -0.34
2.27 2.53
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Intersection 3 Av & 34 St | | Date&Time |  5/17/11;4:30

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9| 10
1 1.59 6.58 9.34 Right

16:30 4.27 3.27 1.63

1.07 3.43 2.27 | 4.82 2.87 1.37

2.12 3.22 3.19 | 2.24 3.29 1.96

3.35

2 3.71 4.07 10 | 4.27 3.18 Right

1.34 3.08 2.09 4.4 3.99 2.07

1.34 4.75 2.02 | 2.87 199 | 2.26 1.88

2.21 2.46 237 | 1.79

2.43

3 2.98 297 | 10.15]| 4.11 2.46 2.35 3.82 4.54 2.68 Right

2.4 2.85 2.13 | 2.82

1.74 1.87 1.99 | 2.09 2.05| 4.18 2.59

2.1 2.4 2.34 | 3.99 1.31

2.29

4 1.7 3.86 2.88| 346 | 4.91 3.22 2.9 2.07 2.13 Right

5.72 2.83 2.66

2.77 4.43 3.12

1.65 3.07 2.96 | 3.18

2.15

5 0 Right

1.81 6.39 1.85

4.68 | 13.16

6 2.73 3.1 Right

16:38:29 2.04 3.26 1.48

1.68 3.19 1.82

2.4 3.58 1.77

7 3.04 3.66 Right

2.15 2.73 1.73 | 1.73

2.77 2.26 1.76 | 2.58

1.31
2.35
8 3.13 411 | 10.82 | 1.84 2.32 2.88 7.25 Right
2.4 2.1 157 | 1.91
1.4 2.4
2.09
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9 0 Right
1.62 6.03 3.05 3.3 1.31
1.95 3.68 226 | 1.52 | 1.52
2.59 2.71 2.55
1.32 3.96
10| 2.63 4.36 Right
1.34 2.94 1.93
0
0
0

74




Start up Lost Time

Ideal
headway | Headway 1 2 3 4
2.04 1.04 -0.60
2.12 2.12 -1.16 1.20 0.04 2.59
2.63 2.63 -0.11 0.99 0.96 0.01
1.12
3.18
3.03 3.03 -0.89 0.85 -0.14 2.17
2.04 2.04 -0.89 2.52 -0.21 0.64
-0.02 0.23 0.14 -0.44
0.20
3.17
0.17 0.62 -0.10 0.59
2.94 2.94 -0.49 -0.36 -0.24 -0.14
1.31 1.31 -0.13 0.17 0.11 1.76
0.06
3.05
3.49 0.60 0.43
0.54 2.20 0.89
-0.58 0.84 0.73 0.95
-0.08
-2.23
-0.42
2.45
-0.19 1.03 -0.75
-0.55 0.96 -0.41
0.17 1.35 -0.46
-0.08 0.50 -0.50 -0.50
0.54 0.03 -0.47 0.35
-0.92
0.12
4.15 0.90 1.88 -0.39
0.17 -0.13 -0.66 -0.32
-0.83 0.17
-0.14
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1.31 -0.61
1.52 1.52 -0.28 1.45 0.03 -0.71
0.36 0.48 0.32
-0.91 1.73
0.40 2.13
-0.89 0.71 -0.30
Average = 0.01 0.93 -0.05 0.47
Start up
Base Prevailing Lost
Hdwy Headway time
2.23 2.54 1.36
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Intersection

3 Av & 34 St Date & Time 5/17/11; 3:30

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 1.1 2.6 6.3 3.5 6.3 4.4 2.3 Right
15:30 2.9 3.5 3.1
4.4 4.7
2 1.6 3.9 8.9 3 4.7 Right
0.6 1.7 3.3 2.9
3 2.9 2.9
1.5 2.4 3.6 2.7
3 2 3.9 3.4 Right
3.2 3.2 1.7 2.4
1.8
4.3 4.8
4 Right
5 3.4 Right
4.4 2.8 1.9 3.4 3.8 1.4 2.5 2.4 2.2
2 3.5 2.2 2.2 1.6 1.5 1.4 1.4 2.4 2.3
2.2 2.5 1.5 4 1.9
6 3.5 3.9 7.6 4.2 5.5 2.5 2.9 2.4 3.2 3.5 | Right
2.4 2.7 2.8 1.9 41 1.8 3.1
3 2.6 3.9 1.9 2.1
3.6 3.8 2.8 2.7
7 4.1 4.8 5.8 6.7 2.7 7 Right
2.5 3.1 3.7 2.6
1.5 5.5 2.6
3.3 2.7 7.1
8 1.8 3.7 2.4 Right
0.9 2.7 1.9 2.6
1.3 2.9 2.7
3 3.3 2.4
9 1.6 4.5 4.3 3 7.8 Right
3.7 3.6 2.7 1.7 2.2 2.3 2.8 2.6 1.9 2.3
3.9 4.7 3 3.2 2.4
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2.4 34 4.9 7
10 4.4 5.8 3.5 2.7 Right
3.9 2.8 4.3 2.6 2.6 1.9 2.6
3.3 4.9
4.8 3.8
0
11 3.2 4.1 2.1 2.5 2.9 4.2 5.1 6.1 Right
3.5 2.7 2.4 3.2 2 2.6
7.6 5.4 3.6
2.9 3.2
2.7 54
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Start up Lost Time

Ideal
Headway Headway

4.33

4.70

2.46
1.77 1.77
1.90 1.90

3.33
3.00
2.10 2.10

4.85

7.80
2.35
2.40

1 2 3 4
0.88 1.48 1.08
2.38 2.68
-1.42 -0.32 1.28 0.88
0.98 0.88 0.88
-0.52 0.38 1.58 0.68
1.18 1.18 -0.32 0.38
-0.22
2.28 2.78
2.38 0.78 -0.12 1.38
-0.02 1.48 0.18 0.18
0.18 0.48 -0.52
0.38 0.68 0.78 -0.12
0.98 0.58 1.88 -0.12
1.58 1.78 0.78 0.68
0.48 1.08 1.68 0.58
-0.52 3.48 0.58
1.28 0.68 5.08
-1.12 0.68 -0.12 0.58
-0.72 0.88 0.68
0.98 1.28 0.38
1.68 1.58 0.68 -0.32
1.88 2.68 0.98 1.18
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0.38 1.38 2.88 4.98
2.37 1.88 0.78
1.28 2.88
2.78 1.78
4.06
2.30 2.30 1.48 0.68 0.38 1.18
0.88 1.18
0.68 3.38
averages 0.84 1.40 0.99 0.87
Start up
Base Prevailing Lost
Hdwy Headway time
2.02 3.31 4.10
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| | | | |
Intersection 3 Av & 34 St Date & Time 5/17/11; 3:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 1.8 2.3 4.1 4.7 Right
2.7 33 2.8 4.8
15:45 2.2 3.4 1.6 2.6 2.1
2.8 3.7 2 2.1 2.3
2 1.1 3.3 5.2 2.8 3.6 Right
2.5 4.8 2.3 3.1
1.9 3.6 3.2 2.5 7.9
4.3 2.9 4.5 3 1.7
3 3 5.5 4.8 3.7 3.7 2.6 2.4 2.8 Right
4.5 2.3 3 2.5 2.9 2.5
1.6 6.6 6.2 1.9
2.4 3.5 2.5 2.5
4 3.8 2.9 5.8 5.6 5 Right
1.1 3.2 4 5.2
0
0
5 2.9 5.5 13.6 5 4.5 2.7 2.3 Right
4.6 2.9 2.2 1.9 1.8 33 2.4 1.3
5.8 2.3
2.2 4.4 2.7
6 1.9 2.4 5.8 4.4 2.9 4.6 Right
4.7 5.7 4 3.2 4.2 2.3 2.1
3.3 3.2 2.6
15:53:53 2.5 1.9
7 5.2 3.6 5.1 6.9 Right
33 4.8 3.8 2.5 3.5
1.7 5 2.1 2.3 1.1 2.6 1.6 2.4 2.1
4.4
8 2 5.8 4.4 4.7 Right
2.2 3.1 3.4 2.6 2.6
2.6 7.2 7.4 4.5 2.3 2.3 3.4 1.7 2.9
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1.6 4.5 7 4.9
9 1.8 2.9 2.7 2.1 1.6 2.2 14 4.1 Right
4.3 3.1 3 2.2 2.3 2.2 3 2.4 2.4 2.3
1.7 2.4 2.7 4.4 4.4 2.4 1.3 1.5 2.2
1.7 4.7 1.9 2
10 1 4 2.5 Right
1.7 3
1.5 3.1 2.4 2.8
1.1 3.9 2.7
Start up Lost Time
Ideal
Headway | Headway 1 2 3 4
0.53 1.13 0.63 2.63
2.10 2.10 0.03 1.23 -0.57 0.43
2.30 2.30 0.63 1.53 -0.17 -0.07
3.60
0.33 2.63 0.13 0.93
-0.27 1.43 1.03 0.33
1.70 1.70 2.13 0.73 2.33 0.83
2.88
2.70 2.70 2.33 0.13 0.83 0.33
-0.57 -0.27
0.23 1.33 0.33 0.33
5.00
-1.07 1.03
3.17
2.20 2.20 2.43 0.73 0.03 -0.27
3.63 0.13
0.03 2.23 0.53
3.75
2.20 2.53
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1.13 1.03 0.43
0.33 -0.27
1.13 2.63 1.63 0.33
1.96 1.96 -0.47 2.83 -0.07 0.13
2.23
2.60 0.03 1.23 0.43
2.52 2.52 0.43
-0.57
2.44 -0.37 0.73 0.53 -0.07
2.43 2.13 0.93 0.83 0.03
1.85 2.36 -0.47 0.23 0.53 2.23
-0.47 2.53 -0.27 -0.17
-1.17 1.83 0.33
-0.47 0.83
-0.67 0.93 0.23 0.63
-1.07 1.73 0.53
0.49 1.26 0.53 0.49
Start up
Base Prevailing Lost
Hdwy Headway time
2.17 2.70 2.77
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05/18/11; 16:00-

Intersection 3 Av & 34St Date & Time 16:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/ Cycle 1 2 3 4 5 6 7 8 9 10
1 2.87 3.13 3.49 491 6.42 3.18 4.69 Right
16:00:43 2.45 5.46 441 12.09
red signal 4.71 3.07 3.72 4.15 4.11
starts 541 3.43 4.74
4.9 2.2 6 4.2 5.6 2.2
2 4.33 5.38 6.7 21.73 3.07 Right
16:02:05 1.84 3.97 6.83
1.63 3.85 3.94 3.79
0.56 4.08 3.13 3.93 4.38
1.1 4.5 4.1 6.7 4.3
3 9.96 Right
16:03:40 6.36 1244 17.72
2.8 4.3 3.41
2.57 4.94
1.7 7.3 4.6
4 1.52 12.21 6.55 5.5 Right
336 14.52 11.52
1.03 2.13 20.4 3.66 2.55
1.2 2.9 2.35
16:05:12 2.4 6.6
5 455 13.54 13.43 7.09 Right
16:06:42 242 17.33 20.93
3.52 5.42 9.87
411 6.52 7.76
3 11.7 14.7
6 3.61 3.43 2.85 3.21 3.52 2.66 2.27 Right
16:08:13 1.93 4.15 2.27 5.42 2.77 4.47
2.35 3.99 3.71 7.17 3.61
1.7 3.2 2.8 3.2 2.6 2.4
19.7
7 4.57 8.25 6.86 15.13 4.46 2.73 Right
16:09:42 4.72 7.7 3.58
4.75 2.71 3.94 2.69 2.65
4.1 3.4 2 2.4 2.4 2.6
0
8 1.6 3.86 3.13 3.15 8.29 5.17 3.76 2.88 Right
16:11:17 3.26 4.13 7.16 3.26 10.1 2.76
2.41 4.68 3.22 2.26 4.74
1.8 4.9 6 5.7

&4




2.5 5
9 243 13.05 2151 Right
16:12:42 1.68 5.07 5.52 1159
2.07 4.44 2.54 5.17 3.44
1.6 2.1 2.4 2.8 3.3 2.6
6.9
10 1.45 5.14 11.48 5.53 13.15 3.44 Right
16:14:10 1.26 11.76 3.6 1.99
0.45 5.03 4.44 9.2
3.4 3 2.5 6.2 2.4 3.1
1.2 3.2 2.9
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Start up Lost Time

Ideal
Headway Headway Ideal Startup Lost Time
4.76
-0.78 2.23 1.18
4.11 4.11 1.48 -0.16 0.49 0.92
2.18 0.20 1.51
3.9 3.90 1.67 -1.03 0.97
3.07
-1.39 0.74 3.60
-1.60 0.62 0.71 0.56
4.38 4.38 -2.67 0.85 -0.10 0.70
4.3 4.30 -2.13 1.27 0.87 3.47
6.73
-0.43 1.07 0.18
-0.66 1.71
-1.53
0.13
2.55 2.55 -2.20 -1.10 0.43
-2.03 -0.33 -0.88
-0.83 3.37
-0.81
0.29 2.19
0.88
-0.23
2.90
4.47 -1.30 0.92 -0.96 2.19
3.61 -0.88 0.76 0.48
2.5 2.50 -1.53 -0.03 -0.43 -0.03
3.60
1.49 0.35
2.65 2.65 1.52 -0.52 0.71 -0.54
2.5 2.50 0.87 0.17 -1.23 -0.83
3.94
2.76 2.76 0.03 0.90 0.03
-0.82 1.45 -0.01 -0.97
-1.43 1.67 2.77
-0.73 1.77
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-1.55 1.84 2.29
3.44 3.44 -1.16 1.21 -0.69 1.94
2.95 2.95 -1.63 -1.13 -0.83 -0.43
8.30
-1.97 0.37 -1.24
-2.78 1.80 1.21
2.75 2.75 0.17 -0.23 -0.73
-2.03 -0.03 -0.33
Averages= -0.48 0.76 0.44 0.48
Start up
Base Prevailing Lost
Hdwy Headway time
3.23 3.67 1.19
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5/18/11;16:15-

Intersection 3 Av & 34 St Date & Time 16:30
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/ Cycle 1 2 3 4 5 6 7 8 9 10
1 1.6 9.9 13.5 5.6 Right
16:15:42 1.2 4.4 2.7 7.1 5.1 2.5 1.3
red signal 2.7 3.4 2.6 1.9 1.6
starts 0.5 6 2.5 2.4
0.7
2 11.2 14.8 3.8 2.7 2.2 Right
16:17:15 5.6 2 11.2 14 3 2.1 2.4
6.9 6.7 4.1 5.4 4.2
3.4 6 3.5 3.1
5.9 3.2 5.2 3
3 9.3 2.7 3.9 4.6 2.3 Right
16:18:36 13.7 4.2 49 5.5
2.8 13.8 3.6 2.5 2.8
4.6
2.4 0
11.6 4 3.9 6 4.4 Right
16:20:13 1.1 1.6 3.5 5 5.2
1.6 4 1.3 2.5 2.1
1.6 2.2 1.5 2.4 1.5 4.7
5.7
5 3.4 2.9 Right
16:21:43 1.8 4 17.1
2.1 5.5 3.5 4.8 13.7
1.9 33 3.4 2.8 41 2.5
12.7 3.5
6 30 6.2 Right
16:23:18 21.6 2 1.6 33
3.8 2.7 2.3 2.3 3.4 3.3
2.8 6.5 2.4
1.9 5.2 6.2 3.5
7 1.5 2.7 3.8 9.6 2.7 33 4.5 Right
16:24:43 3.5 3.2 5.2 3.7 3.4 3.7
3.6 2.7 4.6 49
0.5 5.2 2.4 3.7
0.7 6.7 3.9
8 2.6 8.2 8.6 6.5 Right
16:26:13 2.3 3.9 2.5
2.2 5
3.6 4.6 3.3
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15.4 4.8

9 4.9 9.5 9.2 7.6 Right
16:27:45 2 2.6 2.6 2.9 9.6
1.5 2.6 3.4 5.2 4.7 3 2.8
1.5 2.1 2.8 4 6.1
0.9 2.9 3.6 6 3.8 2.4
10 0.9 5.6 2.9 12.1 2.4 6.5 Right
16:29:12 1.9 5.2 2.4 6.8 3.4 1.9 2.7
2 6.8 4.9 34 2.1
2.1 3.7 2.5 3.1
4.1 3.7
Ideal Prevailing Startup Lost
Headway | Headway Time
3.8 3.80 | 1.741666667 | 1.458333333 | 0.241666667 | 4.158333333
1.6 1.60 | 0.241666667 | 0.458333333 | 0.341666667 | 1.041666667
2.441666667 0.441666667 | 0.541666667
2.241666667
2.20
2.50 | 2.658333333 | 0.941666667
4.2 4.20 1.158333333 | 2.458333333
0.458333333 0.558333333 | 0.158333333
2.958333333 | 0.258333333 | 2.258333333 | 0.058333333
2.30
1.258333333 | 1.958333333 | 2.558333333
2.8 2.80 | 0.141666667 0.658333333 | 0.441666667
1.658333333
0.541666667 | 2.941666667
4.40
5.20 | 1.841666667 | 1.341666667 | 0.558333333
2.1 2.10 | 1.341666667 | 1.058333333 | 1.641666667 | 0.441666667
3.1 3.10 | 1.341666667 | 0.741666667 | 1.441666667 | 0.541666667

2.758333333
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1.141666667

13.70

0.841666667

2.558333333

0.558333333

1.858333333

3.3

3.30

1.041666667

0.358333333

0.458333333

0.141666667

0.558333333

0.941666667

1.341666667

0.358333333

3.4

3.40

0.241666667

0.641666667

0.641666667

0.141666667

0.541666667

1.041666667

2.258333333

0.558333333

3.50

3.55

0.558333333

0.258333333

2.258333333

0.758333333

0.658333333

0.241666667

1.658333333

1.958333333

2.441666667

2.258333333

0.541666667

0.758333333

2.241666667

0.958333333

0.641666667

0.958333333

0.441666667

0.741666667

2.058333333

0.658333333

1.658333333

0.358333333

1.858333333

0.941666667

0.341666667

0.341666667

0.041666667

3.5

3.50

1.441666667

0.341666667

0.458333333

2.258333333

6.10

1.441666667

0.841666667

0.141666667

1.058333333

3.1

3.10

2.041666667

0.041666667

0.658333333

4.45

2.3

2.67

1.041666667

0.541666667

2.1

2.10

0.941666667

1.958333333

0.458333333

0.758333333

0.158333333
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0.841666667

0.441666667

1.158333333

0.758333333

0.509313725

0.422619048

0.254885057

0.68442029

Base Prevailing Start up Lost
Hdwy Headway time
2.94 3.80 0.85
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5/18/11; 16:30-

Intersection 3 Av & 34 St Date & Time 16:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/ Cycle 1 2 3 4 5 6 7 8 9 10
1 2.5 5.7 4.4 10.1 3.5 3.4 Right
16:30:43 2.4 4.8 12
red signal 1.2 2.5 2.8 2.5 2.8
starts 3.6 3.1 2.3 1.8 2.2
10.3 7.3 2.9 2.7
2 23.2 3.7 3.3
16:31:58 4.2 6.9 4.4 10.6
2.2 9.5 9.3 5 7.9
0.8 4.1 2.6 2.2
1.7 4
3 2.3 21.2
16:33:42 0
10.7 3.8 3.2 2.5 2.8 2.4
7 3.1 2.4 8.9
4.5 2.1 3.7
4 2.2 4 11.6 2.5 2.8 4.7 6.5
16:35:12 3.4 2 5.4 4.4 3.2
2.4 4.4 2.5 3.6
2.1 4.6 1.8 3 2.1
3 16.2 3.4
5 2.7 2.5 4.1 1.4 2.9 13.6 2.6
16:36:44 35 35 2 3.4 14.7
8.5 2.2 2.1 7
6 9 1.9 3.1 2
1.3 4.2
6 5.2 2.3 4.6 5.3 3.1
16:38:13 2.3 15.8
2.1 6.8 2.4 7.1 4.2
1.9 5.5 2.8
6.2 4.5
7
16:39:43 traffic was controlled by polcimen, all stops
8 13 2.4
16:41:18 1.9 5.2 6.6 33 5.2 3.2
8 3.6 2.1 2.5 4.9 9.1
7.9 1.4 2 1.8 5.2 3.9
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6.1 3.1 1.7 3.2 3.7 4.6
9 11.7 119 3.9 5.5
16:42:45 6.2 2.9 3.8 9
7.4 3.3 2.4 3.5 2.2 6.7
6.4 4.5 2.7 4 1.5
0
Startup
Ideal Lost
Headway Headway Time
3.50
-0.54 1.86 9.06
2.8 2.80 -1.74 -0.44 -0.14 -0.44
2.2 2.20 0.66 0.16 -0.64 -1.14
-0.04 -0.24
1.26 1.46
7.90 -0.74 2.06
-2.14 1.16 -0.34 -0.74
-1.24 1.06
2.6 2.60 0.86 0.26 -0.44
0.16 -0.54
1.56 -0.84 0.76
4.65
3.2 3.20 0.46 -0.94 2.46 1.46
-0.54 1.46 -0.44 0.66
-0.84 1.66 -1.14 0.06
0.06
6.37
14.70 0.56 0.56 -0.94 0.46
-0.74 -0.84
2 2.00 -1.04 0.16
-1.64 1.26
3.10
-0.64
4.2 4.20 -0.84 -0.54
-1.04 -0.14
1.56
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4.20 -1.04 2.26 0.36
4,90 0.66 -0.84 -0.44
4,55 4.55 -1.54 -0.94 -1.14
4.15 4.15 0.16 -1.24 0.26
-0.04 0.86 6.06
2.2 4.45 0.36 -0.54 0.56
1.5 1.50 1.56 -0.24 1.06
-2.94
-0.60 0.56 0.19 0.48
Start up
Base Prevailing Lost
Hdwy Headway time
2.94 4.50 0.62
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Intersection 3 Av & 34 St Date & Time | 5/17/11; 4:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 2.41 5.76 3.79 6.44 3.99 2.32 2.39 5.15 2.82 2.92 | Right
1.07 2.51 2.83 1.42 2.26
1.31 2.24 3.8 2.48 3.68 2.74
1.9 3.3 2.09 3.83 1.65
1.76
2 3.83 8.65 12 5.16 3.25 2.74 4.91 Right
1.48 4.44 3.96 1.69 1.83
2.73 2.99 2.41 1.42
2.35 2.91 2.07 2.37 1.7
2.69 3.66
3 10.18 2.49 2.71 5.84 4.03 Right
16:19:00 8.48 2.54 4.86 2.69 2.6 2.53 2.11 1.43
5.63 4.19 2.07 1.7 1.46
0
0
4 5.8 7.56 2.45 10.69 2.28 2.28 2.5 3.74 Right
1.53 4.9 2.46 3.37 2.23 2.01 2.94
3.51
3.83
0
5 1.88 2.32 2.08 2.89 Right
1.62 291
0
4.16 3.55 3.3 2.3 1.62 2.13 1.56 2.34 1.31
8.98 6.03 8.7 2.79
6 1.43 5.84 5.96 5.63 3.09 2.7 4.21 3.49 2.13 2.06 | Right
16:23:45 0
3.52 4.25 4.18 1.51 2.18 1.54 1.52
3.83 3.29 3.29 2.18 3.29 1.26
4.05 3.79
7 0 Right
1.79 3.05 5.33 7.04
3.18 2.4 1.8 3.74 2.6
1.45 2.35 2.55 2.69 3.82 2.97 191 1.54
1.52 2.84
8 2.4 2.85 3.33 2.18 12.34 7.75 Right
3.04 1.92 2.47 2.91 2.07 2.32
2.1 3.38 2.16 2.26 1.88 1.54
2.05 3.27 2.63 2.21

95




291 3.35 2.48
9 4.85 3.24 2.92 2.53 2.93 9.01 Right
0
1.6 2.58 2.79 1.38
1.66 3.08 2.87
0
10 0 Right
1.7 5.5 1.5 2.7 6 3.6 4.2 2.8 9.5
Base Prevailing
Headway | Headway 1 2 3 4
2.26 2.26 -1.03 0.41 0.73 -0.68
3.21 3.21 -0.79 0.14 1.70 0.38
1.65 1.65 -0.20 1.20 -0.01 1.73
-0.34
3.63 1.73
1.83 1.83 -0.62 2.34 1.86 -0.41
0.63 0.89 0.31 -0.68
1.70 1.70 0.25 0.81 -0.03 0.27
0.59 1.56
4.03
2.17 2.17 0.44 2.76 0.59
1.46 1.46 2.09 -0.03 -0.40
2.70 0.35
2.39 2.39 -0.57 2.80 0.36 1.27
1.41
1.73
-0.22 0.22 -0.02 0.79
-0.48 0.81
1.79 1.79 2.06 1.45 1.20 0.20
0.69
2.95 -0.67
1.75 1.75 1.42 2.15 2.08 -0.59
2.28 2.28 1.73 1.19 1.19 0.08
1.95 1.69
-0.31 0.95
2.60 2.60 1.08 0.30 -0.30 1.64
2.56 2.56 -0.65 0.25 0.45 0.59
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-0.58 0.74
10.05
2.20 2.20 0.94 -0.18 0.37 0.81
1.71 1.71 0.00 1.28 0.06 0.16
-0.05 1.17 0.53 0.11
0.81 1.25 0.38
5.97 2.75 1.14
-0.50 0.48 0.69 -0.72
-0.44 0.98 0.77
4.15 -0.40
0.358535842 | 1.053685185 | 0.696277778 | 0.287777778
Base Prevailing Start up Lost
Hdwy Headway time
2.10 2.96 2.40
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APPENDIX
HEADWAY DATA FOR PARK AVENUE
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Intersection

Park Av & 57 St Date & Time 09/29/11; 12:00

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 10
Right
5.44
4.36
4.50
Right
3.27 3.86
3.58 220 297
499 2.88 2.02
Right
4.80
4.33
4.02
Right
6.49
4.10 3.41 3.12 2.77 2.65
2.93 3.02
Right
2.74 5.28 5.92 9.15 4.83 2.73 2.37
1.07 351 224
279 288 227 2.00
Right
2.35 4.30 2.51
1.68
Right
4.47 3.46
1.59 4.08 3.65
2.38 6.95
Right
4,96 4.68 3.71 8.37 3.91 5.67
4.15
3.21
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9 Right
2.57 5.69
397 215 213 224 265 218
3.46 3.33 237
10 Right
166 223 291 4.02
216 383 1.79
262 369 4.27
Ideal
Headway Headway Startup Lost Time
2.91
1.83
1.97
0.74 1.33
1.05 -0.34 0.44
2.46 0.35 -0.52
2.27
1.80
1.49
2.65 2.65 1.57 0.88 0.59 0.24
0.40 0.49
3.31 0.21 2.75 3.39
-1.47 0.98 -0.30
0.26 0.35 -0.27 -0.54
-2.54
-0.19 1.77 -0.03
-0.86
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1.94 0.93
-0.95 1.55 1.12
-0.16
4.79
1.62
0.68
0.03 3.16
2.42 2.42 1.44 -0.39 -041 -0.30
0.93 0.80 -0.17
-0.88 -0.31 0.38
-0.38 1.30 -0.75
0.09 1.16 1.74
averages
= 0.77 0.79 0.40 -0.20
Base Prevailing Start up Lost
Hdwy Headway time
2.54 3.29 1.76
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Intersection

Park Av & 57 St

Date & Time 09/29/11; 12:30

Red = Heavy vehicle; Blue = Ped; Green = interference

Lane

Vehicle

No/
Cycle

1

10

0.00
2.85
2.15
1.85

3.57 3.52 16.64

Right

0.00
7.41
4.68
4.00

4.10
3.21 3.88 2.40

Right

0.00
4.88
2.77
4.88

4.69
3.35 2.27 3.13
2.26 2.60 2.15

Right

0.00
3.04
0.00
2.62

5.22

Right

0.00
3.41
1.70
3.22

4.88
3.83 2.30 346 2.63
3.13

Right

38

0.00
2.93
3.91
1.76

5.55
3.80 2.16 198 254

Right

0.00
2.44
1.76
2.32

3.93 2.18 2.77
2.85

Right

0.00
2.18
2.46
2.29

2.46 2.32 3.22
4.19
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9 0.00 Right
3.02 3.79 15.67 2.91
6.27 2.02 2.05 1.81
3.04 3.65 2.60 3.90
10  0.00 Right
1.88
4.69
3.43
Base Prevailing
Headway | Headway Ideal Startup Lost Time
0.27
-0.44
-0.74
4.83 1.52
2.10 0.63 1.30 -0.19
1.42
2.30 2.11
0.19 0.77 -0.32 0.55
2.30 -0.33 0.02 -0.44
0.46 2.64
0.04
0.83 2.30
2.63 2.63 -0.89 1.25 -0.29 0.88
0.64 0.55
0.35 2.97
2.54 2.54 1.33 1.22 -0.43 -0.61
-0.83
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-0.15 1.35 -0.41 0.19
-0.83 0.27
-0.27
-0.41
-0.13 -0.13 -0.27 0.64
-0.30 1.61
0.44 1.21 0.33
3.69 -0.57 -0.54 -0.78
0.46 1.07 0.02 1.32
-0.71
2.11
0.85
averges = 0.65 1.13 -0.10 0.19
Base Prevailing Start up Lost
Hdwy Headway time
2.59 2.59 1.87
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Intersection Park Av & 57 St Date & Time 09/29/11; 12:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 10
1 0.00 Right
2.66 5.03 2.82
1.77 3.05 199 1.63
2.13
2 0.00 Right
3.30 8.43
2.85 265 266 3.16
2.88 3.77 2.60
3 0.00 Right
2.09 3.32
4.13 196 191 3.79 2.16
3.40 4.66
4 0.00 Right
1.71 3.65
2.12 2.24 3.10
1.74
5 0.00 Right
471 3.07
3.93 2.63 3.08 185 244
2.65 237 221 1.27
6 0.00 Right
53 2.74 494 2091
2.83 341 195 2.66 1.54
1.52 2.66
7 0.00 Right
0.00
3.32 4.82
0.00
8 0.00 Right
1.87 3.08 187 282 290 6.10
3.15 2.52
4.79

105




9 0.00 Right
5.17 20.85 2.83 3.02 4.29
4.66 296 468 1.88
2.62 294 166 298 1.82
10 0.00 Right
4.18 5.10 212 293
2.24 414 410 249 416 2.04 2380 2.20
1.63 391 3.02 2.07
Base Prevailing
Headway | Headway Ideal Startup Lost Time
0.12 2.49 0.28
-0.77 0.51 -0.55 -0.91
-0.41
0.76
0.31 0.11 0.12 0.62
0.34 1.23 0.06
-0.45 0.78
2.16 2.16 159 | -058| -0.63 1.25
0.86 2.12
-0.83 1.11
-0.42 | -0.30 0.56
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2.44

1.54

4.50

1.82

2.80

2.22

1.54

6.10

4.29

1.82

2.80

-0.80

2.17 0.53

1.39 0.09 0.54 -0.69
0.11 -0.17 -0.33 -1.27
0.20 2.40 0.37

0.29 0.87 -0.59 0.12
-1.02 0.12

0.78 2.28

-0.67 0.54 -0.67 0.28
0.61 -0.02

2.25

2.63

2.12 0.42 2.14 -0.66
0.08 0.40 -0.88 0.44
1.64 2.56 -0.42 0.39
-0.30 1.60 1.56 -0.05
-0.91 1.37 0.48 -0.47

107




averges = 0.41 0.89 0.12 -0.08
Base Prevailing Start up Lost
Hdwy Headway time
2.54 2.99 1.34
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Intersection Park Av & 57 St Date & Time 09/29/11; 16:00
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
0.00 Right
7.67 3.08 2.80
9.17 3.04 3.13 179 3.10 2.23
5.89 190 241
0.00 Right
17.48 11.35 9.07 8.05
14.16 3.68 5.63 14.52 11.99
1335 416 486 258 2.90 5.77 3.29 4.88
6.42 3.05 8.75 3.82 Right
7.22 563 224 237 249 2.97
4.55 2.60 2.68 2.60 1.74 251 2.29 2.79 2.35
2.88 4.78 2.01 2.41 3.50 230 2.90
2.27 449 11.17 Right
5.02 179 3.21 237 246 2.20
397 450 312 166 191 383 168 173 260
4.18 2.69 2.12 2.35 2.29 196 2.35 2.46 1.45
0.00 Right
0.00
209 439 245 2383 204 1.88 4.80
193 3.01 215 234 274
0.00 Right
8.43
0.00
6.81 589 202 165 244
235 6.31 Right
1.84
3.38 4.05 2.35 2.30 2.48 2.27 2.57
6.81 5.89 2.02 1.65 2.44
491 15.75 Right
213 945 6.58 4.89 329 10.29 273 294 240
2.82 433 475 433 550 2,57 234 2380 2.87
0.96 2.34 3.29 4.29 2.13 335 4.64 3.71 4.38
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9 4.54 2.12 20.92 6.94 3.04 3.29 Right
1.96 5.49 3.47 10.15 11.12 463 1.62
0.98 4.29 2.43 2.74 2.68 1.65 1.84 1.85 2.13
145 3.08 291 213 212 3.69 390 3.44
10 3.21 5.02 11.27 4.82 4.15 2.66 4.46 Right
294 362 255 2.07
259 285 595 251
1.84 3.86 3.49
Base Prevailing
Headway | Headway Ideal Startup Lost Time
0.30 0.02
2.67 2.67 0.26 0.35 -0.99
3.11 -0.88 -0.37
11.99 0.90 2.85
4.21 4.21 1.38 2.08 -0.20
2.73 2.85 -0.54 -0.41
2.34 2.34 1.77 -0.18 -0.10 -0.18
2.90 2.90 0.10 2.00 -0.77 -0.37
2.33 2.24 -0.99 0.43 -0.41
2.35 2.35 1.19 1.72 0.34 -1.12
2.10 2.10 1.40 -0.09 -0.66 -0.43
2.90 2.90 -0.69 1.61 -0.33 0.05
2.74 2.74 -0.85 0.23 -0.63 -0.44
2.44 2.44 311| -0.76 | -1.13
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-0.94

2.44 2.44 0.60 1.27 -0.43 -0.48
2.44 2.44 -0.76 -1.13
4.33 -0.65 2.11
3.22 3.22 0.04 1.55 1.97 1.55
3.64 3.64 -1.82 -0.44 0.51 1.51
3.17
5.79 -0.82 2.71 0.69
2.03 2.03 -1.80 1.51 -0.35 -0.04
3.29 3.29 -1.33 0.30 0.13 -0.65
3.76 0.43 2.24 8.49 2.04
0.16 0.84 -0.23 -0.71
-0.19 0.07 3.17 -0.27
-0.94 1.08 0.71
0.05 0.97 0.63 -0.08
Base Prevailing Start up Lost
Hdwy Headway time
2.78 3.45 1.57
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Intersection Park Av & 57 St Date & Time 09/29/11; 16:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0.00 Right
10.59 2.87
571 530 262 249
5.58 3.30 3.47
2 221 3.27 27.31 13.79 Right
0.00
3.05 3.04 2.21 2.07
3.12 3.33
3 0.00 Right
1.45
2.26 3.69 5.32 2.30
209 440 3.04 341
4 0.00 Right
1.77 3.69 1455 338 421 425 279 691
257 283 330 230 205 2.04 218 3,57 1.18
2.06 2.38 1.81 1.70 3.44 4.43 3.21
5 3.49 6.83 7.95 4.19 4.32 5.89 9.53 Right
22 3.68 3.65
458 4.02 179 252 337 221 224 232 151
319 265 3.15
6 569 410 9.84 7.30 Right
2.66
3.46 2.65 2.44 1.90 1.59 2.23
3.04 263 216
7 2.23 4.43 3.82 10.45 7.67 5.24 2.91 1.95 Right
5.75
3.27 2.35 2.25 1.99 2.60
3.41 2.96 1.51 2.97
8 6.61 16.14 21.18 Right
4.00
5.77 2146 351 471 230 269 209 190 196
5,58 4.86 14.27 3.88 1.85 2.19 2.48
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9 3.72 13.77 22.76 6.39 Right
13.99 388 296 2.87
11.45 1.52 6.69 2.94 1.95
10.26 1.34 2.19
10 4.50 17.28 5.77 2.51 6.72 Right
6.41 17.17 3.12 212 2.69
17.75 3.49 3.77 3.97 1.84 2.34
2.54 15.61 2.96 3.27 2.74 2.77
Base Prevailing
Headway | Headway Ideal Startup Lost Time
0.36
3.20 2.79 0.11 -0.02
3.07 0.79 0.96
0.54 0.53 -0.30 -0.44
0.61 0.82
-1.06
-0.25 1.18 2.81 -0.21
-0.42 1.89 0.53 0.90
3.75 4.54 -0.74 1.18 0.87
2.20 2.20 0.06 0.32 0.79 -0.21
3.69 3.69 -0.45 -0.13 -0.70 -0.81
6.58
1.17 1.14
2.33 2.33 2.07 1.51 -0.72 0.01
0.68 0.14 0.64
0.15
1.91 191 0.95 0.14 -0.07 -0.61
0.53 0.12 -0.35
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4.44

3.24
2.60 2.60 0.76 -0.16 -0.26 -0.52
0.90 0.45 -1.00 0.46
1.49
2.19 2.19 3.26 1.00 2.20
2.17 2.17 3.07 2.35 1.37
1.37 0.45 0.36
1.95 1.95 -0.99 4.18 0.43
-1.17 -0.32
6.72
2.69 0.61 -0.39
2.09 2.09 0.98 1.26 1.46
2.76 2.76 0.03 0.45 0.76
0.99 0.71 0.50 0.31
Base Prevailing Start up Lost
Hdwy Headway time
2.51 3.26 2.51
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Intersection Park Av & 57 St Date & Time 09/29/11; 16:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0.00 Right
11.42 5.49 446 6.75 3.18 2.34 3.68 290 237 3.19
3.27 6.80 436 336 3.82 371 3.07 224 283 215
8.50 1.21 229 265 230 234 188 349 396
2 0.00 Right
435 3.04
3.51 3.54 3.65 4.83
5.91 4.60 3.12
3 472 4.41 21.06 3.58 2.85 3.65 Right
5.32
3.26 343 341 2.30 1.96 1.87 4.08 2.18
3.29 3.02 5.66 2.77 3.75 3.26 1.54 2.38
4 8.47 4.35 7.05 Right
3.57 3.90 4.02 3.97
1.65 4.19 257 1.32 4.10 1.98 1.37 135 2.13
3.65 4.30 3.05 2.90 2.13
5 176 Right
52 1.65 3.15 4.27
199 2.26 1.74 2.90
0.85
6 4.05 Right
3.10 3.69 2.96
5.78 2.76 2.13 1.96
1.54 4.77
7 10.17 7.16 7.70 Right
2.62 3.57 3.26
291 3.86 2.73  2.27 1.91
198 2.79 146 2.94
8 0.00 Right
469 3.96 2.83 2.85
5.05 2.26 439 2.01 135
3.88 2.58 1.91

115




9 0.00 Right
475 3.54 3.08
2.79 4.69
10  0.00 Right
3.85 3.04 4.02
2.60 3.27 291 2.18
2.15 2.80 2.77
Base Prevailing
Headway | Headway Ideal Startup Lost Time
2.94 2.94 3.03 2.00 4.29
2.97 2.97 0.81 1.90 0.90
2.79 2.79 -1.25 -0.17 0.19
1.89 0.58
1.05 1.08 1.19 2.37
3.45 2.14 0.66
3.25
2.86
2.52 2.52 0.80 0.97 0.95 -0.16
2.73 2.73 0.83 0.56 3.20 0.31
1.11 1.44 1.56 1.51
-0.81 1.73 0.11 -1.14
1.19 1.84 0.59 0.44
-0.81 0.69 1.81
-0.47 -0.20 -0.72 0.44
-1.61
0.64 1.23 0.50
3.32 0.30 -0.33 -0.50
-0.92 2.31
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0.16 1.11 0.80
191 1.91 0.45 1.40 0.27 -0.19
-0.48 0.33 -1.00 0.48
2.23 1.50 0.37 0.39
1.35 1.35 2.59 -0.20 1.93 -0.45
1.42 0.12 -0.55
2.29 1.08 0.62
0.33 2.23
1.39 0.58 1.56
0.14 0.81 0.45 -0.28
-0.31 0.34 0.31
0.87 0.99 0.75 0.54
Base Prevailing Start up Lost
Hdwy Headway time
2.46 2.56 3.15
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 12:00
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
34 33| 24 2.9 3.2 5.6 4.6 5 3.8
2.1 4| 3.6 1.6 3.9 2.7
4 47 | 6.4 15.1
2 0 Right
1.4 3.8| 3.6
13 26| 2.7 2.3 2.2
3.8 4.5 3 2.8 3.1 9.6 7.8 10
3 0 Right
4.7 53| 8.2 2.2 2.8 3.9 2
3.8 8.7 2.3 2.3 2.8 4.1 3.5 1.5 2.2
4.9 6.5| 3.2 3.4 4.1 3.7 3.6
4 0 Right
5.4 33| 4.2 8.2 3.8
3.1 3.1 2.6 2.7 3.6 3.4 3.8 4.1 2.6
2.4 29| 34
5 0 Right
34 5.3
3.6 4.2
1.2
6 0 Right
9.6 3.1 2.7
7 441 2.1 2.1 2.3 1.9 3.4 3.2 1.8
6.5 59| 2.5 2.6 2.9 2.1 2.5 2.7 4.4
7 0 Right
3.1 95| 6.6 6.5 4.1
6.5 33| 2.2 4.3 3.2 3.9 3.1 2.8 2.5
3.2 2.8 | 39 3.6 4.5 3.3
8 0 Right
2.8 24| 29 4.3 2.7
2.8 3.2 | 39 2.8 5.5 5.3 4 3.3 2.5
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5.1 3.6 | 4.2 3.3 2.1 2.9
9 0 Right
19.9 2.6 3 3 3.7
1.8 | 16.3 | 3.7 4.9 2.6 3.4 3.2 3 2.6
14
10 0 Right
5.3 7.1
2.3 3.7 3.7 3.5 2.6 2.8 2.4 2.8
Start up Lost Time
ideal
headway | headway Ideal Startup Lost Time
4.44 0.45 0.35 -0.55 -0.05
3.30 3.30 -0.85 1.05 0.65 -1.35
1.05 1.75
-1.55 0.85 0.65
2.20 2.20 -1.65 -0.35 -0.25 -0.65
3.10 0.85
2.90 -0.75
2.50 -0.65 -0.65
3.80 3.80 1.95 0.25 0.45
3.80 0.35
3.50 0.15 0.15 -0.35 -0.25
-0.55 -0.05 0.45
0.45
0.65 1.25
-1.75
0.15 -0.25
2.30 -0.85 -0.85
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2.92 2.92 -0.45 -0.35
4.10 0.15
2.90 0.35 -0.75
3.90 3.90 0.25 -0.15 0.95 0.65
2.70 -0.15 -0.55 -0.05
2.90 2.90 -0.15 0.25 0.95 -0.15
2.50 2.50 2.15 0.65 1.25 0.35
3.70 -0.35 0.05 0.05
2.96 2.96 -1.15
-1.55
2.82 2.82 -0.65 1.05 0.75 0.75
3.03 3.16 -0.10 0.40 0.1 -0.2
Base Prevailing Start up
Hdwy Headway Lost time
2.95 3.16 0.20
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 12:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
2.7 3.6 13 | 16.2 8.6 2.6
2.4 3.5 24| 24 2.1
2.8 4.1 3.8
2 0 Right
3.2 2.5 12 3.4 3 7.4 3 3.3 2.2
1.1 2.9 18| 25 2.6 2.5 2.2 36| 44
3 2.7 2.6 2.9 46| 17.8 26| 104
3 0 Right
3.4 2.1 3.5|11.8 3.9 3.1 2.1
1.5 3.6 2.6 2 5.1 24 3
1.2 3.5 34 3 2.1 3.3 2.6 34| 35
4 0 Right
4 3.5 3.8
3.3 2.5 3.1 3.7 3.7 4.5 3.7 3.8 | 3.7
5.2 4.5 36| 4.1 6.7 | 16.5 2.6
5 0 Right
3.1 33 21 2.7
3.3 2.3 2.2 1.9
2.5 3.6 53] 3.3 34 2.8 3.1 2.8 4
6 0 Right
3.1
3.3 4.5 2.9
1.9
7 0 Right
3.6
4.8 3.4 27| 33 1.7 1.9 1.6
6.4 3.4 3
8 0 Right
4.2
3.6 3.2 2.2 2.7 1.2 1.4
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2.8 2.4 2
9 0 Right
1.4 5.2 2.8
2.3 34| 23
3.8 3.2 3.3
10 0 Right
0
3.7 26| 41| 43 2.7
5.1 5.6 2.6
Base Prevailing
Headway | Headway Start up Lost time
2.60 0.16 1.06
2.10 2.10 -0.14 0.96 -0.14 -0.14
0.26 1.56 1.26
2.88 0.66 -0.04 0.86
2.43 2.43 -1.44 0.36 -0.74 -0.04
8.85 0.46 0.16 0.06 0.36
3.03 0.86 -0.44 0.96
3.50 -1.04 1.06 0.06 -0.54
2.98 2.98 -1.34 0.96 0.86 0.46
1.46 0.96 1.26
3.88 3.88 0.76 -0.04 0.56 1.16
4.65 2.66 1.96 1.06 1.56
0.56 0.76 -0.44 0.16
0.76 -0.24 -0.34 -0.64
3.22 3.22 -0.04 1.06 2.76 0.76
0.56
0.76 1.96 0.36
-0.64
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1.06
1.73 1.73 0.86 0.16 0.76
0.86 0.46
1.66
1.30 1.30 1.06 0.66 -0.34 0.16
0.26 -0.14 -0.54
-1.14 2.66 0.26
-0.24 0.86 -0.24
1.26 0.66 0.76
2.70 2.70 1.16 0.06 1.56 1.76
2.56 3.06 0.06
0.48 0.86 0.42 0.47
Base Prevailing Start up
Hdwy Headway Lost time
2.54 3.28 2.24
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 12:30
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
0 Right
2.5 6.4 9.8 7 54 3.5 7 3.1
1.2
2.7 2.8 2.4 2 2.2 1.7 1.9 24| 24
0 Right
8.4 2.9
4.7 2.8 2.3
1.8
0 Right
0
15 3.1 3.6 2.1 1.5
1.8
0 Right
2.5 3 4.1 4 2.5
2 6.9 2.8 3.3 2.8 1.6
2.3 4.4 23| 21
0 Right
15.6 2.1 51131 5.1 4.8
17.7 3.6 2.2 4.9 7.2 1.3 2.4 3 2
19 2.2 25| 53 34 3 3.9
0 Right
3.2 6.9 | 22.6 6 4.4
1.9 2.6 3.7 4| 13.6 6.3 4.7 26| 3.6
2 3.1
0 Right
6.1 6.9 2.5 1.9 3.3 8 1.6 24| 5.1
6.5 4.8 35| 24 3.4 4.6 4.4 41 2.2
9.5 2 27 2.3 3.7 3.5 6 45| 3.7
0 Right
2.2 3.5 3.8 33 3.1 33
1.2 3.3 33| 4.1 2.4 1.6 2| 23
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2.3 2.1 4.7 2.4 2.6 2.6 6.2 4.1
9 0 Right
2.4 3.6 26| 3.3 41 3.9
1.6 4.8 51| 3.9 2.7 6 5.1 2.6 9
3.4 4 3.2 5.1 4.5 2.9 3.4 5.3 5.2
10 0 Right
2.7 3.7 31115 8.5 2.7 1.7 3.4 2.6
2.6 2.2 21| 2.3 3.6 6.3 5 29| 2.2
1.6 2.7 2.6 2.7 4 3.4 5.3 3.4 3.5
Ideal Prevailing
headway | headway Startup Lost Time
4.00 -0.73
-2.03
2.12 2.12 -0.53 -0.43 -0.83 -1.23
-0.33
-0.43 -0.93
-1.43
1.50 1.50 -1.73 -0.13 0.37 -1.13
-1.43
2.50 -0.73 -0.23
2.20 2.20 -1.23 3.67 -0.43 0.07
-0.93 1.17 -0.93 -1.13
4,95 -1.13 1.77
2.18 0.37 -1.03
3.43 3.43 -1.03 -0.73 2.07
4.40
6.16 -1.33 -0.63 0.47 0.77
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-1.23 -0.13
3.10 -0.73 -1.33
3.74 1.57 0.27 -0.83
4.28 4.28 -1.23 -0.53 -0.93
3.20 -1.03 0.27 0.57 0.07
2.08 -2.03 0.07 0.07
3.10 3.10 -0.93 -1.13 1.47 -0.83
4.00 -0.83 0.37 -0.63 0.07
4.10 4.10 -1.63 1.57 1.87 0.67
4.26 4.26 0.17 0.77 -0.03 1.87
2.60 -0.53 0.47 -0.23
2.90 2.90 -0.63 -1.03 -1.13 -0.93
3.92 3.92 -1.63 -0.53 -0.63 -0.53
-1.12 | 0.083043478 | 0.091904762 -0.205
Base Prevailing Start up Lost
Hdwy Headway time
3.18 3.40 -1.33
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Intersection Park Av & 57 St | | Date & Time | 09/28/11; 12:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
1.8 2.8 2.2 3.5 4.2 2.9 2.1 19| 2.7
2.5 3.8 25| 17.6 1.9 3.6 3.5 19| 2.7
6.4 2.6 2.2 5.8
2 0 Right
3.6 3 29| 35 2.9 7.8 3.3 25| 35
13 2.5 3.1| 36 2.6 2.9 2.7 7.1 2
14 2.4 3.1 3.2 4.4 9.1 29| 10.6
3 0 Right
2 3.7 36| 29 24 9.5 1.9 2 3
1.5 2.2 22| 2.6 2.8 | 10.7 2.3 27| 24
1.6 2.2 24| 55 3 6.2 4.1 3.7
4 0 Right
1.7 3.8 45| 4.7 6.3 7.4 5.7 53| 34
4.6 3.8 3 2.7 2.7 4.4 3.5 3.3 2.7
2.6 3.2 2.9 2.4 2.7 4.6 2.7 2.1 2.7
5 0 Right
5.6 4.3 41| 6.2 2.8 2 2.1 15| 1.8
15 3.8 2 3.3 5.3 5.2 3.5 4| 21
2.4 3.2 96| 5.6
6 0 Right
2.6 3.7 35| 3.8 3.5 3.8 4.7 52| 3.1
2.1 7.3 3.9 3.4 3.4 3.5 4.5 58| 4.7
3.2 4.3 44| 4.1 3.2 24 3.7 39| 35
7 0 Right
1.9 4.3 27| 3.6 6 8.4 3.9 3.1 3
1.4 3.5 29| 10.3 | 10.2 3.1 3.6 26| 3.9
1.7 3.9 3.8 | 10.5 3.5 4.5 3.5 25| 2.6
8 0 Right
3.4 5.5 6 5.3 5.7 4.6 3.7
10.4 4 34 5 4.7 3.6 4.2
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11.8 2.8 2.9 3.8 2.8 3.4 4.3 2.7 | 2.7
9 0 Right
1.8 4.2 2.6 35 7.7 | 10.7
3.2 42| 81| 2.8 75| 1.8 1.7 21| 25
1.8 2.8
10 0 Right
1.5 6.1| 25| 3.1 87| 3.9 3.6 34| 3.6
2.6 4.6 3.2 2.4 | 10.7 4.4 7.1 48| 4.4
3 2.7 3.7 2.4 3.1 6.1 4.4 29| 23
Ideal Prevailing
headway | headway Startup Lost Time
2.76 -1.42 -0.42 -1.02 0.28
2.50 2.40 -0.72 0.58 -0.72
-0.62 -1.02 2.58
4.00 0.38 -0.22 -0.32 0.28
2.55 2.55 -1.92 -0.72 -0.12 0.38
3.65 -1.82 -0.82 -0.12 -0.02
2.33 -1.22 0.48 0.38 -0.32
2.55 2.55 -1.72 -1.02 -1.02 -0.62
2.70 3.60 -1.62 -1.02 -0.82 2.28
5.62 -1.52 0.58 1.28
3.32 3.32 0.58 -0.22 -0.52
2.96 2.96 -0.62 -0.02 -0.32 -0.82
2.04 2.38 1.08 0.88
3.20 -1.72 0.58 -1.22 0.08
-0.82 -0.02 2.38
4.06 -0.62 0.48 0.28 0.58
4.38 -1.12 4.08 0.18
3.34 3.34 -0.02 1.08 1.18 0.88
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4.88 -1.32 1.08 -0.52 0.38
3.30 -1.82 0.28 -0.32
3.32 3.32 -1.52 0.68 0.58
4.67
0 4.17 0.78 0.18 1.78
3.18 3.18 -0.42 -0.32 0.58
9.20 -1.42 0.98 -0.62 0.28
2.03 -0.02 0.98 -0.42
-1.42 -0.42
4.64 -1.72 2.88 -0.72 -0.12
4.53 -0.62 1.38 -0.02 -0.82
3.18 3.76 -0.22 -0.52 0.48 -0.82
-0.968 | 0.424827586 -0.168 | 0.366956522
Start up
Base Prevailing Lost
Hdwy Headway time
2.96 3.72 -0.34
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Intersection Park Av & 57 St | | Date & Time | 09/28/11; 13:00
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
6.6 3.3 3.4 6.7 | 11.2 3.7 3.2 48 | 2.5
3.7 2.7 23| 2.8 2.9 6.6 3.9 25| 2.9
4.6 2.4 1.8 2 2.2 3.3 3.1 4.1 2.9
2 0 Right
6.6 2.5 3.8
1.9 7.3 26| 4.3 3.8 4.6 3.5 19| 26
4.6 3.6 2.2 4.9 2.9 2.4 3.1 3.3
3 0 Right
2.8 4.7 7.7 4.9 5.1 7.6 2.4 2.1 1.8
1.6 5.1 4.1 4.6 6.1 2.5 4 3.3 1.7
7.5 3.8 4.8 | 4.6 34 3.3 4 3.7 | 2.2
4 0 Right
1.8 7.3 3.7| 55 3.2 4.4
4.6 2.9 2.9 3.3 133 3.8 11.5 2.9
2.3 2.9 2.8 4.5 5.2 6.8 3.1 24| 2.1
5 0 Right
2.8 4.7 6.9 | 18.5 4.4
3 3.5 6.4 3.8
3.9 2.8 38| 3.1 3.3
6 0 Right
4.8 4 13 7.6 3 3.4 3.7 3.3
5.4 2.2 2.8 2.9 2.9 6.9 3.4 2.3 3.5
3 4.1 26| 2.2 4.5 2.8 2.7 2.5
7 0 Right
6.9 2.6 | 18.7 4.8 2.9 4.6 4.8
3.5 4.1 4.5 3.5 3.9 3.2 2.4 29| 24
3.5 2.1 421 2.9 2.2 3.2 3.9 33| 33
8 0 Right
5.1 5.7 4.1 0.5 2.5 7.3 3.9
7.1 3.2 7.4 4.5 6 4.1
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2.8 2.4 4.1 6 3.7 3.1 3.3 3.1
9 0 Right
1.1 3.9 3.1 | 4.2 9.4
1.9 51| 35| 61| 4.1
2.4 3.1 2 6 6.3 2.9 3.1 33| 3.1
10 0 Right
3.5 3.7 2.3 6.5 9.6 2.6 1.9
2.7 36| 42| 26 29| 7.5 3.5
2.3 4.1 24| 24 3.1 2.9 6.9 29| 3.1
Ideal Prevailing
headway | headway Startup Lost Time
5.08 0.05 0.15
3.05 3.05 -0.55 -0.95 -0.45
3.12 3.12 1.35 -0.85 -1.45 -1.25
-0.75 0.55
3.28 3.28 -1.35 -0.65 1.05
2.93 2.93 1.35 0.35 -1.05
3.80 -0.45
2.88 2.88 -1.65 1.85 0.85 1.35
3.32 3.32 0.55 1.55 1.35
3.80 -1.45 0.45
3.35 1.35 -0.35 -0.35 0.05
3.20 -0.95 -0.35 -0.45 1.25
4.40 -0.45
-0.25 0.25 0.55
3.30 3.30 0.65 -0.45 0.55 -0.15
3.35 0.75
3.03 3.03 -1.05 -0.45 -0.35
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3.13 -0.25 0.85 -0.65 -1.05
4.10 -0.65
2.96 2.96 0.85 1.25 0.25
3.18 3.18 0.25 -1.15 0.95 -0.35
4.57 1.85
4.10 4.10 -0.05 1.25
3.30 3.30 -0.45 -0.85 0.85
9.40 -2.15 0.65 -0.15 0.95
4.10 4.10 -1.35 1.85 0.25 2.85
2.40 -0.85 -0.15 -1.25
4.70 -0.95
3.20 3.20 -0.55 0.35 0.95 -0.65
3.00 3.00 -0.95 0.85 -0.85 -0.85
0.266666667 | 0.036363636 0 | 0.45625
Start
up
Base Prevailing Lost
Hdwy Headway time
3.25 3.72 0.23
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Intersection Park Av & 575t | | Date & Time | 09/28/11;13:15
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
2 5.1 13.9 4.8 9 3.5 2.6 2.3 2.2
1.7 1.9 19| 2.9 6.8 3.3 2.4 2| 2.7
1.7 3.7 3.6 | 10.8
2 0 Right
1.6 3.1 | 156 3.6 2.8 3.6 2.5 2.4
2.7 2.1 3.2 26 3.2 5.1 3 35| 3.6
4.4 2.9 2.7 2.9 2.5 2.4 2.1 3.6 | 3.8
3 0 Right
5.1 3.7 181 3.3 2.4 8.3 3.5
1.2 4.7 5.5 2.4 1.9 2.2
3.5 4.2 4 2.6 3 2.6 2.2 2.2 3.5
4 0 Right
2.2 45| 10.8 | 2.7 4.6
2.6 2.1 2.7 3.4 3.5 3.9 2.1 2.7 1.6
4 3 39| 23 2.6
5 0 Right
3.4
2.4 3.1
4.1
6 0 Right
4.6 53| 141 3.8 3.4 4.1
2.1 2.6 3.1 3.6
1.9 3 2.2
7 0 Right
3.7 56| 149 6.7 2.9
1.9 2.9 2.3 3.9 2.3 2.8 2.2
1.8 2.9 19| 26 2.8
8 0 Right
5 3.1 27 2.3 2.9 3.1
3.6 1.9 26| 23 1.9
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5 2.1 3.4 1.9
9 0 Right
6 75| 3.7
6.2 36| 21| 27
8.9 2.1
Base Prevailing
headway | headway Startup Lost Time
3.92 -0.64
2.60 -0.94 -0.74 -0.74 0.26
-0.94 1.06 0.96
2.83 -1.04 0.46 0.96
3.68 3.68 0.06 -0.54 0.56 -0.04
2.88 2.88 1.76 0.26 0.06 0.26
4.73 1.06 0.66
2.05 2.05 -1.44 2.06 2.86 -0.24
2.70 2.70 0.86 1.56 1.36 -0.04
4.60 -0.44 0.06
2.76 2.76 -0.04 -0.54 0.06 0.76
2.60 2.60 1.36 0.36 1.26 -0.34
-0.24 0.46
1.46
3.75 1.16
-0.54 -0.04 0.46 0.96
-0.74 0.36 -0.44
2.90
2.43 2.43 -0.74 0.26 -0.34
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2.80 2.80 -0.84 0.26 -0.74 -0.04
3.00 0.46 0.06 -0.34
1.90 1.90 0.96 -0.74 -0.04 -0.34
2.36 -0.54 0.76 -0.74
1.06
0.96 -0.54 0.06
6.26 | -0.54 | i
0.325 | 0.295 | 0.389411765 | 0.177647059
Base Prevailing Start up Lost
Hdwy Headway time
2.64 3.07 1.187058824
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 13:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
2.7 1.7 16| 2.6 2.2 4.5
14 6 3.3 2.2 3.1 2.2
1.8 3.9 2.5 3.3 3.3 4.5 5
2 0 Right
2.2 4 39| 3.1
2 4.1 93| 4.6 3.7 2.9
2 3.9 6| 54 7.5 3.9 3.2 27| 2.6
3 0 Right
0
2.9 2.8 53] 4.5
0
4 0 Right
1.6
2.1 3.3
2.6
5 0 Right
4.9 5
1.5 1.9 4.1 3.2 2.9 2 1.9 1.7 1.6
3.9
6 0 Right
3.4 4.4 3.8 1.2
2 2.5 1.6
2.4 34
7 0 Right
2.9 2.5 2.5 2.7
2.4 2.8 5.9 1.5 1.7 2.7 2.4 4.3 2.4
1.3 3.8
8 3.5 17.6 24| 33 5.5 7.5 3.4 Right
2.6
2.2 2.5 2.5 2.7 5.6 4.3
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1.9 2.7 2 2.9 2.3 2.5 3.1 12.3
9 0 Right
1.9 4.1 3 3.2
1.6 2.1 26| 2.8 2.3 2.4 2.2 1.7 | 1.8
1.3 5.7 2 2.2
10 3.9 Right
4.8 2.7
3.8 1.8 2.4
2.1 2.5
Base Prevailing
headway | headway Startup Lost Time
2.20 -0.11 -1.11 -1.21 -0.21
2.65 2.65 -1.41 -0.61
4.27 4.27 -1.01 1.09 -0.31 0.49
-0.61 1.19 1.09 0.29
3.30 3.30 -0.81 1.29 1.79
3.98 -0.81 1.09 3.19 2.59
0.09 -0.01 1.69
-0.71 0.49
-0.21
2.02 2.02 -1.31 -0.91
1.09
1.59 0.99 -1.61
-0.81 -0.31 -1.21
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-0.41 0.59
-0.31 -0.31 -0.11
2.70 2.70 -0.41 -0.01 3.09 -1.31
-1.51 0.99
5.47 -0.41 0.49
-0.21
4.95 -0.61 -0.31 -0.31 -0.11
2.63 2.63 -0.91 -0.11 -0.81 0.09
-0.91 1.29 0.19 0.39
2.08 2.08 -1.21 -0.71 -0.21 -0.01
-1.51 2.89 -0.81 -0.61
1.09
1.99 -0.11
0.99 -1.01 -0.41
-0.71 -0.31 |
-0.438 | 0.330909091 0.17 0.2025
Start up
Base Prevailing Lost
Hdwy Headway time
2.81 3.30 0.27
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 14:15

Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
0 Right
1.6 35| 47| 29
33 4.1
0.9 4.3 3.5
0 Right
3.4 43| 21
1.8 2.3
2.3 3.1
0 Right
6.2 39| 26
2.6
2.4 2
0 Right
3.6 69| 3.8| 3.7 4.8
2.6 4 2.2 3.1 2.1 0.9 2.2 2 1.4
4.6
0 Right
5.6 35| 41
4.9 6.5 5.1
2.5
0 Right
4.7 3.4
4.3 3.1 4.4 2.7 2.5
0
0 Right
3.4
1.8 3.9
0
0 Right

2.6 39| 25

2.3 26| 1.7
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2.1 3.1 3.5 1.6 2.9
9 0 Right
3 6.9 12 | 10.6 5.7
3.5 37| 19| 24
5.3
10 0 Right
3.6 59| 12.8 | 10.6 6
54 2.7
3.8 2.5
Base Prevailing
headway | headway Startup Lost Time
-0.77 1.13 2.33 0.53
0.93 1.73
-1.47 1.93 1.13
1.03 1.93 -0.27
-0.57 -0.07
-0.07 0.73
3.83 1.53 0.23
0.23
0.03 -0.37
4.80 1.43 1.33
1.72 1.72 0.23 1.63 -0.17 0.73
2.23
1.13 1.73
2.53
0.13
2.33 1.03
2.50 2.50 0.73 2.03 0.33
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-2.37 -2.37 -2.37 -2.37
1.03
-0.57 1.53
0.23 1.53 0.13
-0.07 0.23 -0.67
2.90 2.90 -0.27 0.73 1.13 -0.77
5.70 0.63
1.13 1.33 -0.47 0.03
2.93
6.00 1.23 3.53
3.03 0.33
1.43 0.13
0.73 | 0.953809524 | 0.476153846 | 0.027142857
Base Prevailing Start up Lost
Hdwy Headway time
2.37 3.94 2.13
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Intersection Park Av & 57 St | | Date & Time | 09/28/11; 14:30
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1] 5.1 Right
2.4 3.3
1.8 1.7 14
2
2 0 Right
2.7
2.3
2.3 2.6
3 0 Right
2.9 2.6 3.5
1.9 2.6 21| 2.1 2.7 2.2
3.9 2.4 44| 2.4 1.8 1.7
4 0 Right
7.8 10.9 28| 4.3 2.8
4.9 11.8 2.4 2 2.8 3.3 1.7 1.1 2.3
3.7 2.9 4.2
5 0 Right
0
3
1.8 3.4
6 0 Right
2.5 4.3 25| 4.2 2.7
1.8 3.6 1.7 2 2
1.6 3.4 21| 1.7 2.1 2.4 2.1 28| 3.1
7| 3.1 Right
1.9
1.7 5 6.2 2.9 3.7 2 1.7 1.6 1.3
0.8
8| 3.5 Right
4.1 53 25| 2.9
4 2.9 25| 3.2 6.2 2.2 2.9 1.6 1.7
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4.7 2.3
9| 6.6 Right
2.9 51| 34
2.7 28| 28| 38| 47| 45 3.6 29| 29
0.5 1.6 2.9
10 0 Right
3.6
3.7
5
Base Prevailing
headway | headway Startup Lost Time
-0.05 0.85
-0.65 -0.75 -1.05
-0.45
0.25
-0.15
-0.15 0.15
0.15 1.05
2.45 2.45 -0.55 0.15 -0.35 -0.35
1.75 1.75 1.45 -0.05 1.95 -0.05
2.80 0.35
2.24 2.24 2.45 -0.05 -0.45
1.25 0.45 1.75
0.55
-0.65 0.95
2.70 0.05 1.85 0.05
2.00 2.00 -0.65 1.15 -0.75 -0.45

143




2.50 2.50 -0.85 0.95 -0.35 -0.75
0.65
-0.55
2.06 2.06 -0.75 2.55 0.45
-1.65
1.05
0.05 0.45
1.83 1.55 0.45 0.05 0.75
2.25 -0.15
0.45 2.65 0.95
3.72 0.25 0.35 0.35 1.35
-1.95 -0.85 0.45
1.25
0.169230769 | 0.638235294 | 0.296666667 | 0.105555556
Base Prevailing Start up Lost
Hdwy Headway time
2.45 3.09 1.21
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Intersection Park Av & 575t | | Date & Time | 09/28/11; 14:45
Red = Heavy vehicle; Blue = Ped; Green = interference Lane
Vehicle
No/
Cycle 1 2 3 4 5 6 7 8 9 10
1 0 Right
14 6.5
4.4 4.6
2.3 3.9
2 0 Right
3.1 6.3
1.7 2.4 2.9 4 1.8
3.4 3.1 1.9
3 0 Right
2.7 3.3 1.9
15 1.9
3.4 2.2 2.4
4 0 Right
4.2 3.7 2.8 3
4.2 3.2 2.4 3.1 7.8 6.9 3.8 441 4.1
2.6 2.6 3.7 34 5.9 3.6 2.5 2.6
5 0 Right
2.9 4.2 | 10.9 6 2.8 4.3 4 3.7 24
2.8 3.2
1.4 5.4 24| 2.8 7.5 3.2
6 0 Right
3.6 3.3 26| 2.1 2.3
2.1 3.3 3.4 2.3 2.8 2.2 1.7
5.1 2.5 3.7 6.5
7 0 Right
5.2 3.7 3.3 10 5.7
3.6 2.3 19| 2.1 2.3 1.8
33 4.7 3.2 26 1.6 2.8 1.5 2 2
8 0 Right
1.9 2.9 3.6
5.6 2.6 2.4 1.8 1.7 5 2.1 1.6 1.7
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2.9 2.3 2.6 2.3 4 2 2.4 2.6
9 0 Right
4.5 3.5 45| 154 7.4 8.1
2.5 28| 1.9
1.1 4
10 0 Right
4.9 58| 134 | 5.6 34 4.4 3.6
3.9 2.7 1.7 2.3 3.6 3 1.8 1.4
2.7 3.1 2.6 2.3
Base Prevailing
headway | headway Startup Lost Time
-0.89 4.21
2.11 2.31
0.01 1.61
1.80 1.80 -0.59 0.11 0.61
1.11 0.81 -0.39
0.41 1.01 -0.39
-0.79 -0.39
1.11 -0.09 0.11
1.41 0.51 0.71
4.10 1.91 0.91 0.11 0.81
2.90 0.31 0.31 1.41 1.11
3.44 3.44 0.61 1.91
0.51 0.91
3.20 -0.89 3.11 0.11 0.51
2.30 2.30 1.01 0.31 -0.19
2.23 2.23 -0.11 1.01 1.11 0.01
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2.81 0.21 1.41
5.70 1.41 1.01
2.05 2.05 1.31 0.01 -0.39 -0.19
1.98 1.98 1.01 241 0.91 0.31
-0.39 0.61 1.31
1.78 1.78 3.31 0.31 0.11 -0.49
2.75 2.75 0.61 0.01 0.31 0.01
7.75 1.21 2.21
0.21 0.51 -0.39
-1.19 1.71
3.80 3.51
2.07 0.41 -0.59 0.01
0.41 0.81 0.31 0.01
0.560108696 | 1.146681034 | 0.461130952 | 0.217083333
Base Prevailing Start up Lost
Hdwy Headway time
2.29 3.19 2.39
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