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· Overview - Road Directorate / Danish Ministry of Transport and Energy - Visit
· Focus here on Denmark on traffic management system on motorways
· Field where they have used traffic management systems to the most extent
· Focus on the M3 in the morning - handling traffic during construction period
· Go have lunch
· In the afternoon, visit the traffic information center and then see how the traffic on the M3 is handled
· Will go into details about prognosis and models in the afternoon related to their planning 
 

Widening of the M3

 

· Widening of the M3
· Begun during WWII so that the unemployed would not have to go to Germany for the war
· 17 km ring road around Copenhagen
· Goes through very urbanized areas
· Artery of Copenhagen
· Primary roadways were planned around Copenhagen as a finger plan in the 30's - radially out from the city center with motorways and rail in each corridor
· The M3 connects the 5 fingers of the region
· Takes a lot of traffic 60% of the traffic is local traffic in the region and only about 20% is going off to 
· ADT is 80,000-100,000 per day / 4-lane divided facility
· M3 connecting 5 motorways + link to Malmo, Sweden
· More capacity - 2 x 3 lanes and extra lanes at road connections, bridges etc.
· Cost:  1.9 B DKR = 255 M Euro - not expensive compared to other European road costs  - 10% of the cost is for traffic management
· Has to be legislation for major projects via Parliament
· Traffic Management Challenge
· 125,000 vpd
· 30,000 neighbors in close proximity to the project
· Have had lots of open dialogue to work with the project
· Hired a journalist to handle the public relations part of the project for the landowners
· Had an initial public meeting to discuss land acquisition process
· Went through the entire parcel list
· Had a positive dialogue and explained the process
· Actually found some mistakes that the Road Directorate had made
· Had numerous public meetings at each major stage of the project through the design and development process - ongoing meetings
· Advanced preparation for the commission who actually handles the acquisition
· Happy with the process but not necessarily the widening itself
· Have kept them informed of the project progress - including delays and changes to the project 
· Extremely proactively
· 3 people full-time on the project handle the public relations with the neighbors
· Neighbors - traffic - general - municipalities
· 3000 companies with more than 10 employees
· Were nervous about impact on their employees
· Worked with them throughout the process
· 7 municipalities + 5 police districts
· Have been working with these entities throughout the project
· Local laws regarding noise impact the project
· Copenhagen county
· Was abolished as of 1 January 2006
· Removed a layer of government - across the entire country
· 80% roads going to municipalities
· 20% of roads going to Directorate
· 5 regions will be responsible for planning and regional health
· An effort to get the cost of government down - too many layers of government for such a small country
· Public transportation - bus & train
· Tele companies, sewer companies, etc. - lots of relocation
· The Finished Project
· Considerable noise reduction
· 18 km noise barriers
· Noise reducing pavement (3-4 dB)
· Contribution for noise reducing insulation for homes with levels above 60 dB
· Noise reducing pavement is part of the project
· 10% of project is for noise reduction component 
· Also a major effort to reduce land acquisition - very expensive but cheaper to build retaining walls than to acquire land with expensive homes - high ROW costs
· At interchanges, the noise barrier can be up to 8 m above pavement 
· Angled 10% toward the center of the roadway for an optical illusion
· Have to get the noise barrier very close to the roadway and very absorbent
· Every 60 - 90 seconds you will come to an interchange - each are different from the vegetation standpoint to make them recognizable for the user
· 24 entry and exit ramps on the 
· 40 bridges passing over or under the roadway
· High mast lighting and low jersey barriers in the center of the roadway
· Construction timeline is 4 years
· Can't work on all the bridges at one time
· Traffic management plan critical to the project schedule
· Construction does take place during the winter - but some earthwork they can't do
· Three-phase process
· Planning phase up until the political legislation
·  Discussion about the project had been on the table for about 10-15 years
· Timeline
· There was a political agreement (January 2001)
· Gave money for planning process mid-year 2001
· Had planning schemes ready by 2003
· Cost 70% more than the government thought it would and there was 
· Legislation passed to fund the project in mid-2003
· Land acquisition began in mid-2004
· Relocation took a year
· Construction began in 2005
· Detailed planning is after the legislation is passed
· The bid (tender) documents went out in August 2004
· 1 year for the design process once the legislation had been approved
· Project built in 4 sections with 4 different contractors
· Noise barrier was not the one that was bid out but the one that was cheaper and better
· Before the project, they invited all of the companies prior to the design phase of the project
· Had meetings discussing what we going to happen
· Also wanted to help their employees modify their travel plans -whether it was to change route or mode
· Noise during construction has been difficult to deal with
· Vibrations is the largest concern for neighbors
· Policy is that if there is any doubt about the cause of the damage to the home, they pay it - too expensive to stop the construction, especially of the cost to repair the damage is reasonable
 

Traffic Management during the Extension of Motorway M3 

· Charlotte Vithen - Director of Traffic Management for the M3 Project
 

· Focus more on the traffic management systems
· The largest investment so far by the Danish Road Directorate in traffic management systems!
· Background
· An important bypass around the central parts of Copenhagen
· AADT between 50,000 - 80,000
· Capacity fully utilized in the peak hour
· Traffic must get through while the road works are carried out
· Will not close any entrance or exit ramps during construction and will not close any bridge - if they have a bridge they need to replace, they put the traffic onto one half of the bridge while the other is reconstructed
· Began the project in the most congested area and working on the whole stretch now
· Only 2 narrow lanes in each direction - sections without emergency lane
· Before situation:  5 incidents a day - 1 accident a week
· On northern section, if there is an accident in the a.m. peak and it takes 1/2 hour to remove, congestion will remain for up to 4 hours
· 24 entry ramps on 17 km, some with heavy exchange of traffic
· 50 bridges to be replaced, rebuilt or widened
· Early model predictions have shown that up to 30% of the traffic on M3 will switch to alternative roads
· Try to keep as much traffic on the M3 as possible during construction
· Adding vehicles to other roads with mixed traffic characteristics is not popular and acceptable
· Used VISSIM modeling for the entire M3 and also for some alternative routes - the largest that has been done in Europe
· Early on in the northern section, they only narrowed the road on the places where they were working - but it gave them lots of accidents with the frequent variation in cross-section
· They will have 2 narrow roads in each direction and will be the same width no matter what construction is going on
· Has been a good strategy because they know that they will have the same conditions on the M3 no matter where they are
· 2 phases
· Widen the road to the size of the road - can't be done in the winter because of snow removal
· Move the traffic to the side and complete road in the middle - which can be done in the winter because snow removal is not an issue
· Success criteria
· Number of accidents must not increase in the construction period
· Road users should be of the opinion that the RD makes a good effort to maintain the traffic flow on an acceptable level
· Largest possible proportion of traffic shall be maintained on the M3 in the construction period
· Road users shall receive a good and effective traffic information regarding alternative routes
· 70%???
· Previous road works
· Injuries = 2 times the number before road works
· Material damages = 2 times the number before road works
· Decision making process
· Looked at options for road-user information and traffic control for the project
· Based on success criteria
· Involved police and emergency services entities before the project was begun
· Had a reorganization of traffic management center as a result of the project
· Identified strategy and then looked at tools that could help them meet that strategy
· Tools / means assessed
· Experts reviewed them to get input on what would be the most effective and useful and helped with prioritization
· Effectives and usefulness of strategies
· No real tools for looking at the cost/benefits analysis of traffic management
· Use qualitative analysis
· Partners and stakeholders need to know that they will get for their money
· Traffic management has not really been seen as a tool for handling safety and mobility - previously seen as "toys for boys"
· Cost/benefit analysis key to getting acceptance for traffic management systems
· Put much into the decision-making process
· Now have a positive attitude towards traffic management systems and hope to have more money for it in the future
· How do you measure that satisfaction?  Can measure it if you have more money.
· Strategy
· Avoid incidents/accidents
· Keep traffic moving
· Control/warn for queues
· Clear incidents as fast as possible
· Measures
· Overview of traffic status (provide the necessary data)
· Use ITS
· Upgrade traffic information centre into a traffic management center
· Tighten up the emergency handling procedures
· Replacement of TRIM on M3
· TRIM basically inductive loops
· TRIM on M3 will be destroyed
· Uneconomical to relocated loops during construction
· Data based on non-intrusive equipment - flexible and also usable for permanent installation
· Data collection
· Radar detectors every 500 m
· Provide basic data for TMS
· Collected for statistics reasons as well
· 22 mounted on masts and 76 on poles
· RTMS units
· Mounted below variable speed signs on gantries and measure on individual vehicles down the lane
· Others mounted on poles in medium and shoot across the lanes
· Experiences so far
· Not as good as those in the road
· Have not been able to calibrate them good enough so far - unit requires careful calibration and adjustment, especially when they shoot across the lanes 
· lane closure is what adds the cost to this 
· Detectors not the best in calculating volumes - this is not necessarily critical for traffic management, but since they want to use the data for statistics, they don’t help so much.
· From maintenance perspective, they are usually less expensive
· Signs are used on the poles to identify location for traffic management - they are temporary located in the median; a driver will be able to see the sign and report their location if they call the TMC for an emergency; low-cost investment that has been very useful; they are spaced every 100 m
· Location and Emergency Handling
· 37 PTZ cameras
· 10 web cameras
· Travel Time Measurement System
· Installed on the O3, which is the main alternative route to the M3
· Based on number plate recognition via infrared cameras
· Nine measure points in each direction
· Individual travel times are calculated and used for giving the average travel time and other information on the internet
· Local radio uses the information as well
· 80% motorists listen to the radio to get traffic information - people are very interested in getting traffic information on the radio during peak travel periods
· Use of ITS
· DMS and Variable Speed Signs
· Gantries with information and variable speed signs
· Variable speed signs the most important to help reduce rear-end collisions, which are the most frequent
· Also have lane assignment signals
· Speeds calculated and reduced automatically
· In principle, they have placed the gantries every 500-750 m 
· Reliable feedback loop of DMS/VSL back to the TMC
· Gantries have been placed where they fit to the other markings in the construction period
· Some will be moved twice before they are placed in their permanent location
· Road Directorate 
· Final location of gantries after construction - will be spaced between 500 and 750 m but hasn't been followed during construction because of limitations
· VMS will be permanently installed above the VSLs - can also be used for lane control
· Give the queue warning using the variable speed limits and then provide supplemental information with the DMS
· As a matter of policy, the lanes speed limits adjust together and always reflect the same signs
· Algorithms for Calculating Necessary Speeds
· Queue warning algorithms
· Speed harmonizing algorithms
· Information signs
· Experience from previous projects that people don't obey speed limits if they don't know why they should
· DMS provides that information that increases compliance
· They display travel time information 
· Standard speed is 80 km/h during construction
· Go down to 40 km/h when there is a queue
· Built-in lane control signals when there are queues
· If there is a speed sign, the lane is open.  If it is closed, they put the red X - if this trial is a good idea, they will change legislation to change it permanently
· No additional accidents with the installation of the VMS, VSL, speed reduction, etc.
· Enforcement has to be manual - not allowed to do automated enforcement
· Did focus groups to assess the type of information users want - and they would like information about delays but don't understand it, so they display travel times, which users understanding
· Lane control signals are put in manually by the TMC and the related information on the DMS - only queue information is put on in
· Signs
· Information on approaching motorways leading to the M3
· Information on secondary road network on the crossing roads with entrance ramps to M3
· Use combination of static sign with DMS panel giving travel times)
· Do not display alternate route information on the DMS - only tell them to exit if the accident is severe
· New Information Services
· New services on trafikken.dk
· Travel times on the M3
· More web cameras
· Personalization
· (short time prognosis)
· Automatic telephone service on 1888
· Uses speech recognition to enable hands-free use while mobile
· Working on making this a computer-generated messages rather than a live operator (2 operators during the peak period and 1 in off-peak)
· Still have emergency phones on the motorways and still get a lot of calls on them - decided to keep them for now
· New web-site for M3:  traffiken.dk/m3
· Upgrading of the Traffic Information Center
· Education of TIC Operators
· New staff employed with relevant experience related to traffic management
· 2 months education
· Basic-knowledge of traffic engineering
· Traffic management plans
· Regulation, road marking and signs
· Emergency handling plan and procedures
· Use of new IT-system
· Had exercises for 3 weeks with emergency personnel and operators - communications is a problem and the TIC was a new player in the game
· IT System
· Monitor and control all installations
· Register and disseminate information
· Location and Emergency Handling
· New plan for procedures, information procedures, etc. for the project
· Group still meets throughout the project to discuss the topic
· Police, fire brigade, ambulance services, emergency management staff, incident management team
· Dedicated Emergency Handling Plan for the M3
· New means/tools for the rescue services
· Surveillance-cameras and position signs
· Traffic regulation via VMS
· Flexible turn-out borders
· 2-turn-out strategies
· VMS to facilitate turn-outs
· Sign-trolleys on all turn-outs
· 2 dedicated sign-trolleys
· Better information on traffic conditions
· Access to IT-system via a restricted web interface
· Keep 7.6 m width available when EMS need access in the restricted lane-width sections and drivers know to move to the sides of the lanes and allow emergency passage down the middle
· Dedicated Procedures for Traffic Regulation and Information
· Typical behavior with lane control signals - will wait until the last minute (just prior to the red X) to move over rather than moving over when they first see a yellow arrow
· Making the System Permanent
· Benefit greatly from the traffic management functions - also after the construction period
· If traffic continues to increase as expected, capacity problems are likely to increase during rush hours in 2013-2015 on certain parts of M3
· Emergency lanes will be built to carry heavy traffic
· At a later time emergency lanes can be used as traffic lanes during rush hours
· Traffic management system must be extended
· Experiences after 1/2 Year
· # injuries and materials damages = 1 per week (same as before)
· # of incidents = 2 per week (decrease from 5 per week before)
· Average speed decreased 110 to 80
· 10% of traffic diverted to alternative routes in peak period (primarily to the O4) and 4% during off-peak hours
· Traffic is running more smoothly
· Both positive and negative reactions from drivers
· Evaluation is planned and will be carried out!
· If the politicians had not seen the system operating from day one, it would have been difficult to explain expenditures
· First 6 months was spent mostly refining the system to operate correctly and optimally
· Does not seem like some trips have disappeared because of the construction
· User Survey
· Questionnaire sent out to 2900 concerns located nearby M3
· 2 investigations:  the management and the employees
· Results related to traffic management and information
· 78% found speed limits very or relatively reasonable
· 86% always or frequently adhere to the speed limits - had not expectations prior to project
· 79% find the VMS with travel time information or queue warning satisfactory
· 50% have knowledge of existing traffic information services and from this 60% are very satisfied with the services
· 91% is very satisfied or pleased with the general information effort - most likely because of the upfront information sharing and information with the potential users of the facility
· One week before the project started, they had a large press conference with selected journalists who were interested in traffic information systems and really nursed them along
· They gave them very good information from the beginning in the media
· Have developed to good working relationship with the media and have taken advantage of that to share information - plusses or minuses
· In general, not very behaved drivers because most people will not adhere to speed limits
· Almost all of the construction is done during the day due to noise restrictions from the municipalities
· If they have to do large activities that will impact large amounts of traffic (e.g., bridge removal, gantry moving, etc.) then it is done at night or on the weekend, but infrequently
· Questionnaire Investigation
· Purpose to investigate the drivers interpretation of traffic management strategies related to trips
· Purpose of trip and use of M3
· Interpretation of sign with 40 km/h
· Opinion of variable speed limits
· Reaction towards variable speed limits
· Traffic flow and traffic safety opinions
· Interpretation of lane control (lane closed)
· Interpretation of sign with "queue"
· Interpretation of sign with "queue 800m" - some confusion on what this means
 

Traffic Information Center - Today and In The Future

· Charlotte von Scholten - Head of Traffic Information Centre
 

· Maintenance and Management of the National Road Network
· Road and Bridge Management Department
· Traffic Operations Management Department
· Road and Traffic Information Department - TIC the major part of that department
· Three regional offices:  North, East, and South
· Tasks of TIC
· Traffic information
· Incident management
· Traffic management
· Objective
· Traffic safety
· A proper traffic flow at all times
· Most important provider of traffic information - since the country is so small, this makes sense
· Traffic Information
· Main road network in Denmark (all routes)
· Corridors through Europe
Large-scale, regional delays in public transport
· Incident management
· Police and rescue teams - only taking care of smaller incidents
· Road block equipment
· Road assistance (blue lights)
· Road contractors
· Answering emergency telephones
· National Incident Management
· Active during natural disasters and in the event of terror
· Activates the transport sector
· Contribute in the areas of traffic control and information
· Activates DRD contractors
· Traffic Management
· Traffic monitoring
· Monitoring technical facilities
· Monitoring roads-sign readings
· Variable message signs
· Road Management in Denmark
· Police
· Enforcement
· Incident management - accidents - they do all of the coordination at the site
· On site traffic safety and traffic management
· Don't have resources to do major traffic safety and management as it should be done so the road authority is moving towards that task in the future
· The road authority
· Functional roads
· Safe and passable
· Incident management
· Public service (information)
· Moving towards Network Operation
· General view on the road network, 24 hours a day, all year long
· Cooperate with partners 
· Will provide a debate report to discuss the cooperation efforts
 

T.I. C. - IT-systems

Leif Rystrom, Project Manager IT

 

· Event - source - verification / registration - incident management, traffic management, etc.
· Events
· Queues, accidents, stopped and abandoned vehicles, dropped goods, animals on the roadway, defect road equipment, potholes in the road, road works
· Have about 50 events active on the major road networks at any one time
· Sources
· Police, emergency telephones, road users, traffic reporters, road assistance, county and municipality, ferries, contractors, Danish Meteorological Institute, cameras, automated systems, The Danish Road Directorate, Europe, the Region of Oresund, public transport
· Verification / Registration
· The staff - officer on duty, traffic personnel, editorial office, IT, development and human resource
· Systems - reporterman, presseman, digital emergency response handbook, vinterman, GlatTerm, Globus/TrafikMan
· Data - time, event, location
· General View
· Input
· manual (directorate regions, counties and municipality, emergency telephones, traffic reports, police and rescue, public transport, ERIC3000 and EU TICs) 
· automatic (detectors, cameras, RTS systems, ferries, bridges)
· Output
· Manual (1999, radio interviews, national radio alert, 2nd national television channel)
· Automated (internet, mail/fax [radio, newspapers], text TV, RDS-TMC, ERIC3000, VMS, 1888
· Personnel (2-way down) to T.I.C. System (2-way down) to T.I.C. Data
· Input into personnel
· 1888:  automatic telephone services
· Dynamic road and traffic messages
· Ongoing road works
· Real-time travel times and delays
· Primary target groups:  commuters and professional road users (salesmen, truck drivers, etc.)
· Price:  2.50 kr. Per minute (approx. 45 US cents)
· Meant for people using the motorways and also calling from mobile phones.
Only see main events - can get more information on the Internet
· Targeted to people who are already on the road - not accessing information from home
· Number of users
· Up to 400 calls to day
· Have more on days with accident
· Messages:  pre-recorded in a studio and collected
· Part of message is getting recorded 
· Travel times are updated every minute automatically
· Accidents recorded when it happens but working on getting this automated based on the information put in the traffic system
· Broadcast in Danish since too costly to translate into another language 
· Complex decision tree
· Travel times
· traffic announcement
· Road works
· Looking to install a 1-1-2 on-line feature rather than a live operator
· If you do not have enough police to do all of their duties, how do they prioritize their time?
· Prioritizing their time for other the things, such as enforcement
· The Directorate has to handle things
· The best plan would be to have the police focus on their tasks but then directorate
· Undergoing police reform so that can revise administrative workload to free up more time for being out on the street
· Another idea might be to have contractors to assist police in the 
· Do you see any form of automated control?
· Legislation does not allow automated enforcement of speeds
· Has to do with the personal integrity - society is very focused on personal integrity and privacy is an issue
· You can see on the internet where the police will be doing their control
· Puts restraints on the type of and manner in which the Directorate handles data
· All data they collect has to be anonymous - immediately have to encrypt license plate information so that no one can recognize them
 

· Tour of Traffic Information Center
 

· Short term Forecast Model - Travel Times on M3
· ???
 

· Part of the M3 project and the plan was to have short-term forecasts for the traffic an travel times on the motorway
· Important and there has been a lot of emphasis on this for the motorway
· Detectors for Speed Measures
· On-line Database
· Service level (website)
· Actual Travel Time (website/VMS)
· Forecasted Travel Time (website) [15-minute forecasting]
· Historical Database
· Best/worst travel time
· Comparisons for daily trips
· Typical versus today
· Divided into sections/links
· When started, looked at all of the data collected
· Difficult to make forecasts based on the variability in the travel times
· Idea is to keep the model as simple as possible so that it can be updated once very minute
· Not too complicated of a model
· Picture of travel times had different variability patterns across the days of the week
· Several peaks throughout the peak period
· Originally decided to have one model for each weekday
· Clean-up Data
· Segment and periods with incidents excluded from database - not intended to model incidents
· 1.3% of peak-hour period segment-minutes excluded
· Excluded holidays, Saturdays, Sundays, and segments without measurement
· Not unreasonable for practical use
· Incident data is manually entered into a database by the TIC operator
· Model Type
· 1:  15 min's forecast based on difference from average
· Measurements 0, 1, 2, and 10 minutes back
· Travel time formula
· Other models
· Model both morning and evening peaks
· On 6 road segments
· Northbound and southbound
· Model evaluation by
· Statistical variation on travel time
· % large errors in travel time forecast
· Standard Deviation (minutes)
· Average + now + 1 + 2 + 10 min back
· Segments with error > 5 minutes (November)
· Model improves predictions and forecasting
· Sometimes the model cannot model fast enough to keep up with the drastic changes in performance on the facility
· If the data is similar to typical behavior, the model predicts well
· If you have a condition that is a little bit bad, but traffic will slow down a little bit and you have the same pattern - functioning well
· Implementation
· Trial period
· Recalibration of coefficient as travel pattern changes
· Automatic stop of forecasts
· If deviate more than 10 minutes from the average
· Message on the website
· Further Development
· M10 motorway
· Entire TRIM network in Copenhagen
· Point-to-point travel times
· Adaptive system (average change over time) - update automatically
· Lessons learned
· Simple time series models applicable
· Different models for each day of the week
· Traffic pattern different for each segment of  the motorway
· Discussion
· Right now, you cannot do forecasting for more than one segment at time.  For now they keep it simple
· Not available to the public yet
· Will have the same user interface as the current travel time map
· The ultimate goal is to provide the audio based 1888 system and the voice recognition program
· Difficult with incident and accidents to predict traffic systems
· Only tell the travel times for the next 2 exits
 

Identification of Freeway Bottlenecks by Use of Archived Traffic Data

· Steen Lauritzen
 

· Introduction
· Copenhagen about 1.7 million
· Increased freeway congestion level in recent 10-15 years
· Need for on-line traffic information
· TRIM-system established in 1997
· Archived data in 1998
· Analysis system established in 2000
· Car ownership in Europe (300 out of every 1000) - figure is growing in Denmark
· TRIM-system (real-time traffic information)
· Data processing
· Travel time and
· Growth::  about 3 - 5% each year
· Employment in Copenhagen - employment in central Copenhagen compared to everywhere else - but it's 
· deceasing
· Expect an increase in growth in the next 5 years in the central Copenhagen - 25% bicycle trips in this section of the city
· TRIM-system overview
· 580 double inductive loops
· Additional equipment
· Data collected every minute
· Time/speed/length/occupancy/gap
· Speed for each segment updated every minute
· Presentation on the internet
· Process 1gb archived data each month
· Replay function (TRIM-player) - www.vd.dk/trim/afspiller
· Can see a replay of the traffic state at a particular date/time
· Unique and not sure if it is anywhere else in the world
· Can select current hour / morning peak / afternoon peak
· Can speed up the traffic
· Gives good impression of where the queues are
· Can check errors such as missing data
· www.vd.dk/trim
· Have data on the replay back to 1998 - compressed data doesn't take up much room
· Currently only work with historical data but are working on a system to provide average information
· ASTRID - offline analysis system
· Delay monitoring system
· Based on historical data
· Access database
· For each segment and 5-min interval
· Segment id
· Local time
· 5-minute volume
· Time mean speed
· Space mean speed
· Allows them to make a lot of calculations
· Conversion to segment speeds
· Calculate travel time and delay based on the length of the segment and space mean speed
· Speeds and volumes are allocated to segments without data and information
· Freeway LOS, 2003
· Congestion = <40 km/h (25 MPH)
· Daily variation of total delay (2004)
· Weekly variation of total delay (hours) distributed by day of the week - Mondays worst / Fridays - best
· Used to have the same pattern for the am and pm peaks and now there is more congestion on Friday afternoon
· Relationship between traffic volume and delay through a year - correlation
· Delay per vehicle day by day (2004)
· Development on 2 freeways - average speeds toward Copenhagen - significant decreases in travel times seen
· Queues during a.m. peak
· Ranking of bottlenecks is a useful task/activity for the ASTRID system
· Number of minutes with a speed below 40 km/h per weekday is the measure for bottlenecks and congestion
· Bottleneck identification M3 NB
· Brain scan graphs illustrate 
· Have never made any investigation of the percentage of congestion that is a result of non-recurring congestion and recurring congestion
 

· Every year they make a statistical overview of where there are bottlenecks and congestion; politicians make the final decision of where projects are 
· Includes the status of today's traffic
· Some forecasting is in the document "Status???
 

Use of Transport Models in the Planning Process

 

 

· Conducted a lot of modeling to see what would happen with the improvements
· The base year for the model is 2000 and is multimodal and incorporates a public transport and bicyclists in the model (calculate the trips and find out where they want to go and how they want to go there by which mode and which route for the trips that will be made by car)
· Data used to make a picture of the expected future and what will happen in 10 years if nothing is done and what will happen if the roads are changed
· The congestion clearly appears in the model - major congestion on the M3
· More of the auto drivers will choose to use the M3 and it will become congestion
· Also use model to see what would happen with the traffic management
· During construction:  less traffic on the motorway and more on the other facilities
· Model predicted 25,000 diversion during construction but reality is about 10%
· Made another model with the companion travel
· VISSI was the big model and the smaller
· Used it to calculate lane assignment signals and the impact of those on a parallel roadway
· Used the data from the model to put into VISSIM
· Calculated the expected volumes
· Can model vehicle breakdowns
· Was used for public meetings, especially with the county, to illustrate the congestion 
· The county used simulation to get money for the project
· Response times are build into the contracts with the EMS services
· This model for Copenhagen area 
· They have a model for the entire country, but it's not so good
· Have some ideas for a better one
· Very expensive and probably not in the next few years
· Based on the completion of the M3 - have you looked at truck restrictions?
· No modeling has been done with respect to truck restrictions
· Already restrict trucks to the right hand lane during construction
· 20-30 percent of the network has no passing for trucks in the entire country
· M3 has about 6% trucks
· M10 has about 10% trucks
· You have the same number of ramps and an additional lane
· What did VISSIM say about the weaving conditions on the new roadway?
· Some of the ramps will also have added lanes 
· There will be some extra lanes in the weaving sections
· Do you use VISSIM for identifying other areas that may need improvements in the future?
· Use it more to show what will happen if we widen specific facilities - impacts on adjacent facilities
· How does it reflect land use?
· Growth based on population, increasing car ownership, and employment
· Expected congestion on the M3 by 2015
· What are expected treatments or strategies by then?
· Paved shoulders to handle additional traffic
· Made the traffic management system so that it can be extended and use lane control for the driving on the shoulder
· Have taken the first step towards that measure - and probably most popular
· Do you anticipate that you will see tolling?  If there is anything related to road pricing, it will be in Copenhagen - will have to have a national law passed if it is to be implemented
· M3 just outside the municipality
· No national regulations on variable speeds
· About 6 months ago they developed a group to begin developing guidelines and standards for variable message signs, etc.
· You have a plan for congestion and you are using it as a basis of how to operation the system
· Do you have any plans for how you may add roadways to the system, etc?
 

