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SIDE 2Traffic Infrastructure Projects: 

Recommendations for Capacity and 

Level of Service Evaluation

The primary recommendation is to provide the best 
possible estimates on traffic demand, and that the 
capacity and level of service are calculated and 
evaluated for the project.

In many cases projects are evaluated for an 
estimated traffic load 15 years after completion.

Design hours are typically 30. or 100. highest hour 
of the year.

No classification of LOS, but a project is evaluated 
on results for eg. average speed, delay and 
vol/cap-ratio. No recommended values.
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Often used models:

 Emme2 for route choice

 DanKap for macroscopic analysis of 

capacity and level of service

 VISSIM for microscopic analysis of traffic 

operations and level of service
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DanKap Characteristics:

 Deterministic (statistical) capacity and level of service 

calculation tool on macroscopic (traffic stream) level

 DanKap consists of theoretical and empiric (regression) 

submodels

 DanKap covers models for road sections, unsignalized 

intersections with yield signs on minor roads, roundabouts, 

signalized intersections and freeway ramp junctions

 Use of gap acceptance theory for driver behoviour in 

unsignalized intersections

continued ……..
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…. DanKap Characteristics

 DanKap results are average speed and volume to 

capacity ratio for road sections, and average delay, 

queue length and v/c-ratio for intersection approach 

lanes 

 Models and parameters are described in the capacity 

manual

 Parameters based on observations of Danish traffic 

operations



SIDE 6

Example of DanKap result table
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The capacity manual and DanKap are 

still improved

 Despite the growing use of microsimulation analysis, 

there are no plans to stop further development of the 

macroscopic capacity models described in the capacity 

manual and included in DanKap

….. because it is quick to use, does not require expert 

skills by the user, ”gives the first results”

….. but recommendations on use of microscopic models  

(Vissim) are being developed
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Microscopic Simulation versus Macroscopic 

Analytical Models

Microscopic simulation when:

More intersections or road 

sections need to be 

evaluated together

Special solutions for road 

network elements

A need for detailed evaluation of 

eg. signal programs or 

detector locations

Accurate and detailed traffic 

volume estimates available

Need for special result variables 

or statistical measures

Macroscopic models when:

Evaluation of an isolated road 

section or intersection

Common type of road or 

intersection

Only aggregated or inaccurate 

traffic estimates available

Only results like average speed 

or delay for traffic streams 

required

A need for a ”first estimate” or 

for quick results

Recommended type of model tends to be:



SIDE 9Manuals Presenting Recommended 

Procedures

Danish Capacity Manual, first edition 1999, revised 2005 
and 2008. New edition planned for 2010. DanKap 
reflects the models and parameters of the manual.

The planned 2010 edition includes results of recent 
research, particularly modifications for 2 lane highway 
analysis, - besides revised values of some parameters 
for other models.

Microsimulation Manual, under preparation, planned 
publication medio 2010.

The manual advises road administration project managers 
and model analysts in procedures for using road traffic 
microsimulation, and it makes proposals on parameter 
settings and calibration precedures.
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Examples on Research Projects

 Two lane highway traffic operations (finished)

 Driver perception on level of service (not finished)

 Critical gap, follow up time and passenger car 
equivalents in unsignalized intersections (not finished)

 Passenger car equivalents and driver’s choice of 
approach lane in two lane roundabouts (completed)

 Weaving section capacity and level of service (not yet 
started)

 Road work traffic operation (continued)

 Influence of trucks on freeway traffic operation (not yet 
started)

 Influence of slow agricultural vehicles on 2 lane highway 
traffic operation (not started)



Presentation of Capacity and 

Level-of-Service Projects
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Manual for Use of Microsimulation Models
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Background

1. Microsimulation has since the year 2000 been a rapidly 

growing way to assess traffic operation and traffic 

infrastructure projects

2. The current national capacity manual is developed for 

macroscopic analysis

3. Microsimulation software is always developed abroad with 

parameters and submodels designed for the country of origin

4. Previously, the emphasis of capacity investigation results has 

been on traffic stream models and not for micro models

5. Some times road administration project managers and model 

specialists do not understand each other very well !
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Manual Contents …….

 Microsimulation model concepts

 Choice: Macro or micro level model for specific problems

 Proposed procedure for traffic operation analysis by 

microsimulation

 Setting up a microsimulation model, eg. concerning 

geographic and time space limits

 Interpretation of microsimulation model results

 Calibration of microsimulation models

 Parameter setting in models
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Focus on

 Road administration project manager needs for 

knowledge about simulation models, analysis 

procedures, model input and results

 Advising model developers in calibration procedures and 

parameter settings

 Making more likely to get similar results regardless of 

which consultant has carried out the analysis

 Creating a connection between the existing capacity 

manual and microsimulation models

 Models developed on the Vissim software which has 

shown to be the dominant (almost the only !) platform for 

setting up microsimulation models in Denmark
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Calibration and Validation

 Guideline for model calibration and 

validation

 Examples of basic situations for 

calibration: Model parameters and 

proposed data for comparison between 

model and reality

 Procedures on parameter selection and 

check of calibration



SIDE 18

Parameter setting guidelines for:

Traffic assignment

Car folowing parameters and 

parameters for weaving and lane 

change

Parameters for giving way in 

unsignalized intersections

Parameters describing traffic operation 

in signalized intersections

Parameters describing vehicle 

performance and driver behaviour


