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2.1

2.2

Introduction

This technical report documents the development and calibration of the
micro-simulation models to be used for the Premier Gateway West Scoped
Area Traffic Study. Weekday morning (AM), weekday afternoon (PM) and
Saturday models have been developed using the VISSIM software package
(Version 9.00) to analyze existing conditions. These models will subsequently
be used to assess future conditions on the adjacent freeway and arterial
road segments, weaving sections, and ramp terminal operations within the
study area limits.

Model Development

The United States Federal Highway Administration (FHWA) document
entitled “Traffic Analysis Toolbox Volume llI: Guidelines for Applying Traffic
Microsimulation Modeling Software — July 2004” was referenced as a
guideline for developing the micro-simulation models. The document
recommends completing the following four steps before calibrating and
validating a model:

Project Scope;
Data Collection;

Base Model Development; and

vV v v Vv

Error Checking.

Project Scope

Figure 1 illustrates the study area for the micro-simulation modelling. The
limits extend one interchange on Highway 401 on either side of the primary
study area for the traffic study, which is bounded by Fifth Line North to the
west and Ninth Line South to the east.

Data Collection

Reliable traffic data is imperative to accurately capturing the traffic
conditions within a micro-simulation model. An extensive data collection
effort was undertaken in May 2017 to provide input parameters and output
measures of performance for model calibration and validation. The data
included:

Highway 401 mainline traffic volumes;

Highway 401 travel times and speeds;

Intersection turning movement counts;

Posted maximum speed limits; and

vV v v Vv Vv

Intersection traffic control signal timings.
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2.3

The Ministry of Transportation (MTO) also provided historical data for the
Highway 401 mainline (link volumes and travel times) to validate the
information collected for this modelling effort. The collected data for the AM
and Saturday peak periods closely matched the MTO data. For the PM peak
period, collected volumes were found to be about 15% lower than the MTO
data. Accordingly, the Highway 401 mainline volumes used in the models
were increased by this percentage in both travel directions.

Appendix A documents the comparison of the MTO and collected traffic
data.

Base Model Development

Development of the AM, PM and Saturday peak period base models
involved creating and coding the geometric (roadway) network over a high-
quality aerial image of the study area. Highway 401 was coded with the
default VISSIM “freeway” link behaviour, while the municipal road network
was coded with the default “urban” link behaviour.

Once the geometric network was created, desired and reduced speeds were
coded into the models. The desired speeds were based on the maximum
posted speed limits. Reduced speeds for turns were based on industry
accepted values. Table 1 and Table 2 summarize the speeds used. It is
noted that on-ramp and off-ramp reduced speed area zones varied
according to the posted maximum recommended advisory speeds. These
reduced speed zones were coded accordingly.

Intersection control was coded within the models per signal timing plans
provided by the responsible road authority (primarily Halton Region). Right-
turns on red were coded where allowed in the field using the VISSIM
software feature. Stop signs were coded at stop controlled intersections
using the default stop parameters.

Conflict area points and priority rules were also coded within the models.
Conflict areas were denoted in locations where links/connectors intersect
and have the potential for vehicles to cross paths. The default parameters
were used. Priority rules were incorporated into the models at certain
locations where a conflict area would not accurately replicate the behaviour
of conflicting vehicles. Default priority rule parameter values were utilized.

From the traffic data, volumes between all intersections were balanced and
used to determine the vehicle inputs and outputs for the models. Static
vehicle routing was utilized and based upon the existing traffic distribution.
Vehicle inputs were coded into the models by an hourly flow rate and their
corresponding vehicle composition.

Paradigm Transportation Solutions Limited | Page 2 \«
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TABLE 1: DESIRED SPEEDS

Desired Speed

AETERHAEE (Maximum Posted)
Highway 401 100 km/h
James Snow Parkway 60 km/h
Trafalgar Road 60 km/h
Winston Churchill Boulevard 60 km/h
Steeles Avenue (between Fifth Line N — Fifth Line S) 70 km/h
Steeles Avenue (between Fifth Line S — Eighth Line S) 60 km/h
Steeles Avenue (between Eighth Line S — Ninth Line S) 80 km/h
Fifth Line N/Brownridge Road 60 km/h
Fifth Line S 60 km/h
Sixth Line N 60 km/h
Sixth Line S 60 km/h
Hornby Road 60 km/h
Eighth Line N 60 km/h
Eighth Line S 60 km/h
Ninth Line N 60 km/h
Ninth Line S 60 km/h

TABLE 2: TURN SPEEDS

Turn Direction Reduced Speed Area Zone

Left-Turn (Passenger Vehicle) 25 km/h

Left-Turn (Truck/Heavy Vehicle) 20 km/h

Right-Turn (Passenger Vehicle) 15 km/h

Right-Turn (Truck/Heavy Vehicle) 12 km/h
Error Checking

The error checking portion of the model development process is focussed
on identifying and resolving significant coding errors before commencing the
time-consuming calibration and validation process. This involves a detailed
review of the coded data and the simulation animation.

All coded data, including geometry, speeds, signal timing plans and traffic
volumes, were examined. A detailed review of the simulation animation was
also conducted to determine: if any locations within the models were
missing conflict points or priority rules; whether signal timings were not
functioning correctly; or if any other general coding parameters were missed
or coded incorrectly. Based on the review, some parameters in the models
were revised to more accurately capture the interactions of the vehicles on
the network. Appendix B details the list of parameter adjustments.

Paradigm Transportation Solutions Limited | Page 4 ‘\«
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3
3.1

Calibration and Validation

Parameters and Process

The calibration process involves the adjustment of model parameters until
the simulation closely replicates actual traffic operations. The process is
done iteratively until an accurate representation of the network operation is
achieved, thereby providing a level of confidence in the model results.

Calibration parameters can be separated into two categories: system and
operational. System calibration involves the investigation of model input
assumptions (i.e., vehicle inputs, vehicle routing). Operational calibration
focuses on detailed driver behaviour characteristics that affect the overall
traffic operations in the model.

During the system calibration stage, input assumptions are verified and
checked. The objectives are to identify where uncertainties were introduced
into the base model and determine their effect on the overall system
operations. System calibration parameters checked include the assumptions
made on vehicle route choice, traffic demand inputs, traffic composition,
study area boundaries, and the temporal distribution of demand and routing.
Additionally, input data such as ramp terminal signal timings, roadway speed
distributions, and roadway geometry characteristics are also verified for
consistency with other model inputs.

Within the operational calibration stage, the model parameters that affect the
overall traffic operations of the network are checked and modified if needed.
This process consists of modifying the detailed driver behaviour parameters
that affect the overall capacity of the transportation facilities, aggressiveness
of drivers, and locations for lane changing. Adjustments of these parameters
is essential for modelling freeway bottlenecks and local driving behaviour
that can affect the overall traffic flow, speeds, capacity, and congestion. The
parameters include car following characteristics (headway, standstill
distance, safety distance, etc.), lane changing accepted deceleration rates,
route lane change distances, and lane selection. The operational calibration
stage requires the most time (and resources) to complete.

The validation process compares simulated model results with field
observed data to determine the accuracy of the model. The goal is to
identify parameter settings in the simulation model which produce outputs
that match field data. Parameters are adjusted until an acceptable
correlation is achieved between the observed field data and the modelled
existing conditions. It is the final step in the iterative calibration process.

The validation check determines how closely the model is replicating actual
study area conditions based on the targets set. Visual inspection of the
simulation model is undertaken during this stage again. If the calibration/
validation targets are not met, the system and operational calibration
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3.2

process is revisited. Data results are analyzed and evaluated to determine
the most appropriate parameters to modify during the next iteration.

Once calibrated and validated, the model can be used with confidence to
analyze future scenarios which may include modifications to travel demands,
roadway geometry, and/or the transportation network.

Targets

The accuracy of the calibration and validation process is based on an
assessment and comparison between modelled and observed values.
Targets are used to assess whether the process has yielded a simulation
model that reasonably corresponds to field measures of effectiveness
(MOEs).

For the freeway portion of the models, the MOEs examined included
mainline freeway throughput (volumes), travel time and speed, per MTO
requirements. Table 3 summarizes typical calibration targets for these
MOEs, as set out in the FHWA document.

TABLE 3: FREEWAY MODEL CALIBRATION TARGETS

Calibration Acceptance

Criteria and Measures

Targets
Hourly Flows, Model Versus Observed
Individual Link Flows
Within 15%, for 700 veh/h < Flow < 2,700 veh/h | > 85% of cases
Within 100 veh/h, for Flow < 700 veh/h > 85% of cases
Within 400 veh/h, for Flow > 2,700 veh/h > 85% of cases
Sum of All Link Flows Within 5% of sum of all link
counts
GEH < 5 for Individual Link Flows > 85% of cases
GEH for Sum of All Link Flows GEH <4 for sum of all link
counts
Travel Times, Model Versus Observed
Journey Times, Network
Within 15% (or 1.0 minute, if higher) | > 85% of cases
Visual Audits
Individual Link Speeds
Visually Acceptable Speed-Flow Relationship | To analyst’s satisfaction
Bottlenecks
Visually Acceptable Queuing | To analyst’s satisfaction

Source: FHWA, Traffic Analysis Toolbox Volume Ill: Guidelines for Applying Traffic
Microsimulation Modelling Software — July 2004, Table 4, p. 64

As noted in the table, the GEH statistic is one criterion used to determine
how well modelled and observed results match. The GEH statistic is a
modified Chi-Squared statistic that incorporates both relatives and absolute
differences, and is computed as follows:

Paradigm Transportation Solutions Limited | Page 6 \«
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3.3

3.3.1

cen = |- M-O0*
~ . ]05x (M +0)

M: Simulated/Modelled Flows
O: Observed Flows

Where:

GEH values provided an indication of the goodness of fit as outlined below:

GEH <5 Flows can be considered a good fit
5<GEH < 10 Flows may require further investigation
GEH > 5 Flows cannot be considered to be a good fit

For intersection turning movement volumes, the following calibration targets
were set:

» Achieve 80% for most of the compared turning movement count
(TMC) data sets, with an overall GEH value 5 < GEH < 10;

» Verify that no significant link, intersection approach or turning
movement flows have a GEH value of greater than 10; and

» Verify that the absolute variation between the modelled and observed
data is not more than 25%.

Results

The base models were calibrated based on the process and targets defined
above. A three-hour simulation period was undertaken per MTO
requirements. A total of five computer simulation runs were completed with
the average results for the single peak hour reported and tabulated. Table 4
summarizes the simulation time intervals.

TABLE 4: SIMULATION TIME INTERVALS

Period Time Interval (seconds)

Seeding 1,800
Shoulder of peak hour 1,800 - 5,400
Peak Hour 5,400 - 9,000
Shoulder of peak hour 9,000 - 12,600

Entering/Exiting Volume Comparisons

Vehicle inputs and outputs were checked to ensure all vehicle demands
were loaded onto the network and that the correct vehicle volumes were
exiting. This initial check provides an indication whether there are any
significant issues with the model.
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3.3.2

3.3.3

3.3.4

Table 5 summarizes the total entering and exiting volumes for the AM, PM,
and Saturday peak hour models. Appendix C contains the detailed output.

TABLE 5: VEHICLE INPUTS AND OUTPUTS
Time Inbound | Outbound
Period Observed Modelled % Diff | Observed Modelled % Diff
ﬁ'g'ufeak 20,687 20589 | -0.5% | 20,696 20,007 | -2.9%
E'(\)"ufeak 23,152 23,069 | -04% | 23,152 22598 | -2.4%
Saturday 18,036 17,959 | -0.4% | 17,986 17,378 | -3.4%
Peak Hour

Highway 401 Mainline Volume Comparisons

A comparison of modelled and observed flows was conducted for the
Highway 401 mainline freeway sections. The modelled traffic volumes as
well as the simulation outputs were calculated as a mean of multiple
computer model runs. Averaged results provided a reasonable
representation, as this type of micro-simulation analysis is a stochastic
process in which every computer run represents a single observation. A
complete experiment therefore consisted of multiple computer runs, whose
outputs were averaged to obtain the final modelled results that were then
compared with the observed data.

Table 6, Table 7, and Table 8 compare observed and modelled traffic flow
on Highway 401 for the AM, PM, and Saturday peak hours. The tables show
that the flows compare favourably. GEH values of less than 5 were observed
for all individual link flows in the models, and a GEH less than 4 for the sum
of all link counts. On all individual freeway links, flows are within the 400
vehicles per hour permissible variation. As a result, the absolute variation
between the modelled and observed data is well within the 5% variation
limit. The GEH values for all link flows meet the specified calibration targets.

Highway 401 On-Off Ramp Volume Comparisons

Table 9, Table 10, and Table 11 compare the observed and modelled traffic
volume for the Highway 401 on and off ramps for the AM, PM, and Saturday
peak hours. Calibration targets are met for all link flows.

Intersection Volume Comparisons

Table 12, Table 13, and Table 14 compare the observed and modelled total
intersection traffic volumes for the AM, PM, and Saturday peak hours.
Similar to the freeway mainline volumes, the overall intersection flows
compare favourably. GEH values for all intersections are below the target of
5. Additionally, all intersection approaches and turning movements register
GEH values within the specified targets. Appendix D provides the detailed
results.
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TABLE 6:

Freeway Section

Direction

Observed

Modelled

% Diff

COMPARISON OF HIGHWAY 401 MAINLINE VOLUMES - AM PEAK HOUR

West of James Snow Parkway 4,569 4,591 0% 0.3
James Snow Parkway — Trafalgar Road 5,266 5,238 -1% 0.4
Trafalgar Road — Highway 407 EB 5,791 5,749 -1% 0.6
Highway 407 — Winston Churchill Boulevard 3,743 3,722 -1% 0.3
East of Winston Churchill Boulevard 3,434 3,367 2% 1.1
East of Winston Churchill Boulevard 3,446 3,466 1% 0.3
Winston Churchill Boulevard — Highway 407 3,451 3,461 0% 0.2
Highway 407 — Trafalgar Road WB 4,174 4,154 0% 0.3
Trafalgar Road — James Snow Parkway 4,231 4,195 -1% 0.6
West of James Snow Parkway 3,876 3,844 -1% 0.5
Eastbound Total 22,803 22,667 -0.6% 0.9

Westbound Total 19,178 19,120 -0.3% 0.4

Sum of All Link Flows 41,981 41,787 -0.5% 0.9

TABLE 7: COMPARISON OF HIGHWAY 401 MAINLINE VOLUMES - PM PEAK HOUR
Freeway Section Direction Observed Modelled % Diff

West of James Snow Parkway 4,523 4,544 0% 0.3
James Snow Parkway — Trafalgar Road 4,815 4,805 0% 0.1
Trafalgar Road — Highway 407 EB 4,823 4,812 0% 0.2
Highway 407 — Winston Churchill Boulevard 3,439 3,433 0% 0.1
East of Winston Churchill Boulevard 3,254 3,221 -1% 0.6
East of Winston Churchill Boulevard 4,178 4,193 0% 0.2
Winston Churchill Boulevard — Highway 407 4,200 4,216 0% 0.2
Highway 407 — Trafalgar Road WB 5,946 5,785 -3% 2.1
Trafalgar Road — James Snow Parkway 5,584 5,423 -3% 2.2
West of James Snow Parkway 4,957 4,849 2% 1.5
Eastbound Total 20,854 20,815 0% 0.3

Westbound Total 24,865 24,466 -2% 2.5

Sum of All Link Flows 45,719 45,281 -1% 21
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TABLE 8: COMPARISON OF HIGHWAY 401 MAINLINE VOLUMES - SATURDAY PEAK HOUR

Freeway Section Direction Observed Modelled % Diff

West of James Snow Parkway 4,338 4,367 1% 0.4
James Snow Parkway — Trafalgar Road 4,477 4,445 -1% 0.5
Trafalgar Road — Highway 407 EB 4,916 4,789 -3% 1.8
Highway 407 — Winston Churchill Boulevard 3,980 3,853 -3% 2.0
East of Winston Churchill Boulevard 4,124 3,976 -4% 2.3
East of Winston Churchill Boulevard 4,661 4,669 0% 0.1
Winston Churchill Boulevard — Highway 407 4,284 4,278 0% 0.1
Highway 407 — Trafalgar Road WB 4,932 4,889 -1% 0.6
Trafalgar Road — James Snow Parkway 4,623 4,543 -2% 1.2
West of James Snow Parkway 4,077 3,998 -2% 1.2
Eastbound Total 21,835 21,430 -2% 2.8

Westbound Total 22,577 22,377 -1% 1.3

Sum of All Link Flows 44,412 43,807 -1% 29
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TABLE9: COMPARISON OF HIGHWAY 401 RAMP VOLUMES - AM PEAK HOUR

Ramp Terminal Direction Observed Modelled % Diff
J s Park SB JSP to WB 401 On 105 103 2% 0.2
ames Snow Farkway WB 401 to JSP Off 702 695 1% 0.3
North Terminal
NB JSP to WB 401 On 242 241 0% 0.1
J s Park NB JSP to EB 401 On 922 913 -1% 0.3
ames snow Farkway EB 401 to JSP Off 409 390 -5% 1.0
South Terminal
SB JSP to EB 401 On 184 190 3% 0.4
Trafalaar Road SB Trafalgar to WB 401 | On 104 85 -18% 2.0
rataigar noa WB 401 to Trafalgar | Off 401 399 0% 0.1
North Terminal
NB Trafalgar to WB 401 | On 347 349 1% 0.1
Trafalaar Road NB Trafalgar to EB 401 | On 269 254 -6% 0.9
rataigar noa EB 401 to Trafalgar | Off 230 230 0% 0.0
South Terminal
SB Trafalgar to EB 401 | On 486 467 -4% 0.9
EB 401 to WB 407 Off 173 171 -1% 0.2
EB 401 to EB 407 Off 2131 2104 -1% 0.6
Highway 407 EB 407 to EB 401 On 256 249 -3% 0.4
9 y WB 401 to WB 407 Off 86 97 13% 1.1
EB 407 to WB 401 On 133 123 -5% 0.9
WB 407 to WB 401 On 676 683 1% 0.3
Winston Churchill Bivd SB WCB to WB 401 On 370 350 -5% 1.1
inston Lhurchill Blv WB 401 to WCB Off 618 618 0% 0.0
North Terminal
NB WCB to WB 401 On 253 253 0% 0.0
Wi Churchill Bivd NB WCB to EB 401 On 243 241 -1% 0.1
inston Churchill Blv EB 401 to WCB off 801 782 2% 0.7
South Terminal
SB WCB to EB 401 On 249 241 -3% 0.5
Sum of All Link Flows 10,390 10,228 -1.6% 1.6
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TABLE 10: COMPARISON OF HIGHWAY 401 RAMP VOLUMES - PM PEAK HOUR

Ramp Terminal Direction Observed Modelled % Diff
] Snow Park SB JSP to WB 401 On 110 75 -32% 3.6
ames osnow rarkway WB 401 to JSP Off 944 915 -3% 1.0
North Terminal
NB JSP to WB 401 On 207 204 1% 0.2
] Snow Park NB JSP to EB 401 On 300 304 1% 0.2
ames osnow rarkway EB 401 to JSP Off 274 271 1% 0.2
South Terminal
SB JSP to EB 401 On 266 265 0% 0.1
Trafalaar Road SB Trafalgar to WB 401 | On 467 453 -3% 0.7
rataigar noa WB 401 to Trafalgar | Off 887 868 2% 0.6
North Terminal
NB Trafalgar to WB 401 | On 58 60 3% 0.3
Trafalaar Road NB Trafalgar to EB 401 | On 328 322 -2% 0.3
rataigar noa EB 401 to Trafalgar | Off 547 526 -4% 0.9
South Terminal
SB Trafalgar to EB 401 | On 227 227 0% 0.0
EB 401 to WB 407 Off 207 207 0% 0.0
EB 401 to EB 407 Off 1,329 1,318 1% 0.3
Hiahway 407 EB 407 to EB 401 On 152 156 3% 0.3
ghway WB 401 to WB 407 | Off 363 364 0% 0.1
EB 407 to WB 401 On 207 208 0% 0.1
WB 407 to WB 401 On 1,902 1,887 -1% 0.3
Winston Churehill Bivd SBWCBtoWB 401 | On 200 186 7% 1.0
inston Lhurchill Blv WB 401 to WCB Off 895 885 -1% 0.3
North Terminal
NB WCB to WB 401 | On 717 728 29% 0.4
Wi Churchill Biva NB WCB to EB 401 On 250 236 -6% 0.9
inston Ghurchill Blv EB 401 to WCB Off 611 599 2% 05
South Terminal
SB WCB to EB 401 On 176 170 -3% 0.5
Sum of All Link Flows 11,624 11,434 -1.6% 1.8
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TABLE 11: COMPARISON OF HIGHWAY 401 RAMP VOLUMES - SAT PEAK HOUR

Ramp Terminal Direction Observed Modelled % Diff
] Show Park SB JSP to WB 401 On 200 192 -4% 0.6
ames osnow rarkway WB 401 to JSP Off 868 854 2% 0.5
North Terminal
NB JSP to WB 401 On 122 122 0% 0.0
] Snow Park NB JSP to EB 401 On 110 118 7% 0.7
ames osnow rarkway EB 401 to JSP Off 179 184 3% 0.4
South Terminal
SB JSP to EB 401 On 208 201 -3% 0.5
Trafalaar Road SB Trafalgar to WB 401 | On 17 19 12% 0.5
rataigar noa WB 401 to Trafalgar | Off 725 669 -8% 2.1
North Terminal
NB Trafalgar to WB 401 | On 399 441 11% 2.0
Trafalaar Road NB Trafalgar to EB 401 | On 200 196 -2% 0.3
rataigar noa EB 401 to Trafalgar | Off 468 469 0% 0.0
South Terminal
SB Trafalgar to EB 401 | On 707 646 -9% 2.3
EB 401 to WB 407 Off 155 158 29% 0.2
EB 401 to EB 407 Off 865 833 -4% 1.1
Hiahway 407 EB 407 to EB 401 On 84 91 8% 0.7
ghway WB 401 to WB 407 | Off 72 72 0% 0.0
EB 407 to WB 401 On 135 124 -8% 1.0
WB 407 to WB 401 On 585 595 29% 0.4
Winston Churchill Blvd SBWCBtoWB 401 | On 210 211 0% 0.1
inston Lhurchill Blv WB 401 to WCB Off 903 889 2% 0.5
North Terminal
NB WCBto WB 401 | On 316 305 -3% 0.6
Wi Churchill Biva NB WCB to EB 401 On 250 259 4% 0.6
inston Churchill Blv EB 401 to WCB Off 477 463 3% 06
South Terminal
SB WCB to EB 401 On 371 367 1% 0.2
Sum of All Link Flows 8,626 8,478 -1.7% 1.6
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TABLE 12: COMPARISON OF TOTAL INTERSECTION VOLUMES - AM PEAK HOUR

Intersection \ Observed Modelled % Diff GEH
James Snow Parkway & Hwy 401 North Terminal 1,731 1708 -1% 0.6
James Snow Parkway & Hwy 401 South Terminal 1,678 1640 -2% 0.5
Trafalgar Road & Hwy 401 North Terminal 2,594 2,549 2% 0.9
Trafalgar Road & Hwy 401 South Terminal 2,516 2,465 -2% 1.0
Winston Churchill Boulevard & Hwy 401 North Terminal 2,802 2,785 -1% 0.3
Winston Churchill Boulevard & Hwy 401 South Terminal 2,778 2,757 -1% 0.4
Fifth Line N & Steeles Avenue 1,554 1,526 -2% 0.7
Fifth Line S & Steeles Avenue 1,299 1,272 2% 0.8
Sixth Line N & Steeles Avenue 1,282 1,238 -3% 1.2
Sixth Line S & Steeles Avenue 1,217 1,173 -4% 1.3
Hornby Road & Steeles Avenue 1,230 1,185 -4% 1.3
Hornby Road & Trafalgar Road 1,598 1,526 -5% 1.8
Trafalgar Road & Steeles Avenue 3,527 3,321 -6% 3.5
TPO Center Mall Access & Steeles Avenue 1,852 1,724 -7% 3.0
Eighth Line N/TPO Access & Steeles Avenue 2,020 1,888 -7% 3.0
Eighth Line S & Steeles Avenue 1,571 1,503 -4% 1.7
Ninth Line N & Steeles Avenue 2,350 2,260 -4% 1.9
Ninth Line S & Steeles Avenue 2,796 2,717 -3% 1.5
James Snow Parkway & Main Street 3,480 3,435 -1% 0.8
Total Intersections 19
# of Intersections GEH < 5 19
% of Intersections GEH < 5 100%
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TABLE 13: COMPARISON OF TOTAL INTERSECTION VOLUMES - PM PEAK HOUR

Intersection \ Observed Modelled % Diff GEH
James Snow Parkway & Hwy 401 North Terminal 2,252 2,228 -1% 0.5
James Snow Parkway & Hwy 401 South Terminal 2,134 2,112 -1% 0.5
Trafalgar Road & Hwy 401 North Terminal 2,924 2,892 -1% 0.6
Trafalgar Road & Hwy 401 South Terminal 2,394 2,344 -2% 1.0
Winston Churchill Boulevard & Hwy 401 North Terminal 3,190 3,134 2% 1.0
Winston Churchill Boulevard & Hwy 401 South Terminal 3,531 3,504 -1% 0.5
Fifth Line N & Steeles Avenue 2,008 2,014 0% 0.1
Fifth Line S & Steeles Avenue 1,815 1,827 1% 0.3
Sixth Line N & Steeles Avenue 1,823 1,835 1% 0.2
Sixth Line S & Steeles Avenue 1,750 1,771 1% 0.5
Hornby Road & Steeles Avenue 1,764 1,775 1% 0.3
Hornby Road & Trafalgar Road 1,411 1,318 -7% 2.5
Trafalgar Road & Steeles Avenue 4,136 3,979 -4% 2.5
TPO Center Mall Access & Steeles Avenue 2,736 2,602 -5% 2.6
Eighth Line N/TPO Access & Steeles Avenue 2,551 2,456 -4% 1.9
Eighth Line S & Steeles Avenue 2,168 2,117 -2% 1.1
Ninth Line N & Steeles Avenue 3,137 3,108 -1% 0.5
Ninth Line S & Steeles Avenue 3,573 3,534 -1% 0.7
James Snow Parkway & Main Street 3,362 3,344 -1% 0.3
Total Intersections 19
# of Intersections GEH < 5 19
% of Intersections GEH < 5 100%
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TABLE 14: COMPARISON OF TOTAL INTERSECTION VOLUMES - SATURDAY PEAK HOUR

Intersection Observed Modelled % Diff GEH
James Snow Parkway & Hwy 401 North Terminal 1,968 1,918 -3% 1.1
James Snow Parkway & Hwy 401 South Terminal 1,738 1,698 -2% 1.0
Trafalgar Road & Hwy 401 North Terminal 2,777 2,593 -7% 3.6
Trafalgar Road & Hwy 401 South Terminal 2,286 2,251 -2% 0.7
Winston Churchill Boulevard & Hwy 401 North Terminal 2,341 2,293 -2% 1.0
Winston Churchill Boulevard & Hwy 401 South Terminal 2,300 2,251 -2% 1.0
Fifth Line N & Steeles Avenue 1,004 964 -4% 1.3
Fifth Line S & Steeles Avenue 926 891 -4% 1.2
Sixth Line N & Steeles Avenue 936 892 -5% 1.5
Sixth Line S & Steeles Avenue 888 850 -4% 1.3
Hornby Road & Steeles Avenue 904 866 -4% 1.3
Hornby Road & Trafalgar Road 1,222 1,146 -6% 2.2
Trafalgar Road & Steeles Avenue 3,387 3,115 -8% 4.8
TPO Center Mall Access & Steeles Avenue 2,315 2,153 -7% 3.4
Eighth Line N/TPO Access & Steeles Avenue 1,742 1,685 -3% 1.4
Eighth Line S & Steeles Avenue 1,285 1,246 -3% 1.1
Ninth Line N & Steeles Avenue 1,838 1,823 -1% 0.4
Ninth Line S & Steeles Avenue 1,892 1,888 0% 0.1
James Snow Parkway & Main Street - - - -
Total Intersections 18
# of Intersections GEH < 5 18
% of Intersections GEH < 5 100%
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3.3.4 Highway 401 Travel Time and Speed Comparisons

Travel time survey data was collected along Highway 401 via the test vehicle
method, in which the analyst collects measurements from a moving vehicle
within the traffic stream. Automatic data collection equipment was utilized to
aid with collection, with a GPS unit used to track the position and speed of
the test vehicles as they travelled along the corridor.

Weekday and Saturday travel time studies were conducted along Highway
401 in both directions on May 4 (Thursday) and 6, 2017, respectively.
Table 15 summarizes the number of test runs conducted.

TABLE 15: TRAVEL TIME TEST RUNS

Peak Period Eastbound Westbound

AM (6-10AM) 19 18

PM (3-7PM) 13 12
Saturday (11AM-3PM) 19 19

Table 16 provides an excerpt from the Institute of Transportation Engineers
(ITE) Manual of Transportation Engineering Studies (2" Edition), summarizing
the minimum number of test runs recommended for travel time and delay
studies to achieve specified confidence levels in the collected data. The R
values along the left side of the table indicate the difference in maximum and
minimum running speeds, while the R values along the top indicate the
desired permitted error.

The confidence level of the travel time studies was determined based on the
data for the PM peak period, as the fewest number of runs were completed
during this survey in the westbound direction. With a difference in maximum
and minimum running speeds of approximately 40 km/h and 12 runs
completed, a confidence level of 95% is achieved at a permitted error of
+8.0 km/h. The calibration targets for travel times to be achieved are that
journey times through the network should be within 15% (or 1.0 minute, if
higher) for greater than 85% of cases. As such, the surveys provide a
reasonable level of confidence for the true travel times and speeds for the
corridor.

Table 17, Table 18, and Table 19 compare the observed and modelled
travel time and speed results along Highway 401 for the AM, PM, and
Saturday peak hours. The tables show that the journey travel times are
within the specified target calibration criteria. The observed and modelled
eastbound and westbound journey times through the network are within
15%.

Appendix E provides lane by lane speed contour graphs, further comparing
the results. The graphs have also been cross-referenced to speed plot data
from obtained from the MTO iCorridor website.
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TABLE 16: MINIMUM NUMBER OF TEST RUNS FOR TRAVEL TIME AND DELAY STUDIES

Minimum Sample Size n for Specified Permitted Error €

Confidence Level: 99.73% Confidence Level: 95%
('\é'lf:) 1(16) | 2(32) | 3(48) | 4(6.4) | 5(80) | 1(1.6) | 2(32) | 3(4.8) | 4(6.4) | 5(8.0)
1(1.6) 6 5 4 4 4 4 3 3 3 3
2(3.2) 9 6 5 5 4 6 4 3 3 3
348 | 13 8 6 5 5 8 5 4 4 3
464 | 17 9 7 6 6 10 6 5 4 4
580 | 21 11 8 7 6 12 7 5 4 4
609.7) | 26 13 9 8 7 15 8 6 5 4
7(113) | 32 15 10 8 7 18 9 6 5 5
8(12.9) | 37 17 12 9 8 21 10 7 6 5
9(145) | 43 19 13 10 9 21 11 8 6 5
10 (16.1) | 50 21 14 11 9 27 12 8 7 6
1377 | 57 24 15 12 10 31 13 9 7 6
12(19.3) | 64 26 17 13 11 34 15 10 8 6
13(209) | 72 29 18 12 11 38 16 11 8 7
14 (22.5) | 80 32 20 15 12 43 18 11 9 7
15 (24.1) | 89 34 21 16 13 47 19 12 9 8
20(322) | - 50 30 21 17 71 27 17 12 10
25(402) | - 68 39 27 21 99 36 22 15 12
30 48.3) | - 89 50 34 26 : 47 27 19 15

Source: Institute of Transportation Engineers, Manual of Transportation Engineering Studies (2" Edition), 1998,
Exhibit 9.1, p. 163
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TABLE 17: COMPARISON OF HIGHWAY 401 TRAVEL TIMES AND SPEEDS - AM PEAK HOUR

Section Travel Times (seconds) Speeds (km/h)
Obs. | Mod. Diff Obs. Mod.  %Diff

James Snow Pkwy. to Trafalgar Rd. 182 152.6 -29.5 84 100 19%
EB | Trafalgar Rd. to Hwy. 407 105 108.4 3.4 99 97 -2%

Hwy. 407 to Winston Churchill Blvd. 63 64.2 1.2 107 105 -2%

Winston Churchill Blvd. to Hwy. 407 57 64.3 7.3 118 105 -11%
WB | Hwy. 407 to Trafalgar Rd. 88 100.2 12.2 118 105 -11%

Trafalgar Rd. to James Snow Pkwy. 137 147.0 9.9 111 103 -7%
Total EB Travel Time 350.0 325.2 ('_271,:) = 3 =
Total WB Travel Time 282.0 311.4 D = = =

(10%)

TABLE 18: COMPARISON OF HIGHWAY 401 TRAVEL TIMES AND SPEEDS - PM PEAK HOUR

Dir. Section Travel Times (seconds) Speeds (km/h)
Obs. Mod. Diff Obs. Mod. %Diff
James Snow Pkwy. to Trafalgar Rd. 181 193.0 12.0 84 79 -6%
EB | Trafalgar Rd. to Hwy. 407 113 120.7 8.7 93 87 -7%
Hwy. 407 to Winston Churchill Blvd. 69 70.1 1.1 98 96 -2%
Winston Churchill Blvd. to Hwy. 407 187 131.5 -55.5 36 51 42%
WB | Hwy. 407 to Trafalgar Rd. 233 228.3 -4.5 45 46 2%
Trafalgar Rd. to James Snow Pkwy. 183 186.9 3.8 83 81 2%
Total EB Travel Time 362.0 383.9 (2610}09) - - -
. 56.1
Total WB Travel Time 603.0 546.7 (-9%) = = =

TABLE 19: COMPARISON OF HIGHWAY 401 TRAVEL TIMES AND SPEEDS - SATURDAY PEAK

HOUR
Travel Times (seconds) Speeds (km/h)
Obs. Mod. Diff . Mod. %Diff
James Snow Pkwy. to Trafalgar Rd. 157 152.0 -5.0 97 100 4%
EB | Trafalgar Rd. to Hwy. 407 104 103.9 -0.1 101 101 0%
Hwy. 407 to Winston Churchill Blvd. 59 64.3 5.3 115 105 -9%
Winston Churchill Blvd. to Hwy. 407 60 64.9 4.9 112 104 -7%
WB | Hwy. 407 to Trafalgar Rd. 91 101.8 10.8 114 103 -9%
Trafalgar Rd. to James Snow Pkwy. 149 147.7 -1.3 102 103 1%
Total EB Travel Time 320.0 320.2 ((())‘.’/i) = = =
Total WB Travel Time 3000 | 3144 | 44 - - -
(5%)

VN

Paradigm Transportation Solutions Limited | Page 19



Premier Gateway West Scoped Area Traffic Study | Model Development and Calibration | 170050 | February 2018

4 Conclusion

The analyses presented in this report indicate that the micro-simulation
models developed from the data collected calibrate favourably to existing
conditions based on the established calibration targets and visual
observations in the field. Modelled volume throughput and travel times and
speeds correspond to observed data, confirming the models fairly represent
the base year. With confidence, it can be concluded that the base models
capture the observed traffic patterns and vehicle behaviours.

On this basis, the base models will be utilized as the foundation for other
VISSIM models developed for this assignment.
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Appendix A

Comparison of MTO and Collected Traffic Data
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A paradigm

TRANSPORTATION SOLUTIONS LIMITED

Highway 401 Traffic Volume and Travel Time
Comparison

The following memorandum compares traffic volumes and travel
time collected by the Ministry of Transportation, Ontario (MTO) and
Paradigm Transportation Solutions Limited (Paradigm) for Highway
401 in support of the Town of Halton Hills Premier Gateway Traffic
Study. The MTO has since suggested that Paradigm compare their
traffic data to theirs in determining the appropriateness of a micro-
simulation model in development.

The study limits on Highway 401 for the Premier Gateway Traffic
Study is from the James Snow Parkway interchange in the west to
Winston Churchill Boulevard interchange in the east.

Traffic Volumes
Location and Date

Paradigm conducted traffic counts and travel time surveys on
Highway 401 in May 2017. Table 1 shows the location and dates of
the traffic counts compared with the traffic volumes provided by the
MTO. MTO provide traffic volumes from 2014 to 2016 for all
sections of Highway 401 except for between James Snow Parkway
and Trafalgar Road. They also provided some July 2014 and
October 2014 traffic counts, but those where not considered as
Paradigm counts were done in the spring. Only the October 2016
traffic volumes between Highway 407 and Winston Churchill
Boulevard were looked at as they are the most recent traffic
volumes provided.

Table 1: Traffic Count Locations & Dates

Highway 401 Location Date

Paradigm MTO
West of James Snow Parkway May 13, 2014 to May 19, 2014
James Snow Parkway & Trafalgar Road May 4, 2017 & May 6, 2017 [May 13, 2014 to May 19, 2014
Trafalgar Road & Highway 407 May 4, 2017 & May 6, 2017

. . . May 4, 2017 & May 6, 2017 |May 13, 2014 to May 19, 2014
Highway 407 & Winston Churchill Boulevard Oct 14, 2016 fo Oct 20, 2016

East of Winston Churchill Boulevard May 25, 2014 to May 31, 2014




Peak Hour Traffic Volumes

The weekday AM, PM, and Saturday traffic volumes for Highway
401 were compared. The traffic volumes from MTO contained
seven consecutive days of traffic collection. The Tuesday,
Wednesday, and Thursday traffic volumes were averaged to get the
weekday AM and PM peak hour traffic volumes. The Saturday peak
hour traffic volumes were obtained from the Saturday traffic counts.
Paradigm only counted one weekday and one Saturday for their
traffic counts. Table 2 compares the AM, PM, and Saturday peak
hour traffic volumes of Highway 401 and the locations where both
Paradigm and MTO had counts available.

During the AM peak hour, the section of Highway 401 between
Trafalgar Road and Highway 407 are within 1% for the eastbound
direction and 5% for the westbound direction. The section between
Highway 407 and Winston Churchill Boulevard, Paradigm’s counts
are within 3% for the eastbound direction and 2% for the
westbound direction compared to the 2014 MTO traffic volumes.
Paradigm’s counts are within 5% for the eastbound and 2% for the
westbound directions with the 2016 MTO traffic volumes.

During the PM peak hour, the Paradigm traffic volumes range from -
19% to 2% difference with the MTO traffic volumes. The section of
Highway 401 between Trafalgar Road and Highway 407, the
eastbound direction is -8% and the westbound direction is -14%.
The section between Highway 407 and Winston Churchill
Boulevard, the eastbound direction is -19% compared with the
2014 traffic volumes and -15% with the 2016 volumes. The
westbound direction is -13% against the 2014 volumes and 2%
with the 2016 volumes.

The Saturday peak hour shows that Paradigm’s traffic volumes are
within 3% in both directions for the section of Highway 401
between Trafalgar Road and Highway 407. Between Highway 407
and Winston Churchill Boulevard, Paradigm’s traffic volumes are
within -5% for the eastbound direction and 4% for the westbound
direction compared with the 2014 traffic volumes. Compared with
the 2016 traffic volumes, the difference is -5% for the eastbound
direction and -7% in the westbound direction.
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Table 2: Peak Hour Traffic Volumes

Saturday Peak
Highway 401 Location Hour
EB wWB EB WB EB WB

AM Peak Hour PM Peak Hour

Paradigm (2017)
Trafalgar Road & Highway 407 5791 4174 3970 4967 4716 4932
Highway 407 & Winston Church Boulevard 3743 3451 2849 3655 3980 4284
MTO (2014 - 2016)
Trafalgar Road & Highway 407 (2014) 5742 3978 4300 5794 4838 5109
Highway 407 & Winston Church Boulevard (2014) 3651 3393 3505 4181 4204 4119
Highway 407 & Winston Church Boulevard (2016) 3569 3393 3345 3593 4178 4595
Difference (Paradigm - MTO)
Trafalgar Road & Highway 407 49 196 -330 -827 -122 -177
Highway 407 & Winston Church Boulevard (2014) 92 58 -656 -526 -224 165
Highway 407 & Winston Church Boulevard (2016) 174 58 -496 62 -198 -311
Difference %
Trafalgar Road & Highway 407 1% 5% -8% -14% -3% -3%
Highway 407 & Winston Church Boulevard (2014) 3% 2% -19% | -13% -5% 4%
Highway 407 & Winston Church Boulevard (2016) 5% 2% -15% 2% -5% -7%

Paradigm’s traffic volumes are close to MTQO’s traffic volumes for
the AM and Saturday peak hours and should be considered
acceptable. During the PM peak hour, the MTO traffic volumes
could be used, or increase Paradigm’s traffic volumes by 15% for
both directions.

Travel Time

Location and Date

Paradigm conducted travel time surveys on Highway 401 on May 4,
2017 (Weekday) and May 6, 2017 (Saturday). The travel times were
run in accordance to FHWA guidelines where multiple runs where
conducted in each direction for each period (AM peak period, PM
peak period, and the Saturday peak period). MTO provided their
travel time data for the AM and PM peak periods. The date and year
of the data was not documented in the provided information. It is
noted that there is a large difference in the segment length in the
between the Paradigm and MTO data for the section between
Highway 407 and Winston Churchill Boulevard. Segment
discrepancies are likely starting and end points of the segment
lengths (i.e., start of an off-ramp, or a point where the Highway 407
mainline crosses the Highway 401).

Travel Time & Speed

Table 3 compares the AM and PM peak period and speeds for
Highway 401 between James Snow Parkway and Winston Churchill
Boulevard. Under the AM peak period, eastbound direction,
Paradigm’s travel time and speed are significantly faster from
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James Snow Parkway to Winston Churchill Boulevard with the
overall travel time almost 3 minutes less compared to MTO. In the
westbound direction, the overall travel time is 44 seconds different.
MTO iCorridor 2016 speed plot data along Highway 401 was
referenced, and provides indication that the average speeds
collected by Paradigm are inline with the iCorridor website data.

Under the PM peak period, travel times and speeds are relatively
close.

Table 3: Travel Time and Speeds

q AM
Highway 401 Sections Segmentbistanceltin) Average Travel Time (min) Average Speed (km/h)
Paradigm MTO Paradigm MTO Diff Paradigm MTO Diff

James Snow Parkway to Trafalgar Rd 4.22 4.37 3.03] 5.48] 2.45) 84 53| 30|
 Trafalgar Rd to Highway 407 2.91 2.49 1.88| 2.01 0.13] 99 75 24
Highway 407 to Winston Churchill Blvd 1.87 2.56 1.05 1.47 0.42 107 105 2
Total / Average 9.00 9.43 5.95| 8.95| 3.00] 97| 78| 19

Westbound
Winston Churchill Blvd to Highway 407 1.87 2.45 0.95 1.69 0.74} 118 92 26
Highway 407 to Trafalgar Rd 2.90 2.51 1.47| 1.40] 0.07| 118, 108, 1"
Trafalgar Rd to James Snow Parkway 4.22 4.24 2.28 2.35 0.06) 111 109 2
Total / Average 8.99 9.21 4.70 5.44 0.74 116 103] 13

. q Segment Distance (km) = S PM
Highway 401 Sections Average Travel Time (min) Average Speed (km/h)
Paradigm MTO Paradigm MTO Diff Paradigm MTO Diff

Eastbound
James Snow Parkway to Trafalgar Rd 4.22 4.37 3.02 2.73| -0.30] 84 96 -13
Trafalgar Rd to Highway 407 2.91 2.49 1.88] 1.53] -0.35] 93| 98| -5
Highway 407 to Winston Churchill Blvd 1.87 2.56 1.15 1.40 0.25} 98| 110] -12]
Total / Average 9.00 9.43 6.05 5.66 -0.39] 92] 101 -10]

Westbound
Winston Churchill Blvd to Highway 407 1.87 2.45 3.12 4.44 1.32] 36| 35 1
Highway 407 to Trafalgar Rd 2.90 2.51 3.88 3.64 -0.25 45 42 3|
Trafalgar Rd to James Snow Parkway 4.22 4.24 3.05| 3.27, 0.22] 83 78 5|
Total / Average 8.99 9.21 10.05 11.35 -1.30] 54 52| 3

There could have been several factors (weather, sun, collisions,
debris, etc.) that could have caused the difference between the
eastbound travel times. For the study, the AM, PM and Saturday
peak period travel times by Paradigm should be sufficient.

We trust that the foregoing information will meet your requirements.
Please do not hesitate to contact us if we can be of further
assistance.

Yours very truly,
PARADIGM TRANSPORTATION SOLUTIONS LIMITED

o

Gene Chatrtier
M.A.Sc., P.Eng., FITE
Vice-President




Premier Gateway West Scoped Area Traffic Study | Model Development and Calibration | 170050 | February 2018

Appendix B

VISSIM Parameter Adjustments

Paradigm Transportation Solutions Limited | Appendices



Project: Toronto Premium Outlet - Scoped Traffic Study - Calibration Report
Project #: 170050
Task: Coding Assumptions in VISSIM

Vehicle Inputs
Volumes (Truck %)
Length of auto (default)
Length of heavy truck (default)

As calculated

Functions
Maximum acceleration (default)
Desired acceleration (default)
Maximum decceleration (default)
Desired decceleration (default)

Routings
Static Routing - Turning movements
Distribution based on existing turning movements

Desired Speed and Reduced Speed
Highway 401
Arterials/Roads

Posted speed limit (100 km/h)

James Snow Parkway

Trafalgar Road

Winston Churchill Boulevard

Steeles Ave. (Fifth Line N - S)

Steeles Ave. (Fifth Line S - Eighth Line S)
Steeles Ave. (Eighth Line S - Ninth Line S)
Fifth Line N/Fifth Line S

Sixth Line N/Sixth Line S

Eighth Line N/Eighth Line S

Ninth Line N/Ninth Line S

Hornby Road

Reduced Speed Right Turns Auto: 15 km/h
Truck: 12 km/hr
Reduced Speed Left Turns Auto: 30 km/h
Truck: 20 km/h
Conflict Areal/Priority Rules
Priority Rule Right Turning

Posted speed limit (80 km/h)
Posted speed limit (60 km/h)
Posted speed limit (60 km/h)
Posted speed limit (70 km/h)
Posted speed limit (60 km/h)
Posted speed limit (80 km/h)
Posted speed limit (60 km/h)
Posted speed limit (60 km/h)
Posted speed limit (60 km/h)
Posted speed limit (60 km/h)
Posted speed limit (60 km/h)

Min. Gap Time: 3.0 s; Min. Headway: 5.0 m; Max. Speed: 180 km/h

Conflict Areas

Driving Behaviour Parameter Sets
Urban (motorized)
Following Wiedemann 74
Lane Change (defaults)

Lateral (defaults)
Signal Control (defaults)



Freeway (free lane selection)
Following

Lane Change

Lateral (defaults)

Wiedemann 99

Look ahead distance Min: 20 m default=0.0 m

CCO (Standstill Distance) 1.5m default

CC1 (Headway Time) 0.5 default = 0.9s

CC2 (Following Variation) 40m default

CC3 (Threshold for Entering 'Following') -8 default

CC4 (Negative 'Following' Threshold) -0.35 default

CC5 (Positive 'Following' Threshold) 0.35 default

CC6 (Speed Dependency of Oscillation) 11.44 default

CC7 (Oscillation Acceleration) 0.75 m/s2 default = 0.25 m/s2
CCB8 (Standstill Acceleration) 5.00 m/s2 default = 3.50 m/s2
CC9 (Acceleration at 80 km/h) 1.5m/s2  default

General Behaviour: Free Lane Selection

Necessary lane change (route) Own Trailing Vehicle

Maximum deceleration:
- 1 m/s2 per distance:
Accepted deceleration:

200.0 m

-4.00 m/s2 [-3.00 m/s2

-1.00 m/s2 |-1.00 m/s2

default = -0.50 m/s2

Waiting time before diffusion: 10.00 s
Min. headway (front/rear):
Safety distance reduction factor: 0.50

Maximum deceleration for cooperative braking: -7.00 m/s2

Overtake reduced speed areas: checked (active)

Advanced merging: checked (active)

Cooperative lane change: checked (active)
Maximum speed difference: 10.80 km/h
Maximum collision time: 10.00 s

Signal Control (defaults)

Lane Changing Distance

At least 250 m for each lane change
For a 8-lane highway, the maximum number of lane
changes is 3, the lane change distance will be 750 m

default=60 s
default=0.50 s

default = -2
200.0 m default
default = 0.
default=0.60

default = -3.00 m/s2

default
default



Freeway (free lane selection)
Following

Lane Change

Lateral (defaults)

Wiedemann 99
Look ahead distance Min: 0.50 m

CCO (Standstill Distance)

CC1 (Headway Time)

CC2 (Following Variation)

CC3 (Threshold for Entering 'Following')
CC4 (Negative 'Following' Threshold)
CC5 (Positive 'Following' Threshold)
CC6 (Speed Dependency of Oscillation)
CC7 (Oscillation Acceleration)

CCS8 (Standstill Acceleration)

PM ONLY

default = 0.0 m

1.5m default

0.9 default = 0.9s

4.0m default

-8 default

-0.35 default

0.35 default

11.44 default

0.25 m/s2 default = 0.25 m/s2
3.50 m/s2 default = 3.50 m/s2

CC9 (Acceleration at 80 km/h) 1.5m/s2  default
General Behaviour: Free Lane Selection
Necessary lane change (route) Own Trailing Vehicle
Maximum deceleration: -3.50 m/s2 |-3.50 m/s2 default = -3.50 m/s2
-1 m/s2 per distance: 200.0m (200.0 m default

Accepted deceleration:

Waiting time before diffusion: 50.00 s
Min. headway (front/rear):

-0.50 m/s2(-0.50 m/s2
default = -0.50 m/s2
default=60 s
default=0.50 s

default = 0.50 m/s2

default=0.60
default = -3.00 m/s2

Safety distance reduction factor: 0.60
Maximum deceleration for cooperative braking: -3.50 m/s2
Overtake reduced speed areas: unchecked (unactive)
Advanced merging: checked (active)
Cooperative lane change: checked (active)
Maximum speed difference: 10.80 km/h
Maximum collision time: 10.00 s

default
default

Signal Control (defaults)

Lane Changing Distance

At least 250 m for each lane change
For a 8-lane highway, the maximum number of lane
changes is 3, the lane change distance will be 750 m
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Project: Toronto Premium Outlets - Scoped Traffic Study

Project # 170050
Task: Node Evaluation Results: Volume Check Entering/Exiting Model

AM Peak Hour

Node Description Volumes AVG % Diff
1 Hwy 401 EB - In 4569 4565 0%
2 Hwy 401 WB - Out 3876 3763 -3%
3 Hwy 401 WB - In 3446 3474 1%
4 Hwy 401 EB - Out 3434 3320 -3%
5 Steeles EB - In 941 951 1%
6 Steeles WB - Out 526 475 -10%
7 Steeles WB - In 812 823 1%
8 Steeles EB - Out 1400 1338 -4%
9 James Snow Pkwy NB - In 1038 1038 0%
10 James Snow Pkwy SB - Out 1030 980 -5%
11 James Snow Pkwy SB - In 600 581 -3%
12 James Snow Pkwy NB - Out 888 873 -2%
13 Fifth Line N SB - In 89 92 3%
14 Fifth Line N NB - Out 91 83 -9%
15 Brownridge Rd NB - In 14 14 0%
16 Brownridge Rd SB - Out 157 165 5%
17 Fifth Line SNB - In 9 10 11%
18 Fifth Line S SB - Out 27 28 4%
19 Sixth Line N SB - In 41 33 -20%
20 Sixth Line N NB - Out 36 40 11%
21 Sixth Line SNB - In 2 2 0%
22 Sixth Line S SB - Out 5 4 -20%
23 Trafalgar Rd SB - In 1229 1193 -3%
24 Trafalgar Rd NB - Out 361 325 -10%
25 Trafalgar Rd NB - In 1025 1018 -1%
26 Trafalgar Rd SB - Out 1446 1389 -4%
27 Central Mall NB - In 47 48 2%
28 Central Mall SB - Out 40 21 -48%
29 Eighth Line N SB - In 536 489 -9%
30 Eighth Line N NB - Out 98 90 -8%
31 East Mall NB - In 12 12 0%
32 East Mall SB - Out 49 49 0%
33 Eighth Line SNB - In 1 1 0%
34 Eighth Line S SB - Out 2 2 0%
35 Ninth Line N SB - In 641 639 0%
36 Ninth Line N NB - Out 288 285 -1%
37 Ninth Line SNB - In 440 443 1%
38 Ninth Line S SB - Out 738 714 -3%
39 Hwy 401 EB to Hwy 407 WB - Out 173 171 -1%
40 Hwy 407 EB to Hwy 401 EB - In 256 249 -3%
41 Hwy 401 EB to Hwy 407 EB - Out 2131 2104 -1%
42 Hwy 407 EB to Hwy 401 WB - In 133 123 -8%
43 Hwy 407 WB to Hwy 401 WB - In 676 683 1%
44 Hwy 401 WB to Hwy 407 WB - Out 86 97 13%
45 Winston Churchill SB - In 1366 1328 -3%
46 Winston Churchill NB - Out 1558 1551 0%
47 Winston Churchill NB - In 1225 1231 0%
48 Winston Churchill SB - Out 1337 1310 -2%
67 Main St EB - In 1374 1381 1%
68 Main St WB - Out 475 481 1%
69 Main St WB - In 165 168 2%
70 Main St EB - Out 444 439 -1%
41383 40686 -2%

In| 20687 20589 -0.5%

Out| 20696 20097 -2.9%
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PM Pea