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1 Introduction

This document provides guidance on conducting microscopic simulation
(microsimulation) analysis on projects for the lowa Department of Transportation (DOT).
Microsimulation is a powerful tool that provides detailed analysis and offers visualization
of traffic conditions under hypothetical conditions. It allows for evaluation of complex
conditions that less sophisticated tools often cannot.

This microsimulation guide aims to communicate consistent expectations among
practitioners across geographic boundaries and between analysts and project leadership
staff of varying technical backgrounds. The resulting reduction in the potential for
misunderstanding will help to improve the efficiency and quality of microsimulation
modeling that will lead towards successful project delivery. The guidelines and resources
presented in this document shall be used when conducting microsimulation analysis for
lowa DOT.

Resources are referenced throughout this guidance that are useful for developing a
microsimulation model. Additionally, a comprehensive list of resources that are
referenced throughout this document with links to those resources online is located in
Chapter 11.

DISCLAIMER: An important note regarding resources presented in this guidance:
Resources and policies continue to be updated. The user of this guidance document
should review the resources and policies referenced in this guidance for updated
materials that may be relevant to conducting microsimulation analysis.

1.1  Application of this Guidance

The primary focus of this guidance is presenting requirements and methods for
calibration of microsimulation models and reporting their results, specifically for lowa
DOT projects. Model calibration shall be completed on all microsimulation projects for
lowa DOT unless lowa DOT provides
direction that model calibration is not
needed (as may be the case for models
used asof-doprceeqpft 6 anal
public information using the visualization
capabilities of simulation). This guidance
does not lead the analyst step by step
through the full simulation process;
although, the major steps to conducting microsimulation analysis are discussed. It is
assumed that analysts are familiar with data collection, model coding, error checking,
and other basic tasks associated with microsimulation modeling, or will utilize other
resources to support these tasks. References to (and excerpts from) other
microsimulation guidance resources are provided as appropriate. The analyst is
encouraged to use materials referenced throughout this document as supplemental
information when not in contradiction to this guidance document.

The primary focus of this guidance
is presenting requirements and
methods for calibration of

microsimulation models and
reporting their results
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Although there are several high-quality microsimulation tools available, this guide
generally refers to the use of Vissim, a product of PTV. Vissim is microsimulation
software familiar to most operations analysts on projects undertaken by lowa DOT. The
expectations for calibration and reporting documented in this guidance are to be applied
to any microsimulation software. If software other than Vissim is proposed to be used,
additional dialogue with lowa DOT and the Federal Highway Administration (FHWA) will
be necessary to approve the use of the software and define methods and assumptions
specific to that software.

1.2 Audience for this Guidance

This guidance has been developed for technical analysts who perform microsimulation
modeling and are familiar with the specific software that will be used on a project. lowa
DOT and FHWA expect simulation modeling efforts to follow applicable guidance, and
they will use this document to help assess the suitability of such efforts for use in project
analysis. The requirements described and referenced here should be taken into account
when establishing the scope and budget for analysis of lowa DOT projects.

1.3 Microsimulation Process

The main steps to develop a calibrated microsimulation base (existing conditions) model
consist of the steps outlined in Figure 1-1.

Figure 1-1. Process to Develop a Calibrated Microsimulation Model

2: Methods and 3: Data

1: Scoping Assumptions Collection

4: Project
Study Period |eueg
Verification

5: Base Model 6: Calibration

Development Adjustments

7: Calibration 8: Report

Model Output

Memo

Each of these is discussed in more detail in the following chapters. Once these steps
have been completed and the model has been approved, it is ready for use in identifying
and quantifying the impacts of alternative conditions.
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2 Scoping

Within a project scope, the scope for microsimulation tasks should be well-defined for the
efficient and effective execution of the microsimulation tasks. Well-defined scope
includes detail on the purpose of the simulation, what will be simulated and how it will be
simulated. A scope that is prepared with up-to-date information, proper foresight, and
well-defined expectations for microsimulation can contribute valuable information and
insight to the overall analysis effort.

2.1 Resources for Scope Development

Multiple guides have been developed to provide support in developing scope for
microsimulation analysis. Users of this guide are encouraged to use supplemental
resources to develop appropriate scope for microsimulation analysis. Some guides that
provide discussion on microsimulation scoping include:

1 Scoping and Conducting Data-Driven 215t Century Transportation System Analyses i
https://ops.fhwa.dot.gov/publications/fhwahop16072/index.htm

1 Oregon DOT Protocol for Vissim Simulation i
http://www.oregon.gov/ODOT/TD/TP/APM/Add15A. pdf

I Washington State DOT Protocol for Vissim Simulation i
http://www.wsdot.wa.gov/Design/Traffic/Analysis/VISSIMProtocol.htm

2.2 Scope Items
Within a project scope, specifics of the microsimulation analysis should, at a minimum,
include:
1 Microsimulation software to be used

1 Modeling limits (typically includes greater coverage than the project area or area of
influence)

9 Study periods (month of year, day of week and time of day)
1 Model duration (e.g., one hour, two hour, etc.)
0 Including duration for model seeding

1 Scenarios (e.g., Existing AM, Existing PM, Year 20XX No-Build AM, Year 20XX No-
Build PM, Year 20XX Alternative 1 AM, Year 20XX Alternative 1 PM, etc.)

9 Data collection plan (including a list of data supplied by lowa DOT)
9 Calibration measures and targets
1 Model output to be reported

* Specifics of scope items should be confirmed by lowa DOT and other stakeholders

Additionally, scope should include effort to develop a Methods and Assumptions
Document for the traffic analysis (including microsimulation methodologies) and a
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Calibration Memo. The Methods and Assumptions Document and Calibration Memo are
discussed in more detail later in this guidance document.

An integral piece to developing scope to complete microsimulation analysis on lowa DOT
projects is having an understanding of data available from lowa DOT, and calibration and
results reporting requirements (guidance for calibration and reporting results is provided
later in this document). Having this understanding will improve the accuracy of the
necessary effort for data collection, staff time, and schedule to complete the
microsimulation effort for lowa DOT projects.

It is important to discuss scope items for completing microsimulation analysis with lowa
DOT early in the scoping phase. This is useful to understand availability of data to be
supplied by lowa DOT and project specific

Discuss scope items with expectations for modeling limits, study periods,
lowa DOT early in the scoping scenarios, calibration and results. In many
IEER ORI GINMEICNEIER NI  instances, lowa DOT can organize collection of

provided by DOT data (including video) using its availability of

equipment if they are notified early enough.
Having discussions of data needs with lowa DOT during the scoping phase can provide
sufficient notice to the DOT to collect data in coordination with other data collection
activities for the project.

Model duration should be determined during the scoping phase using readily available
INRIX data available from lowa DOT. Additionally, effort to incorporate microsimulation
methods into a Methods and Assumptions document during the project should be
considered when scoping the microsimulation effort. The following sections further detail
these considerations.

2.3 Model Limits

Model limits often extend beyond the project area (area for improvement) and analysis
area suggested by FHWA for access change projects!. The analysis area suggested by
FHWA to be used on access change projects includes?:

1 Atleast the first adjacent existing or proposed interchange on either side of the
proposed change in access.

1 On the crossroads and local street network, to at least the first major intersection on
either side of the proposed change in access.

At a minimum, microsimulation model limits should include the areas listed above and, in
many instances, limits beyond these areas. The Oregon DOT and Washington State
DOT Protocol for Vissim Simulation documents that were referenced in the scope
development resources section (2.1) provide a detailed summary for model limits when
using Vissim simulation, and the limits described in those documents can be applicable
to other microsimulation platforms.

1 FHWA, Policy on Access to the Interstate System, May 22, 2017.
2 Code of Federal Regulations: 23 CFR 625.2(a), 655.603(d) and 771.111(f).
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An important model limit consideration that is

documented in the Vissim protocol references is Model limits at model entry
the potential need to extend model limits at model points may need to be
entry locations to prevent vehicle queues from extended further upstream to
spilling back off the network and to provide prevent vehicle queues from
adequate distance for vehicles to make lane spilling back off the network
changes for downstream turn decisions. This also  [KGESISCMEEE L IEEIS ELIE

provides a benefit to analyzing future year for turn decisions
conditions when traffic volumes are likely higher
and may result in a greater need to have long entry links.

When discussing the model area, it may be helpful to include a graphic. An example
graphic for model area is provided in the Appendix.

2.4 Model Duration for Scope

The duration of the study periods to be modeled should be estimated during the scoping
process. For projects where a freeway is the focus of the project, model duration is most
easily determined by reviewing speed data in the
Model duration should include study area for congestion (sustained drop in
time leading up to adrop in travel speed: below 60% of the 85™ percentile
travel speed and time after speed for locations with free flow speeds greater
speeds have recovered near than or equal to 75 mph, or below 45 mph for
free flow speed and freeway locations with free flow speeds less than 75
gueues have dissolved mph). Speed data should be reviewed from the
previous year during the identified study periods.
Model duration should include time leading up to a drop in travel speed and time after
speeds have recovered near free flow speed. This review should use data from times of
the year that reflect typical demand (March through May; September through November)
unless the project aims to evaluate conditions during a specific time of year, condition or
event.

For support in determining model duration, analysts should use INRIX data purchased by
lowa DOT to review speed data. When reviewing speed data for locations of congestion,
it is suggested to look at INRIX Analytics of how bottlenecks are tracked as a means to
support model duration. This includes identifying when the average travel speed is
sustained at or below 60% of the reference speed

for more than five minutes. The reference speed is Analysts should use INRIX
the 85" percentile speed for all times of the day. data through lowa DOT to
For model duration, the analyst should identify a determine model duration

duration that begins before the average travel speed listed in the scope
declines below 60% of the 85™ percentile speed,
ends after the average travel speed is above 60% of the percentile speed, and includes a
sufficient duration before and after the slowdown of traffic that includes the buildup to
congestion and recovery from congestion. Note: for locations with 85" percentile speed
below 75 mph, the user should use 45 mph as the threshold for beginning of a bottleneck
rather than 60% of the 85" percentile speed. For locations where speeds do not drop
below 60% of the 85" percentile speed (or 45 mph depending on the 85" percentile
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speed just mentioned) or the drop in speeds is for a short duration, model duration of one
hour may be sufficient. A minimum of one hour should be used for model duration (not
inclusive of the model seeding period).

For determination of model duration on projects where arterial roadways with signalized
intersections is the focus, INRIX data is less readily available. Determination of model
duration on arterial projects is most easily determined by reviewing field data and
observations collected as part of the project. During scoping, in advance of collecting
field data and observations for the project, count data and local knowledge of duration of
congestion should be used to estimate model duration on arterial projects during
scoping.

The model duration determined during scoping should be used to determine the duration
of data collection during the study periods. The model duration should be reviewed
during the project when more data and field observations are available and adjusted as
needed.
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3 Methods and Assumptions Document

Some projects include development of a project-specific Methods and Assumptions
(M&A) document that details forecasting and analysis methods and assumptions to be
used on the project. Development of an M&A document occurs during a project after a
contract has been initiated, and it is used as a tool to discuss with lowa DOT and other
project stakeholders how analysis tasks will be carried out on the project. M&A
documents may be created for any type of change in access project or other large
planning/analysis studies. To the extent possible, microsimulation methods and
assumptions should be incorporated into the overall
M&A document. This instrument is even more
important for projects of longer duration where the
staff performing or reviewing the work may change
over time. If a project M&A document is not
developed for the project as a whole, such a
document that is specific to the microsimulation
effort should be considered and discussed with
lowa DOT during project scoping for applicability on
a project for multi-party agreement and for reference throughout the project. Much like
the items included in the scope, microsimulation information in an M&A document should
include the following information:

An M&A document should
be developed that
documents the methodology

and assumptions for
microsimulation analysis on
a project

M Microsimulation software to be used

1 Modeling limits (typically includes greater coverage than the project area or area of
influence)

1 Study periods (day of week and time of day)
1 Model duration (e.g., one hour, two hour, etc.)
0 Including duration for model seeding

1 Model intervals and type of routing to be used (static vs. dynamic; end-to-end vs.
point-to-point)

1 Scenarios (e.g., Existing AM, Existing PM, Year 20XX No-Build AM, Year 20XX No-
Build PM, Year 20XX Alternative 1 AM, Year 20XX Alternative 1 PM, etc.)

Data collection plan (including a list of data supplied by lowa DOT)
Calibration measures and targets
Model parameters and allowable ranges for use in calibration

= =4 -4 -

Model output to be reported

Though much of the information in the M&A document is provided in a project scope, the
M&A document provides additional detail on how the analysis will be performed. This is
beneficial for stakeholders to fully understand the analysis process and provide input
early in the project to minimize the need for rework later in the project and identify any
potential changes to scope.
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4 Data Collection

Data needs to be collected for use in developing and calibrating a model that matches
field conditions, such as: geometry, intersection control, travel speeds (or travel times),
local driver behavior and general driver gap acceptance. Collecting the right amount and
type of existing field data is crucial in model development and calibration. Project
purpose and need should be used to determine what performance data should be
captured for model development and calibration, and when the data should be collected.
The duration of data collection during study periods should be based on the model
duration determined during scoping or that which is further defined within an M&A
document.

Data may come from third party sources (parties other than lowa DOT or the entity
performing the analysis). This data should be validated for quality to the extent possible.
Validation includes using all data collected by lowa DOT or directly obtained by the entity
conducting the analysis to validate third party data. An example of third party data is
INRIX speed data. This data should be validated using speed data from lowa DOT ATRs
or speed data obtained by the entity conducting the analysis.

4.1 Resources for Data Collection Needs

Similar to the availability of reference materials discussed in the Scoping chapter of this
guidance, resources are available that provide discussion on data collection needs for
microsimulation projects, and users of this guide are encouraged to use supplemental
resources to understand data collection needs for microsimulation analysis. Some guides
that provide discussion on microsimulation data collection include:

1 Scoping and Conducting Data-Driven 215t Century Transportation System Analyses i
https://ops.fhwa.dot.gov/publications/fhwahop16072/index.htm

1 Oregon DOT Protocol for Vissim Simulation i
http://www.oregon.gov/ODOT/TD/TP/APM/Add15A.pdf

1 Washington State DOT Protocol for Vissim Simulation i
http://www.wsdot.wa.gov/Design/Traffic/Analysis/VISSIMProtocol.htm

9 Florida DOT Traffic Analysis Handbook i
http://www.fdot.gov/planning/systems/programs/SM/intjus/pdfs/Traffic%20Analysis%
20Handbook March%202014.pdf

4.2 Data for Model Development

The bulk of the model development effort consists of coding the model to match field
conditions prior to model calibration. To that end, the most important data to collect when
developing the base model include geometry, traffic control, volume and speed.
Additional data on demand, system performance and operational conditions may also be
needed for model calibration, discussed in the following section. The data elements for
model development and potential sources for the analyst to obtain them are listed in
Table 4-1. Additional guidance on vehicle types for a car fleet is provided in Table 4-2
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based on a breakdown of registered vehicle types in lowa. The vehicle percent
distribution for the car fleet in Table 4-2 is applicable for both freeways and arterials in
lowa unless field data indicates otherwise. For the percent distribution of vehicles for
other fleets, such as heavy vehicles, the analyst should use classification count data.
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Table 4-1. Data Collection for Model Development

Basic lanes/layout Publicly available online imagery; field observation

Lengths of acceleration lanes,  Publicly available online imagery; as-built plans from constructing
deceleration lanes and turn agency
lanes

Traffic Control

Control type Publicly available online imagery; field observation

Signal detection As-build plans from constructing agency; field observation
Traffic Volumes

Intersection turn movements lowa DOT Office of Systems Planning

and pedestrian crossing (https://iowadot.gov/maps/digital-mapsi/traffic/turn) / Office of

volume Systems Planning Traffic Processing/Analyst Coordinator ; local

jurisdiction (City or County); project-specific field counts

Origin-destination data lowa DOT Office of Systems Planning
(https://iowadot.gov/systems_planning/modeling-forecasting-and-

telemetrics) / Forecasting and Modeling Team; local Metropolitan
Planning Organization or Regional Planning Agency; other third
party (e.g., StreetLight Data)

Transit data* Local transit agency

Travel Speeds

Freeway mainline speed INRIX data (via access from lowa DOT Office of Traffic Operations
ITS Administrator); ATR speed data (via lowa DOT Office of
Systems Planning); field measured (spot speed data)

Arterial Posted speed

* |f applicable; headway/schedule, dwell time, vehicle performance characteristics
** |f applicable; frequency and duration of crossing events that affect traffic
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Table 4-2. Vehicle Types for Car Fleet

Vehicle Type Percentage of Car Fleet (%)

Motorcycle 6%
Passenger Car 39%
Sport Utility Vehicle (SUV) and Minivan 30%
Pickup Truck 25%

Source: HDR Engineering, Inc., 2017. Based on 2016 lowa Vehicle
Registrations Summary.

Note: Percent distribution of vehicles for other fleets, such as heavy vehicles,
should be based on classification count data.

When using INRIX data to develop speed profiles, the analyst should review INRIX
Traffic Message Channel (TMC) data and INRIX XD data. INRIX TMC data provides
average speed for a TMC segment over a user specified interval of time. INRIX XD data
provides speeds for various percentiles of flow (generally in percentiles of 5 and 10)
throughout a day. The XD data is useful for determination of free flow speed, as the 85%
percentile speed is commonly used for freeway free flow speed. The XD data that is
purchased by lowa DOT is historical; therefore, the TMC data needs to be used to match
days of field observations. The analyst should compare the TMC speeds with the mean
speeds in the XD data for a common location and adjust the XD data so that the mean
speeds match the TMC speeds. This may include increasing/decreasing all XD
percentile speed values by an absolute value. The analyst should then use the adjusted
85™ percentile speed for the free flow speed.

4.3 Data for Model Calibration

A model 6s calibration to field conditions requl
to data collected in the field. Field observations should coincide with field traffic data to

remove discrepancy in travel patterns that likely exist from day-to-day variations.

Therefore, field observations and collection of

traffic data should occur on the same days, Field observations and
unless otherwise approved by lowa DOT (and collection of traffic data should
FHWA when involving Interstates). It is also occur on the same days

important that the existing model represent
conditions for which the proposed project is being designed. For many projects
(specifically, those not including a reliability analysis), conditions often include the
following:

9 Local schools, institutions, and businesses are operating normally.

1 No construction projects that restrict capacity or alter traffic demand are underway in
the project area or on adjacent routes.

1 Weatherdoes not affect operations or individual si
T Crashes do not occur that affect operations

T Local events do not af fect demand, operati ons

Page | 11



Verdion 101 Ostober 18,2017 {(JIOWADOT

It is important to note that variations in items listed above should be considered when
performing a reliability analysis. Reliability analysis is further discussed in Chapter 10.
Additionally, depending on the project, varying the operational conditions may be desired
to test the elasticity of proposed design alternatives. The application of analyses that
consider items like reliability, construction and variations in demand should be
determined on a project-by-project basis.

The time of year and specific days for data collection should be based on the specific
project goals. In lowa, seasonal traffic variability for the conditions listed above is
generally lowest in March through May and September through November. Even during
these months, it is important that disruptions to normal traffic demand and routing
patterns be avoided to the maximum extent possible when selecting data collection
dates.

The data needed for model calibration represeni
of traffic operations (model output), and they can provide potential cues for reasons

model output can vary from what is expected. Data to calibrate a model includes much of

the same data that is used in model development. Additional data for model calibration

primarily involves that which is collected via field studies and observations. Data and

other information to be considered for use in model calibration along with potential

sources for that data are presented in Table 4-3. Selection of data to be used for model

calibration should be based on the project goals (e.g., when a primary goal of project is

reduced queue length, queue lengths are a critical piece of data for calibration, whereas

speed data may not be as critical).

Table 4-3. Data Collection for Model Calibration

Traffic volumes See data collection for model development
Travel speeds See data collection for model development
Travel times Calculated from INRIX speed data based on

the INRIX TMC segment length; field
measurement (pilot car); other third party

Duration of congestion INRIX data; field observation

Spot speeds Field measurement, ATRs

Delay Field measurement

Capacity (freeways) Field measurement; traffic volume throughput
at locations experiencing congestion

Saturation flow rate (arterials) Field measurement

Queue extents Field measurement/observation

Lane utilization Field observation

Lane changing Field observation

Signal cycle/split failures and associated queuing Field measurement/observation

Atypical driving behavior Field observation

Impact or approximate count at minor driveways Field observation

Videos Field observation
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An important resource for field observations is the collection of video footage at key
calibration locations. Video allows for independent verification by those not present
during field observation and provides an opportunity for review in case additional
information is desired after initial, direct field observations are made. Video of field
conditions can be a source for many of the data elements listed in Table 4-3. In many
cases, lowa DOT can gather video information. The level of video data collection to be
employed on the project should be discussed and agreed to during the scoping process.

For collection of travel time data, INRIX TMC data is some of the most accessible and
abundant data through coordination with lowa DOT. Since TMC data is broken into TMC
segments, the data most likely will not encompass an entire study area. It may be
beneficial to obtain travel time data that encompasses segments longer than the limits of
individual TMCs (e.g., travel times to traverse from one end of a study area to another).
Travel times calculated from TMC data cannot simply be added together to obtain travel
times across multiple TMC segments since traffic demands likely change across different
TMC segments. To obtain travel time data for segments longer than TMC segments, pilot
car data or other third party data should be collected.

4.4 Data Request from lowa DOT

To the extent possible, pieces of data to be provided by lowa DOT for a project should
be made with a single request to avoid any overlap in requests or duplication of effort.
Data elements for which DOT may provide the data and specific sources within the DOT
are outlined in Table 4-1. When requesting data, the following information shall be
included:

9 Official project description

Full project number

Microsimulation model limits

Traffic data request (e.g., 15-minute traffic counts, truck %, traffic forecasts, etc.)

Facility identifiers and mileposts specific to each type of data requested

= =4 =4 -4 -

Dates, as appropriate, whether past (for archived data) or future (for counts or traffic
projections)

9 Analysis team contact (where to send results)

When requesting that new field counts be conducted, the requester should indicate that
field observations are planned to coincide with collection of count data. If the specified
dates for data collection do not work for lowa DOT, additional coordination will be

needed to ensure that appropriate field observations are conducted at the same time as
count data collection.
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5 Project Model Duration Verification

The estimate for model duration that is determined during project scoping needs to be
verified or refined once additional data is available during the project. This verification is
accomplished through field observation of congestion symptoms and/or review of INRIX
data that could indicate prolonged drops in speed. INRIX Analytics definition of
bottleneck conditions for determining duration of congestion is the length of time the
average speed is sustained below 60% of the reference speed (85™ percentile speed for
all times of the day). For locations with 85" percentile speed below 75 mph, the user
should use 45 mph as the threshold for beginning of a bottleneck rather than 60% of the
85™M percentile speed. The analyst should also review count data to identify the duration
of sustained peak flow rates. If any congestion is observed outside the period during
which counts were taken, additional data collection for a longer study period could be
warranted.

The analyst should present the findings of the project model duration review with lowa
DOT (and FHWA when involving Interstates) for concurrence.
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6 Base Model Development

A base microsimulation model provides the foundation for developing a calibrated model.
As mentioned previously, it is assumed that the analyst is familiar with tasks for base
model development or will seek out resources to support base model development. A list
of resources for model development is provided in the following section. This chapter
then calls special attention to select items within base model development that are
specific to lowa, not well documented in the references listed below or are provided for
reinforcement.

6.1 Resources for Base Model Development

As mentioned earlier, this microsimulation guidance document is not intended to provide
users detailed direction on developing a base model. Analysts who are not well-versed in
model development are encouraged to consult the following resources for detailed
information:

1 Software manual for the chosen microsimulation package
1 FHWA Guidelines:

o Traffic Analysis Toolbox, Volume IlI: Guidelines for Applying Traffic
Microsimulation Modeling Software 1
https://ops.fhwa.dot.gov/trafficanalysistools/tat_vol3/vol3_guidelines.pdf

0 Update to FHWA Traffic Analysis Toolbox Volume Il (release pending)

o Traffic Analysis Toolbox, Volume IV: Guidelines for Applying CORSIM
Microsimulation Modeling Software 1
https://ops.fhwa.dot.gov/trafficanalysistools/tat_vol4/vol4 _quidelines.pdf

9 For Vissim simulation:

0 Oregon DOT Protocol for Vissim Simulation i
http://www.oregon.gov/ODOT/TD/TP/APM/Add15A.pdf

0 Washington State DOT Protocol for Vissim Simulation i
http://www.wsdot.wa.gov/Design/Traffic/Analysis/VISSIMProtocol.htm

9 Other State DOTs with microsimulation guidance. Some examples include:

0 Minnesota DOT Advanced CORSIM Training Manual i
http://www.dot.state.mn.us/trafficeng/modeling/resources/CORSIMmanual/final%
20corsim%20manual%209-19-09.pdf

0 Nevada DOT CORSIM Modeling Guidelines i
https://www.nevadadot.com/home/showdocument?id=4520

0 Florida DOT Traffic Analysis Handbook i
http://www.fdot.gov/planning/systems/programs/SM/intjus/pdfs/Traffic%20Analysi
s%20Handbook March%202014.pdf

Users should consult the most recent guidance available.
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6.2  Vehicle Input Time Increments

The project area travel characteristics, purpose and need will drive the duration of model
intervals. Vehicle inputs should generally be coded in 15-minute increments to best
replicate fluctuations in traffic patterns and support finer reporting of output statistics as
needed. The analyst should coordinate with lowa DOT regarding the characteristics of
travel patterns in the model area to determine if smaller increments are more
appropriate. lowa DOT typically collects data in 15-minute increments, although other
durations of time increment can be specified prior to data collection. The time increments
used in the model should be documented in an M&A document.

6.3  Vehicle Routing

Some microsimulation platforms have capabilities for static and dynamic routing methods
that allow for modeling of vehicle routing either statically or dynamically. Dynamic routing
within a microsimulation environment only comes into play when there are multiple
routes between two endpoints. When there is only a single route between two endpoints
in a model, vehicles traveling between two endpoints are forced to use the only route
available, and static routing is applicable. For many projects in lowa, microsimulation
models will only have one route to travel between each pair of model endpoints, and
static routing should be used. For models that have multiple routing options between
endpoints, the decision to use static or dynamic routing should be based on the
operating conditions within the area and project objectives. The decision on which
routing method to be used on a project should be discussed with lowa DOT and other
project stakeholders and documented in an M&A document.

There are also varying techniques to set up routes within the model. Routing can also be
set up to route vehicles through an entire model (from model entry to model exit; referred
t o a sto-@ e doaditing) or between two specific points within the model area (e.qg.,
from a location just downstream of an intersection to a specific leg of the next
downstream intersection; referred to as fi p o-io-p b i nouting). The routing technique,
whether end-to-end or point-to-point, should be based on the operating conditions within
the project area and project objectives. The routing technique should be documented in
an M&A document.

6.4 Travel Time Segments

Travel time segments should be set up in the microsimulation model to match the
upstream and downstream endpoints of field collected travel time data. This includes the
limits of INRIX TMC segments, as previously sourced in the Data Collection chapter, and
limits of longer segments to capture travel time through an entire study area or subset of
the study area. When setting up travel time segments to match the limits of the TMC
segments, the analyst should identify locations of INRIX TMC segment endpoints and
match the endpoints in the model as close as possible.
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6.5 Vissim Link Connector Parameters

In most cases, the default Vissim values for Link Connector Emergency Stop and Lane
Change distances are low compared to lowa field conditions. The analyst should set
initial values for Emergency Stop and Lane Change for each type of facility (freeway and
arterial) and apply them globally. These values should be revisited during model
calibration. Suggestions for initial coding of Connector Emergency Stop and Lane
Change distanced include:

f  Emergency Stop distance (arterial) O50 ft.

f  Emergency Stop distance (freeway) 0100 ft

f Lane Change distance for freeway Connectors 04,000 ft.
f Lane Change distance for arterial Connectors 01,500 ft.

6.6 Model Error Checking

After the initial coding of the base model, the model should be checked for errors prior to

calibration. The purpose of error checking is to identify software errors, input errors, or

other issues that might misconstrue tSime model 6
this step is performed after the initial coding of the base model, existing peak period

demand should be used during the model error

checking. Good error-checking should reduce the A review of the base model
number and magnitude of calibration adjustments and for errors prior to model
allow the model to be more useful in testing a broader calibration is a critical step
range of potential facility changes. The model error to avoid rework during

checking process should be a combination of reviewing model calibration
model coding, visual inspection of the model animation
and reviewing model output.

Microsimulation models contain a number of elements and inputs. It is unlikely that the
initial coding of the base model is without errors. All network elements and inputs should
be double-checked during model error checking, preferably by a modeler not responsible
for the majority of the network coding.

Errors become more apparent when the simulation is running. Model animation at all key
calibration locations should be examined for indications of potential inaccurate modeled
vehicle behavior, especially where yielding relationships and gap acceptance could affect
capacity over the course of the project study period. Specifically, visual inspection is
useful to identify locations where the model has slow-downs or queuing, where field
observations did not, as a result of the way the model was initially coded.

Reviewing model output can be useful to identify locations where field-measured
demand is not served in the model or other performance measures (density, delay,
speed, travel time, etc.) seem very different than what was observed in the field.
Identifying these locations from the model output can then help to key-in on those
locations during visual inspection of the animation.

For more information on error-checking procedures, analysts are encouraged to consult
the Oregon and Washington State DOT Protocol for Vissim Simulation resources.
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7 Model Calibration

Microsimulation model calibration is the process of making model adjustments to
replicate local, field-measured traffic conditions. The process is iterative whereby the
model parameters are adjusted until simulation
output reasonably matches the field-measured
data. A microsimulation model cannot be
depended upon to provide reliable information
regarding hypothetical transportation facility
performance unless it is properly calibrated.
Potential pitfalls of poor model development or
poor calibration include, but are not limited to:

A properly calibrated
microsimulation model is
necessary to provide reliable

information to make decisions
on facility improvements

9 Discrepancies between field geometry and traffic control, and those modeled.

1 Unrealistic driving behavior.

==

Discrepancies between field measured traffic volumes and the amount of traffic
served in the microsimulation model.

Creation of false bottlenecks.
Inaccurate measurements of traffic operations quality.
Unreasonable routings of vehicles through the network during dynamic assignment.

Improper accounting of the effects of (and on) non-motorized travelers.

= =4 =4 -4 -

Too much or too little sensitivity of traffic operations measures to proposed
transportation facility changes.

This chapter focuses on the model output that should be examined against field
measures for model calibration, targets for those measures, and guidelines for making
adjustments to calibrate a microsimulation model. This chapter also presents the
methodology for determining the number of microsimulation runs that should be
completed for statistical confidence of the reported results.

7.1 Calibration Measures and their Targets

Microsimulation models can output a variety of results for use in model calibration.
FHWA, Oregon DOT, Washington State DOT and Florida DOT guidance documents
(referenced previously in this guidance document) present model output measures that
should be considered for examination during model calibration and suggested thresholds
for constituting the model to be calibrated. As noted previously, an update to the FHWA
Traffic Analysis Toolbox, Volume lll is pending and it will update the process for model
calibration.

The measures selected for calibration and their targets for model calibration should be
established based on the purpose and need of the project. At a minimum, it is suggested
that volume throughput and speeds (or travel times) are used as metrics during model
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calibration. The following list provides common
microsimulation output/metrics that should be
used as a guide for metrics to consider for
comparison against field measures when
determining whether a model is calibrated to local
conditions. Note that some projects may benefit
from using other metrics for calibration to meet
project objectives.

T
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T

Volume throughput
Speed
Travel time

Queues

{(dIOWADOT

Measures selected for model
calibration and their targets
for model calibration should

be based on the purpose and
need of the project

Duration of congestion (length of time with sustained drop in travel speed)

o Either observed in the field or calculated from speed data (duration of time that
the average travel speed is sustained at or below 60% of the 85" percentile
speed for locations with free flow speed greater than or equal to 75 mph or below
45 mph for locations with free flow speed less than 75 mph).

Capacity

When gathering results from a microsimulation model for use in calibration, the location
within the model area for results needs to be consistent with the location of field data.

Based on guidance available at the time of development of this guidance and current
best practices, suggested calibration items and their targets are summarized in

Table 7-1. The calibration items and targets listed in Table 7-1 should be a starting point
for the discussion with lowa DOT and other project stakeholders for which items and
their targets should be used on a project. As mentioned previously, project purpose and
need should be used to further define calibration items and their calibration targets.
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Table 7-1. Suggested Calibration Iltems and Targets

Calibration Item Calibration Target

Volume Throughput

Individual movement flows O Within 100 vehicles of field data for more than 85% of movements
700 veh/hr in model area
Individual movement flows Within 15% of field data for more than 85% of movements in

between 700 and 2,700 veh/hr model area

Individual movement flows > Within 400 vehicles of field data for more than 85% of movements

2,700 veh/hr in model area

Capacity Within 10% of field data at locations experiencing congestion

Link speed Within 10 mph of field data for more than 85% of network links

Field travel times O7 minutes Within 1 minute of field data for more than 85% of travel time
segments

Field travel times > 7 minutes Within 15% of field data for more than 85% of travel time
segments

Queues formed in free flow All locations with formed queues are modeled

areas

Queue length Within 20% of field measured queue length

Congestion

Duration of congestion Within 15 minutes from the beginning and end of congestion

Source: HDR Engineering, Inc., 2017. Based on guidance in FHWA Traffic Analysis Toolbox Volume llI,
Oregon DOT Protocol for Vissim Simulation, Washington State DOT Protocol for Vissim Simulation and
Florida DOT Traffic Analysis Handbook.

The interval durations for which models are calibrated should be based on the operating
conditions within the model area and the project objectives. For many projects, it may be
appropriate to calibrate models at intervals of 15 minutes or less throughout the model
period. This entails comparing model output for each 15-minute or finer interval to field
measurements for the calibration items established on the project. An example of when
calibrating a model for intervals of 15 minutes or finer may be needed is when trying to
replicate build up and recovery of congestion within the model area. For model
calibration on projects with little or no measured/observed congestion in the model area,
it may be appropriate to compare the model output as an hourly aggregate to the hourly
aggregate of field measurements. Demand and operations will fluctuate throughout the
hour; however, models that have little or no congestion may have little benefit from
calibrating to finer increments since they would not show build up and recovery of
congestion. Again, field observations and data should be used to determine what is most
appropriate on a project for the interval duration of model calibration.
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The analyst should document the calibration targets and intervals of model output for use
in calibration in an M&A document. These may need to be refined after field observations
and data are gathered.

7.2 Calibration Adjustments

Model calibration adjustments should be undertaken with the goal of making only the
incremental changes necessary to produce a calibrated model, rather than trying to
customize the entire model for perfect replication of field conditions. This section
primarily focuses on calibration adjustments made in Vissim. If software other than
Vissim is proposed, the analyst must coordinate closely with lowa DOT (and FHWA
when involving Interstates) to establish consensus on appropriate default values prior to
modifying any calibration settings and is encouraged to use research and guidelines
specific to that software, in addition to following the software-neutral parts of this
guidance document, when making calibration adjustments.

For Vissim microsimulation analysis, PTV has developed North American Default
Settings (available from PTV upon request) that should be reviewed and considered as a
starting point for model calibration. The North American Default Settings include updates
to fleet composition and units from those in the out-of-the-box Vissim default file. The
analyst should use the fleet composition in the North American Default Settings only for
assignment of vehicles into the model; fleet composition specific for the model area
needs to be based on obtained data. For additional information on freeway simulation
projects, the analysis should consult AVissim |
De c e mb e r (htp:0vwiv.intrans.iastate.edu/research/documents/research-
reports/VISSIM_calibration_for_urban_freeways w_cvr.pdf) with attention to the
applicability of its guidelines to the project.

The parameters to be adjusted for model calibration
depend on the scope of the target discrepancy between
modeled and observed conditions. Parameter
adjustments may need to be made on a global and/or local adjustments
local level. Changes to global parameters should be
considered when a change is desired to affect all elements in an area of the model or
network-wide. Changes to global parameters are generally made at the network level
and may impact sub-areas or groupings of similar network features (e.g., all links with the
same assigned driving behavior). Changes to local parameters should be considered
when a change is needed at an isolated location to match field conditions for this location
and adjacent locations that may be impacted by the model operations at this location.
Changes to local parameters are generally made at the link level.

Calibration adjustments
consist of global and/or

The analyst should generally address global calibration adjustments prior to making local
calibration adjustments, as global adjustments may resolve the need to make some local
adjustments. However, the process can be iterative, and the analyst may need to make
some local adjustments before global changes or revisit global adjustments after making
local adjustments. Suggestions for global and local model parameters to focus on during
model calibration and ranges to be used for these parameter values are provided in the
following sections.
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The analyst should provide a summary of potential calibration parameters to be used
during calibration and their allowable ranges in an M&A document. Additionally, model
adjustments made during calibration should be documented throughout the calibration
process. Documenting calibration adjustments can aid the analyst in knowing what
values have already been modeled during earlier calibration tests. Documenting
calibration adjustments is also needed for a calibration memo (discussed in the following
chapter).

7.2.1  Global Adjustments

Global model calibration adjustments should be used to best match operations of the
typical road sections. In Vissim, the car-following logic is the primary influence of
saturation flow rate, or the functional capacity on any given link. Saturation flow rate is
not a direct input, so changes in global capacity must be made by adjusting car-following
parameters that govern driver behavior in the model. Prior to adjusting driving behavior
parameters, it is recommended that separate driving behaviors be created and assigned
for merge/diverge and weave areas, as these areas

typically have operational characteristics in the field that Global adjustments in
vary from basic freeway sections. Vissim driving Vissim are primarily to car
behavior parameters the analyst may consider following and lane

adjusting during calibration and the suggested ranges changing driving behavior
for their values are presented in Table 7-2. Driving
behavior parameters and the ranges that will be allowed on a project should be
established on a project-by-project basis through coordination with lowa DOT and other
project stakeholders.
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Table 7-2. Vissim Global Calibration Parameters and Suggested Ranges

Suggested Range

Lo "
Calibration Parameter Default _ Merge/Diverge/
Basic Segment
Weave

Freeway Car Following (Wiedemann 99)

CCO0 Standstill Distance 4.92 ft >4.00 ft >4.92 ft

C2 O6Foll owing 13.12 ft 6.56 to 22.97 ft 13.12 to 39.37 ft

Arterial Car Following (Wiedemann 74)

Average Standstill Distance 6.56 ft >3.28 ft

Multiplicative Part of Safety

*%
Distance 3.00 2to 4.5
Lane Change

Maximum Deceleration -13.12 ft/s? (Own) < -12 ft/s? (Own)

-9.84 ft/s? (Trailing) < -8 ft/s? (Trailing)
Accepted Deceleration -3.28 ft/s? (Own) < -2.5 ft/s? (Own)

-1.64 ft/s? (Trailing) < -0.5 ft/s? (Trailing)
Safety Distance Reduction 0.6 011009
Factor

Overtake Reduced Speed
Areas

Not checked Depends on field observations

Maximum Speed
Difference

Link Connector

6.71 mph <20 mph

Emergency Stop 16.4 ft (16.4 ft (Depends on field observations)

per lane Not checked Depends on field observations

Source: HDR Engineering, Inc., 2017. Based on guidance in Florida DOT Traffic Analysis Handbook
and suggestions provided by PTV.

* Parameters available in Vissim that are not listed are suggested to remain at the default values.
** The relationship should be based on the Vissim User Manual (Multiplicative = Additive + 1).
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For calibration of freeway elements, it is suggested to begin by making adjustments to
the CC1 Headway Time, Safety Distance Reduction Factor and Cooperative Lane
Change parameters, as they tend to have a large impact on freeway operations and may
limit the need for further global calibration adjustments. As discussed in the Base Model
Development chapter, the default Vissim values for Connector Emergency Stop and
Lane Change distances are often low compared to lowa field conditions. Calibration with
global parameters may include adjustment to the initial values for Emergency Stop and
Lane Change that were assigned for each facility type during base model development.

For parameters that the analyst desires to adjust that are not listed in Table 7-2 or values
that are outside of the allowable ranges listed in Table 7-2, the analyst should provide
justification to lowa DOT (and FHWA when involving Interstates) and gain concurrence.

7.2.2  Local Adjustments

Local model calibration adjustments should be used to best match operations at isolated
locations. There are a number of local adjustments that the analyst might determine are
needed or appropriate to support model calibration. Some common examples of local
adjustments to address discrepancies between model output and field measures are
shown in Table 7-3 along with some example situations for making these types of
adjustments. There are no specific parameter thresholds for local model features; rather,
the analyst should visually inspect model animations for realistic driving behavior
resulting from local adjustments.
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7.3

Table 7-3. Local Calibration Strategies

Local Adjustment to Address

Model Discrepancy to Field Examples of Applied Strategy
Conditions

Modify model geometry 9 Extend link onto a shoulder area for locations where traffic is
observed to use that pavement.

Adjust Connector parameter 1 Increase Connector lane change distance to reduce or eliminate
values slowing or stopping of vehicles near a junction.
9 Decrease Connector lane change distance at a lane drop
location to increase utilization of the drop lane at upstream
locations.

Modify desired speed 1 Increase speeds for a desired speed profile assigned to an
arterial link to reduce travel time between intersections to match
field observed platooning and intersection queuing.

Source: HDR Engineering, Inc., 2017.

Model Confidence Determination (Number of
Simulation Runs Necessary)

Microsimulation models are stochastic, which incorporate random variability into the
models. Models need to be run multiple times with different random number seeds to
minimize the impact of the stochastic nature of the model on the results. For many
project models, 10 runs with different random numbers are adequate. However, the
formula below should be used to ensure that the average output values reported are true
statistical representations of the average at a 95% confidence level. The determination
for minimum number of runs should be made after the model is calibrated. Once the
number of runs is determined from the calibrated base models, this number of runs
should be performed for subsequent scenarios. The user is encouraged to review
resources mentioned throughout this guidance document for additional guidance on
determination of the minimum number of simulation runs.
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N = Number of required simulation runs
too2sn-1= Student t-statistic for two-sided
error of 2.5 percent (5 percent
i total) with N-1 degrees of freedom
— (95% confidence level)
Y S= Standard Deviation about the
sample mean for selected measure
R= Confidence interval for the true
mean
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8 Calibration Memo

The calibration memo documents how the model was calibrated and shows model
results compared to field measures. To some degree it will repeat the information in an
M&A document, but its intent is to present the model adjustments made to calibrate the
model and demonstrate that the model replicates the traffic operating conditions resulting
from field data collection and observations in accordance with the agreed-upon
microsimulation methods and assumptions. Content in the calibration memo should
include the following:

1 Model limits.

1 Model duration determination.
o Document data sources used for determination.
0 Present analysis and rationale for determination.

1 Description of calibration measures and their targets (this should match those listed
in an M&A document).

1 Summary of model parameters and allowable ranges used for calibration (this should
match those listed in an M&A document and include any additional concurrence by
lowa DOT (and FHWA when involving Interstates) to modify the allowable ranges
listed in the M&A document).

1 Details and rationale regarding calibration adjustments.

1 Model confidence determination (minimum number of runs necessary) for key
calibration measures.

1 Final model comparison of results to field data and observations showing the model
meets calibration targets. Discuss locations where the model results do not match
calibration targets and coordination with lowa DOT (and FHWA when involving
Interstates) that was used to gain acceptance for these results not matching the
project identified targets.

An example calibration memo is provided in the Appendix.
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9 Reporting of Model Output

Microsimulation models can report a variety of output

and that output can be post-processed in a variety of MOEs reported from
ways. Through development of the project scope and microsimulation results
M&A document, coordination with lowa DOT and should be defined to meet
other project stakeholders should be used to confirm the specific goals of a
the measures of effectiveness (MOEs) to be project through
summarized from the microsimulation output and the coordination with lowa DOT
format the output is reported. These MOEs may be and other project

above and beyond those which were used for model stakeholders
calibration. Output from all model runs should be
averaged before calculating/reporting MOEs.

9.1 Reporting MOEs

The analyst should identify MOEs that are most critical to their project with concurrence
from lowa DOT (and FHWA when involving Interstates) via an M&A document. The
following list provides a summary of common MOEs that should be considered for
reporting on a project in lowa, many of which are also suggested to be used as model
calibration measures:

Volume throughput and percentage of demand served
Speed

Travel time

Queue length

Duration of congestion

Density/Level of Service (LOS)

= =4 =4 -4 -4 -4 A

Delay/LOS

Reporting LOS from a microsimulation model requires careful consideration since this is
not an output in many microsimulation platforms or, at best, is not reported with
consistency to the Highway Capacity Manual (HCM). Additional detail on reporting LOS
is provided in a sub-section below.

The interval duration for reporting MOEs, whether MOEs are reported every 15 minutes,
hour or other duration, should be established on a project basis based on the project
objectives. For models with durations longer than one hour or have peaking within an
hour that has a discernable impact to operations, it may be desirable to report MOEs at
finer increments than one hour.

The following sections provide direction for reporting the MOEs listed above. MOEs
should be reported using a combination of tabular and graphical format. Example tables
and figures for reporting MOEs are provided in the Appendix.
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9.1.1  Volume Throughput

Volume throughput and percent of demand served during the peak periods should be
reported by movement for key freeway and arterial movements. It can also be useful to
report volume throughput and percent served for the entire network during the peak
periods to compare the ability of various alternatives to serve the demand. For most
projects in lowa, volume throughput and percentage of demand served reported as an
hourly aggregate is appropriate. Some projects may necessitate reporting volume
throughput and percent served at finer increments than one hour to evaluate the
variation in throughput throughout the period.

Vissim output to capture volume throughput can be obtained using evaluations from
Links, Nodes or Data Collection Points. Volume throughput for freeway movements
should be obtained from Links and Data Collection Points. Volume throughput for arterial
movements should be obtained from Nodes and Data Collection Points.

9.1.2 Speed

If speed is selected as a reporting measure, the analyst should report speed for all
freeway mainline segments between ramp junctions. For some projects in lowa, speed
reported at an hourly aggregate is appropriate. Other projects may necessitate reporting
speed at finer increments than one hour to evaluate the change in speed throughout the
period.

Vissim output to capture speed can be obtained using evaluations from Links, Data
Collection Points or Vehicle Travel Time segments.

9.1.3 Travel Time

If travel time is selected as a reporting measure, the analyst should report travel time for
freeway mainline segments to capture travel time between ramp junctions and through
the entire network (if appropriate). For very large networks, the number of vehicles
traveling from one end of the network the other may be limited and it may be more
appropriate to look at a travel time segment that combines multiple freeway segments
with logical breakpoints (such as a systems interchange). Travel time segments through
a sub-area (i.e., travel time segment that traverses through multiple interchanges, or
through turning decisions at an interchange) should be considered for locations where
alternatives are being considered. For some projects in lowa, travel time reported at an
hourly aggregate is appropriate. Other projects may necessitate reporting travel time at
finer increments than one hour to evaluate the variation in travel time throughout the
period.

Vissim output to capture travel time is obtained using evaluations from Vehicle Travel
Time segments.
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9.1.4  Queue Length

If queue length is selected as a reporting measure, the analyst should report queue
length for all freeway mainline segments where queues form and at intersection
approaches. Queue length can be reported or calculated for various percentiles of peak
flow. Typically, reporting the maximum queue length is appropriate as it provides worse-
case conditions that can be used to identify locations with queue spillback concerns. For
some projects in lowa, reporting the queue lengths at an hourly level is appropriate.
Other projects may benefit from reporting queue length at finer increments than one hour
to determine the change in queue length throughout the period.

Vissim output to capture queue length is obtained using evaluations from Nodes or
Queue Counters.

9.1.5 Duration of Congestion

If duration of congestion is selected as a reporting measure, the analyst should report the
duration of congestion for all freeway locations that meet criteria established for
congestion. As mentioned previously, it is suggested to look at INRIX Analytics of how
bottlenecks are tracked for measuring congestion. This includes identifying when the
average travel speed is sustained at or below 60% of the 85™ percentile speed for more
than five minutes. For locations with free flow speed below 75 mph, the analyst should
look for sustained speeds below 45 mph to identify congestion. Duration of congestion
should be reported at increments of 15 minutes or less.

Vissim output to capture duration of congestion can be obtained from speed data using
evaluations from Links, Data Collection Points or Vehicle Travel Time segments.

9.1.6 Density/LOS

If density and LOS are selected as reporting measures, the analyst should consider
reporting them for all basic freeway segments, ramp junction areas and weave
segments. Depending on the project, it may only be necessary to report density and LOS
for select locations within the model area. If density and LOS are selected as reporting
measures and it is proposed that these measures are only reported for a subset of the
model area, the decision on the reporting area limits should be discussed with lowa DOT
and other project stakeholders and documented in an M&A document. For most projects
in lowa, it is appropriate to report density and LOS for the peak 15 minutes of demand
during the model periods. This is consistent with the methodology for reporting these
MOEs in the 6™ edition of the HCM (HCM 6).

Vissim output to capture density can be obtained using evaluations from Links and LOS
is determined through further computation of captured density. For reporting LOS
consistent with HCM 6 segment definitions, link evaluation segment length values in
Vissim should be set up to report results consistent with the definitions of basic freeway
segments, ramp junction areas and weave segments in the HCM 6. As an example, the
link evaluation segment length for a Link between two interchanges should be set up
such that there is separate output from the portion of the Link that meets the definition of
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a basic freeway segment and from the portion of the Link that meets the definition of a
ramp influence area. Evaluations from Links should be also reported by lane to allow for
aggregation of specific lane data that is needed for calculating density in a ramp
influence area. An example of determining segment length for Link evaluation is shown
in Figure 9-1. Lane results for each segment should be aggregated as needed to
calculate an overall density within a basic freeway segment, ramp junction area or weave
segment.

Figure 9-1. Link Evaluation Segment Length Example

< Link 1 =>< Link 2 =

< 1,000 ft =< 500ft A< 1,500 ft 1< 1,500 ft =

Ramp lunction Analysis Area

Basic Freeway Segment Analysis Area

* Get Link evaluation segment length of Link 2 to the common denominator of the various lengths for separate analysis areas (500 ft)

Additionally, Vissim reports density in units of vehicles/mile/lane. The HCM uses density
in passenger cars/mile/lane for reporting LOS. When using density to report LOS, Vissim
density needs to be converted to passenger car equivalents using equations from the
HCM 6. This provides an estimate of density as a passenger car equivalent that can be
used to look up LOS. The HCM 6 provides discussion on the comparison of
microsimulation density and HCM density. The HCM 6 provides density thresholds for
each LOS for basic freeway segments, ramp junction areas and weave segments.

9.1.7 Delay/LOS

Delay and LOS should be reported for all intersections as an overall intersection MOE.
For most projects in lowa, it is appropriate to report delay and LOS for the peak 15
minutes of demand during the model periods. This is consistent with the methodology for
reporting these MOEs in the HCM 6.

Vissim output to capture delay can be obtained using evaluations from Nodes. The HCM
6 provides delay thresholds for each LOS for signalized and unsignalized intersections.
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10  Other Project Considerations

Though the focus of this guidance is on model calibration and reporting for traffic
demand and geometric conditions that largely do not fluctuate within an alternative, there
are a number of other project considerations for which microsimulation analysis may be
needed. This chapter highlights some of those considerations with respect to
microsimulation analysis.

10.1 Reliability Analysis

The reliability of travel has become a heightened focus for agencies and practitioners as
they plan for new or improved transportation infrastructure. Recognizing that roadway
operating conditions can fluctuate from day to day as a result of variations in demand,
weather or incidents, the transportation industry has started to place an increasing
priority of evaluating roadway reliability.

The pending update to FHWA Traffic Analysis Toolbox Volume lll, referenced throughout
this guidance document, will include a focus on reliability analysis to be included on
microsimulation projects. The pending guidance for inclusion of reliability analysis builds
off of the Strategic Highway Research Program 2 (SHRP 2) and SHRP 2 L04 research.
The analyst should use the guidance from the update to FHWA Traffic Analysis Toolbox
Volume Il and SHRP 2 when determining model adjustments to accommodate reliability
analysis.

The need for reliability analysis on a project should be determined on a project by project
basis and should be used to support the project objectives. Inclusion of reliability analysis
should be discussed during project scoping with lowa DOT and other project
stakeholders.

10.2 Construction Analysis

Evaluating operations of traffic during construction conditions can be useful when trying
to understand the impacts during those conditions and make decisions about how
improvements should be constructed or staged. Depending on the geometric and
anticipated operating conditions during construction, it may be necessary to use a
sophisticated tool like microsimulation to appropriately evaluate these conditions.
Modeling traffic during construction with microsimulation may include any or all of the
following alterations to a calibrated base model:

1 Geometry to match the construction conditions.
1 Modifications to traffic control.

1 Speeds based on design, advisory or measured speeds on roadways throughout the
construction area.

9 Driving behavior that reflects operating conditions within the construction area (this
may be different from what was in a calibrated model).
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1 Reuvision to traffic demand through the model based on the change in operating
conditions within the construction area.

The need to evaluate conditions during construction should be determined on a project
by project basis and should be used to support the project objectives. Inclusion of
construction analysis should be discussed during project scoping with lowa DOT and
other project stakeholders.

10.3 Transportation System Management and Operations
(TSMO)

lowa DOT has taken steps to make Transportation System Management and Operations
(TSMO) a core business practice. TSMO optimizes the existing infrastructure through the
implementation of multimodal, cross-jurisdictional systems, services, and projects
designed to preserve capacity and improve the security, safety, and reliability of the
transportation system. lowa DOT has developed guidance for performance measures
that are included within TSMO, including reliability, which was mentioned above. lowa
DOT has developed a TSMO Plan that identifies sources for evaluating these
performance measures. Depending on the project, TSMO evaluations may need to be
incorporated into the project to support decisions on system improvements. The need to
include TSMO in addition to microsimulation modeling should be discussed during
project scoping with lowa DOT and project stakeholders.
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11 Resources

The following is a summary of resources listed throughout this guidance:

1

Scoping and Conducting Data-Driven 215t Century Transportation System Analyses,
FHWA i https://ops.fhwa.dot.gov/publications/fhwahopl16072/index.htm

Traffic Analysis Toolbox, Volume IlI: Guidelines for Applying Traffic Microsimulation
Modeling Software, FHWA i
https://ops.fhwa.dot.gov/trafficanalysistools/tat_vol3/vol3_qguidelines.pdf

Update to FHWA Traffic Analysis Toolbox Volume llI (release pending)

Traffic Analysis Toolbox, Volume IV: Guidelines for Applying CORSIM
Microsimulation Modeling Software, FHWA i
https://ops.fhwa.dot.gov/trafficanalysistools/tat_vol4/vol4 quidelines.pdf

Oregon DOT Protocol for Vissim Simulation i
http://www.oregon.gov/ODOT/TD/TP/APM/Add15A. pdf

Washington State DOT Protocol for Vissim Simulation i
http://www.wsdot.wa.gov/Design/Traffic/Analysis/VISSIMProtocol.htm

Florida DOT Traffic Analysis Handbook i
http://www.fdot.gov/planning/systems/programs/SM/intjus/pdfs/Traffic%20Analysis%
20Handbook March%202014.pdf

Minnesota DOT Advanced CORSIM Training Manual i
http://www.dot.state.mn.us/trafficeng/modeling/resources/CORSIMmanual/final%20c
orsim%20manual%209-19-09.pdf

Nevada DOT CORSIM Modeling Guidelines i
https://www.nevadadot.com/home/showdocument?id=4520

Vissim Calibration for Urban Freeways, CTRE i
http://www.intrans.iastate.edu/research/documents/research-
reports/VISSIM calibration for urban freeways w_cvr.pdf
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12 Appendix

1 Example Model Limits Figure
1 Example Calibration Memo
1 MOE Reporting Examples

0 Volume Throughput

0 Speed

o Travel Time

0 Queue Length

o Density/LOS

o0 Delay/LOS
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Example Model Limits Figure
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Figure. Model Limits

s

E Model Limits

() Model Intersection

Freeway Analysis Included:
1-80 from east side of Coral Ridge Ave interchange to west side of Dubuque Street interchange

Intersection Analysis Included:
15t Ave / Russell Slade Drive (stop-controlled)
15t Ave / 1-80 WB Ramp Terminal (signalized)
15t Ave / 1-80 EB Ramp Terminal (signalized)
15t Ave / 9t Street (Signalized)
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Example Calibration Memo
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MOE Reporting Examples
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Example Table. Simulated Freeway Segment Volume Throughput i AM Peak Hour

) Demand Modeled Vehicles? Abs Diff % Diff Total Volume Diff Truck Volume Diff
Hocation Total Trucks Total Trucks Total Trucks Total Trucks V<700 7000V027 V>2700 | V<700 7000V 027 V>2700
I-80 EB Over NW 2nd 2875 518 2866 518 -9 0 -0.3% 0.0% -9 0
1-80 EB b/w NW 2nd and NE 14th 3377 543 3363 544 -14 1 -0.4% 0.1% -14 1
1-80 EB b/w NE 14th Exit and Loop 2940 464 2926 465 -14 1 -0.5% 0.2% -14 1
1-80 EB b/w NE 14th Entries 3151 475 3131 475 -20 0 -0.6% -0.1% -20 0
I-80 EB b/w NE 14th and NEMM 3381 507 3353 506 -28 -1 -0.8% -0.1% -28 -1
1-80 EB b/w 235 Exit and 35 Exit 2896 445 2870 446 -26 1 -0.9% 0.3% -26 1
1-80 EB - Core 2347 482 2329 481 -18 -1 -0.8% -0.3% -0.8% -1
1-80 EB b/w NEMM and US 65 4100 574 4034 572 -66 -3 -1.6% -0.4% -66 -3
1-80 EB under US 65 3012 422 2948 421 -65 -1 -2.2% -0.2% -65 -1
1-80 WB under US 65 1646 263 1644 256 -2 -7 -0.1% -2.7% -0.1% -7
1-80 WB b/w US 65 and NEMM 2507 401 2496 396 -12 -5 -0.5% -1.4% -0.5% -5
1-80 WB b/w 35 Exit and 235 Exit 1940 247 1930 245 -11 -2 -0.5% -0.8% -0.5% -2
I-80 WB - Core 2103 266 2118 264 15 -2 0.7% -0.7% 0.7% -2
1-80 WB b/w NEMM and NE 14th 3329 434 3329 432 0 -2 0.0% -0.4% 0 -2
1-80 WB b/w NE 14th Exit and Loop 3099 388 3092 388 -8 0 -0.2% -0.1% -8 0
1-80 WB b/w NE 14th Entries 3457 426 3445 423 -13 -4 -0.4% -0.8% -13 -4
1-80 WB b/w NE 14th and NW 2nd 3808 445 3781 440 -27 -5 -0.7% -1.2% -27 -5
1-80 WB Over NW 2nd 3439 423 3420 419 -19 -5 -0.5% -1.1% -19 -5
1-235 NB b/w Euclid Off-Ramp & On-Loop 3928 191 3922 183 -6 -8 -0.2% -4.5% -6 -8
1-235 NB Under Euclid 4222 221 4212 216 -10 -5 -0.2% -2.5% -10 -5
1-235 NB b/w Euclid and NEMM 4461 223 4446 218 -15 -5 -0.3% -2.5% -15 -5
1-235 NB to 1-35 NB 2021 58 2014 53 -7 -5 -0.4% -9.4% -0.4% -5
I-35 NB b/w 1-80 Entries 3293 232 3267 222 -26 -10 -0.8% -4.6% -26 -10
1-35 NB b/w NEMM and Corp Woods 3860 386 3824 370 -36 -16 -1.0% -4.3% -36 -16
1-35 NB Under Corp Woods 3421 360 3386 343 -35 -17 -1.0% -5.0% -35 -17
I-35 SB Under Corp Woods 2904 410 2899 403 -6 -7 -0.2% -1.7% -6 -7
1-35 SB b/w Corp Woods and NEMM 3287 427 3271 419 -16 -8 -0.5% -1.9% -16 -8
1-35 SB to 1-235 SB 1338 48 1324 46 -14 -2 -1.1% -3.4% -1.1% -2
1-235 SB b/w 1-80 Entries 1862 102 1834 101 -29 -1 -1.6% -1.1% -1.6% -1
1-235 SB b/w NEMM and Euclid 2347 164 2311 162 -36 -2 -1.6% -1.3% -1.6% -2
1-235 SB Under Euclid 1963 116 1932 111 -31 -5 -1.6% -4.9% -1.6% -5

1 Vissim simulation results, average of 10 runs, December 2014.
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Example Table. Simulated Freeway Segment Mean Speeds (AM Peak Hour)

Location Mean Vehicle Speed (mph)?!
1-80 EB Over NW 2nd 64.4
1-80 EB b/w NW 2nd and NE 14th 64.4
1-80 EB b/w NE 14th Exit and Loop 63.0
1-80 EB b/w NE 14th Entries 62.3
1-80 EB b/w NE 14th and NEMM 57.5
1-80 EB b/w 235 Exit and 35 Exit 61.7
1-80 EB - Coe 59.6
1-80 EB b/w NEMM and US 65 61.5
1-80 EB under US 65 64.1
I-80 WB under US 65 65.8
1-80 WB b/w US 65 and NEMM 62.7
1-80 WB b/w 35 Exit and 235 Exit 63.7
1-80 WB - Core 61.7
1-80 WB b/w NEMM and NE 14th 62.6
1-80 WB b/w NE 14th Exit and Loop 62.9
1-80 WB b/w NE 14th Entries 62.9
1-80 WB b/w NE 14th and NW 2nd 63.8
1-80 WB Over NW 2nd 63.2
1-235 NB b/w Euclid Off-Ramp & On-Loop 59.9
1-235 NB Under Euclid 60.2
1-235 NB b/w Euclid and NEMM 57.3
1-235 NB to 1-35 NB 61.9
1-35 NB b/w 1-80 Entries 60.6
1-35 NB b/w NEMM and Corp Woods 62.3
1-35 NB Under Corp Woods 62.3
1-35 SB Under Corp Woods 63.9
1-35 SB b/w Corp Woods and NEMM 61.2
1-35 SB to I-235 SB 64.5
1-235 SB b/w 1-80 Entries 60.7
1-235 SB b/w NEMM and Euclid 60.9
1-235 SB Under Euclid 61.9

1 Vissim simulation results, average of 10 runs, December 2014.

Note: Table shown for reporting results after calibration. When reporting results for calibration, additional columns to
compare model results to field data are necessary (see Example Calibration Memo).
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Example Table. Simulated Freeway Segment Mean Speeds (AM Peak Period; 15-Minute Breakdown)

Eastbound West Dodge Road Freeway Speeds (mph)?

Time Cross Street

168th 156th 150th 144th 137th 132nd Expressway

615-630
630-645
645-700
700-715
715-730
730-745
745-800
800-815
815-830
830-845
845-900
900-915

1 TransModeler simulation results, average of 10 runs, September 2016.
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Example Table. Simulated Freeway Travel Time i AM Peak Hour

Travel Time Segment Travel Time (sec)?!
Eastbound 1-80 | |

(b/w NW 2" Ave and US 65)

EB 1-80/35 b/w NW 2" Ave and NE 14™ St 14.2
EB 1-80/35 over NE 14" St 47.0
EB 1-80/35 b/w NE 14" St and SB 1-235 Exit 34.2
EB 1-80/35 b/w SB 1-235 Exit and SB I-35 Entry 14.4
EB 1-80 b/w SB 1-35 Entry and NB 1-235 Entry 21.1
EB 1-80 b/w NB 1-235 Entry and US 65 124.2
EB 1-80 Through Study Area 250 7

Westhound 1-80 \ \

(b/w US 65 and NW 2" Ave)

WB 1-80 b/w US 65 and NB |-35 Exit 111.9
WAB 1-80 b/w NB 1-35 Exit and SB I-35 Entry 37.0
WB 1I-80 under Delaware Ave 9.6

WB 1-80 b/w Delaware Ave and NE 14% St 35.9
WB 1-80 over NE 14" St 44.6
WB 1-80 b/w NE 14t St and NW 2" Ave 11.4
WB 1-80 Through Study Area 2479

Northbound 1-235/35 [

(b/w Euclid Ave and Corporate Woods Dr)

NB 1-235 b/w Euclid Ave and 1-80 Exit 62.4
NB 1-235 through NEMM Core 27.2
NB 1-235/35 b/w NEMM Core and WB 1-80 Entry 17.2
NB 1-35 b/w WB 1-80 Entry and Corporate Woods Dr 66.9
NB 1-235/35 Through Study Area 173.5

Southbound 1-35/235 \ \

(b/w Corporate Woods Dr and Euclid Ave)

SB 1-35 b/w Corporate Woods Dr Entry and 1-80 69.4
SB 1-235 b/w 1-80 Exit and NEMM Core 21.4
SB 1-235 b/w NEMM Core and EB I-80 Entry 24.5
SB 1-235 b/w EB 1-80 Entry and Euclid Ave 67.0
SB 1-35/235 Through Study Area 178.6

1 Vissim simulation results, average of 10 runs, December 2014.

Note: Table shown for reporting results after calibration. When reporting results for calibration, additional columns to
compare model results to field data are necessary (see Example Calibration Memo).
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Example Figure. Simulated Interchange Travel Time



