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8.2 Traffic Simulation Modeling

Traffic simulation models are computer programs that simulate traffic movements
over a user-defined transportation network and present the results via animation
and reports. The degree of user control over the simulation and the types of
facilities that can be modeled will vary depending on the program being used.
These should not be confused with urban travel demand models (Section 4.6),
which use current and projected land use and transportation network data to
estimate current and future travel demand and traffic patterns.

Traffic simulation models (meso or microscopic) are complex tools that generally
require more labor than programs that perform capacity analysis at a macro
level. Because of this, they are generally only used when the use of other types
of analysis tools will not be adequate for a given project. Simulation models offer
a greater degree of flexibility than most programs designed specifically for
capacity analysis, and can be used for a wide range of analysis needs such as
examining the interactions between different modes of transportation, modeling
the operations of HOV lanes or bus priority systems and evaluating operations
through measures of effectiveness not offered by most other types of analysis
programs. Simulation models are also very useful for presentations, especially
for those given to audiences lacking technical knowledge of traffic analysis,
because it provides a visual basis for evaluating operations that most people can
easily relate to and understand.

Simulation models are commonly used to by ODOT to analyze corridors or
networks under congested conditions, where upstream or downstream
operations have a significant influence on actual intersection operations (e.g.,
intersection blockage from queue spillback). It should be noted that simulation
models use different methodologies for estimating queue lengths than other
procedures described in this manual. These methodologies are typically based
on observations of queues experienced during simulation, which are influenced
by parameters such as driver characteristics, lane changing behavior and various
traffic flow interactions. Capturing the impact of up and downstream operations
on vehicle queues can make these models very effective at estimating queue
lengths, but underscores the importance of good model calibration. General
guidelines for the application of simulation models have been published by the
Federal Highway Administration, which can be found at the FHWA website under
traffic analysis tools.

Depending on the specific program used, there may be numerous parameters
that can be manipulated by the user to create a system that most accurately
represents the one being analyzed. Before any simulation model is used to
represent existing or future conditions, the existing conditions model created
must be calibrated by adjusting operational parameters until the model provides
a reasonable representation of existing conditions measured in the field. Existing
conditions need to be replicated; otherwise future conditions will not be correct.
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Existing conditions should include only data ,operations, and measures known to
currently exist in the project study area. Vehicle counts should be kept as close
as possible to the original volumes obtained from the field. If all counts are
available from the same day, vehicle counts used during calibration should be
un-factored and unbalanced counts (this day should be as close to the 30th

highest hour as possible). If counts cannot all be collected on the same day (or
year), every effort should be made to collect counts at primary locations on a day
that is on, or closely represents, the 30th highest hour. The remaining counts can
then be factored and balanced to this primary count day. If all counts occur on
scattered days and none of the counts occur on the 30th highest hour or on
representative day then short sample count should be conducted to factor the off-
peak counts to the day the study area was visited. Use the seasonal factor
methodology described in Section 4.4 to determine if the count is close enough
to the 30th highest hour. If the primary counts for the study area occurred during
a time that is less than 90% of the 30th highest hour for that area seasonal trend
type, then a re-visit with a sample count is required for the calibration of the
“existing” model.

These rules are established to help ensure that calibration volumes 1) are near
the 30th highest hour and 2) represent conditions that have been witnessed in
the field. The emphasis is placed on witnessed, as the analyst needs to visit the
study area on or near the count day (30th highest hour) so that the visual check of
the simulation (the first step in calibration) is based on conditions that occurred in
the field during the count. The Field Inventory Worksheet, Appendix H, shows all
the measures from the field that should be input into the simulation and visually
checked in the animation to help analysts in the data collection process. In
Chapter 3, Transportation System Inventory, Figure 3-2 shows an example
completed worksheet for a simulation project. Note that the worksheet is
intended to be printed multiple times for a given project area. The collection of
worksheets can be placed in a three-ring binder providing a hard writing surface.
Each copy of the worksheet can be used for each intersection or area of interest
in the study and all copies can be neatly organized in a single project binder (see
Figure 3-1).

After the site has been visited and the counts have been adjusted to that visit
time (peak hour, close as possible to 30th highest hour), a calibration network can
be constructed. The calibration network should include all measurements taken
and all operational behavior witnessed. Many of the behavioral issues should be
collected on the worksheet provided above. For Synchro and SimTraffic inputs
refer to Sections 7.3.9 and 8.3. These sections refer specifically to
Synchro/SimTraffic, but the list provided should include most of the measures
that would have to be checked or adjusted in any software platform. Note that
most microsimulations go into greater detail than SimTraffic, so there will likely
be more measures to check and adjust. Also note that illegal behavior such as
speeding, improperly using medians or shoulders as turn bays, and improper
lane changing distances should be accounted for in during calibration, but should
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not be continued to be assumed in the future build scenarios. All non-calibration
alternative analysis should assume that all drivers follow the rules of the road.

Once the “existing” inputs and behavior is coded into the simulation software, the
analyst should run an animation to visually check the reasonability of the
microsimulation. Any gross error like queues or blockages being much greater or
much less than the field observations should be addressed by re-checking
inputs. Further refinement may include measuring and adjusting saturation flow
rates, driver reaction time, and travel speed. A good place to start is by
comparing simulated vehicle queues to those visually observed in the field. For
some corridors, comparing simulated travel times or average speeds to actual
observed conditions may be appropriate.

Good calibration is not only critical for accurate analysis, but will establish
credibility during presentations with technical advisory committees or public
groups that have prior knowledge of existing problem areas. Figure 8-1
illustrates how the calibration process fits into the complete analysis. The
calibration, existing, and site visit hour refer to the same hour. In other words, the
“calibration” data is collected in the study area in the “site visit” hour to represent
“existing” conditions. For further information on calibration in general, consult the
FHWA Analysis Toolbox. Section 8.3 has the detailed procedures on calibrating
a SimTraffic model using SimTraffic for ODOT projects.

Figure 8-1 Simulation Construction and Application Flow Chart
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8.3 SimTraffic

SimTraffic performs microsimulation and animation of vehicle traffic, modeling
travel through signalized and unsignalized intersections and arterial networks, as
well as freeway sections, with cars, trucks, pedestrians and buses. SimTraffic
includes the vehicle and driver performance characteristics developed by the
Federal Highway Administration for use in traffic modeling. They were developed
for CORSIM, and Trafficware used them as they were published. Most of the
input is entered through the Synchro program, but some parameters, such as the
driver and vehicle characteristics, are modified through SimTraffic specifically.

SimTraffic can be used for all ODOT plans, projects and traffic impact studies.
SimTraffic is primarily used by ODOT for the analysis of signal systems and
vehicle queue estimation, especially in congested areas and locations where
queue spillback may be a problem. For the estimation of signalized vehicle
queues, SimTraffic is generally preferred in Regions 2 through 5 where v/c ratios
exceed 0.70 and in Region 1 where v/c ratios exceed 0.90, but should always be
used where v/c ratios exceed 0.90. SimTraffic should typically be used for the
analysis of all coordinated signal systems. For isolated intersections, Synchro
and SimTraffic should provide similar results. SimTraffic results will differ from
Synchro most when the v/c ratio exceeds 0.90, when there are closely spaced
intersections and other conditions that are not ideal. Overcapacity queues and
metering conditions are identified in Synchro’s Timing Window with a “#” or “m”
symbol.

8.3.1 Simulation Calibration

As much as possible, operational field data should be obtained for the major
facilities in the study area as close as possible to the design hour (see Appendix
H). Beyond the field data listed in Section 3.2, additional field measures may be
needed to achieve calibration of the microsimulation. If needed, saturation flow
studies should be performed at the major intersections. Floating car travel time
runs may need to be performed to ensure that observed and simulated travel
times (and related speeds) are close. Free-flow link speeds using road-tube
counters or speed guns (RADAR, LIDAR, etc) may need to be collected and
used in place of posted speed limits during calibration.

At the very least, the existing conditions network needs to be visually calibrated
to the field conditions and the “vehicles exited” measure from SimTraffic should
be reviewed. If everything is close, then the SimTraffic simulation should
duplicate conditions seen in the field. Congested and free-flow areas in the field
should be congested and free-flowing in the simulation.

If there is more congestion in the simulation than in the field, then one or more
parameters may be off. For example, saturation flows and resulting headway
factors may be too low, counts may be balanced too high, peak hour factors may
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be too low, link and turning speeds may be low, storage bays and taper lengths
may be too short, and intersection paths and lane change distances may be
incorrect. If congestion is too low then the reverse of these may be a cause.

To help determine the cause of inconsistencies with known conditions, any
number of MOEs may be reviewed, however as a minimum measure, “ vehicles
exited” needs to be checked to ensure that the model is calibrated.

“Vehicles Exited” represents the number of vehicles that make it through an
intersection over a given period of time. This should equal the volume coded in
the network for the “existing hour”. The calibration target for each intersection in
the network is a tolerance of 1% over the analysis period based on the difference
between the simulation and the input field-counted exiting (existing) hour
volumes. However, at a minimum, the tolerances for any movement over 100 vph
should be within 5% of the coded volume. Movements with less than 100 vph
should be checked to make sure that the vehicles exiting is reasonable. These
limits are required to achieve calibration for the calibration volume set (not
required for the 30th highest hour or build year network). Figure 8-2 shows an
excerpt from the Performance report showing the Vehicle Exited rates and
calibration percentages. Note that all movements over 100 vph are under the 5%
maximum tolerance and the entire intersection is under the 1% intersection
tolerance.

Figure 8-2 Example Vehicles Exited from Performance Report

Although calibration (fine-tuning) may take some time, it is necessary because if
the existing conditions is not duplicating observed conditions, then the future
conditions or build alternative performance will not be predicted very well. This is
critical if any animated output is to be shown at public meetings. In achieving
accurate calibration it is important that the SimTraffic parameter file is setup
properly.

8.3.2 Simulation Preparation

In addition to setting up the SimTraffic 7 parameter file, there are a number of
Synchro settings that must be updated for simulations to work properly in
SimTraffic 7. More signal timing detail must be added in the Phasing Window.












