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Presentation Notes
The  Office of Highway Policy Information collects, analyzes and distributes highway related information and statistics from federal, state and local sources and champions improved data quality practices in data programs. Selected documents and periodicals are available for your review, providing you with useful information to further your research and planning activities. 


—— OBJECTIVE

o Summarize the Traffic Monitoring Program
o Traffic Monitoring System Deployment
o |dentify Traffic Monitoring Sensor Technology
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National Leadership

The FHWA is in a unigue position to frame the discussion and
define the debate on major issues that impact the
transportation community nationwide.

FHWA can be an agent of change...leading the way in
developing and implementing sound national transportation

policy...

This approach includes collecting meaningful data,
undertaking sound analysis, developing strategic approaches
with our transportation partners...
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The Office of Highway Policy Information establishes data Collection Policy and guidelines, facilitates the application of technology, and collects and analyze highway-related information from through the United States. 
These include information about highway financing, motor fuel use, driver’s licensing, vehicle 
registration, traffic, and travel.
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Reviews and Approvals
Develop Regulations

Develop Standards

. Technical Assistance

. Distribute Line of Credit
. Reimburse States
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Review and approve State Proposals
Develop regulations and guidance
Promulgate standards
Provide technical assistance
Distribute line of credit
Reimburse States their eligible expenses

The FHWA is in a unique position to frame the discussion and define the debate on major issues that impact the transportation community nationwide.  FHWA can be an agent of change…leading the way in developing and implementing sound national transportation policy…This approach includes collecting meaningful data, undertaking sound analysis, developing strategic approaches with our transportation partners…
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Traffic Monitoring Guide (TMG)
http://www.fhwa.dot.gov/ohim/tmguide/index.htm
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Distribute line of credit
Reimburse States their eligible expenses


Demo 76 “Automatic Traffic/Truck Weight Monitoring Equipment – 1989
Was designed to provide highway administrators, pavement designers, weight enforcement personnel and transportation planners with a better understanding of the various WIM and AVC technologies.   The 2-1/2 day workshop  discussed
1.) the various technologies apprftroaches to WIM and AVC
2.) The accuracies that can be expected from the data collected data
3.) Equipment reliability
4.) Equipment cost
5.) Installation procedures and cost
6.) The appropriate applications of WIM and AVC to address highway program issues.

TWS:  In order to properly deal with truck related issues, the Office of Highway Policy Information’s, Travel Monitoring and Surveys Division, established the TWS in the 1970’s.  The TWS provide general guidance as to the number and appropriate locations for data collections sites; this marked the beginning of a centralized data processing and truck weight dissemination activity by the FHWA. This monitoring activity is intended to give States a better understanding of how pavement condition is changing. The TWS study consists of WIM data submitted to FHWA by State Highway Agencies that is basic to answering system, economic, and other studies on truck usage.  Some characteristics include axle loadings applied by various truck types and axle arrangements, proportion of the active truck universe that have various axle arrangements and weights, and numbers of trucks in operation that exceed legal weight limits. 
Money – 100% through CY 1990; 1985 allowed construction funds for WIM
Money – 100% through CY 2002; 2008 allowed Upgrade all Volume (ATR) stations to Classification (CVC) Stations
Research – Bypassing; basic WIM technologies; head to heads
Wisconsin By-Pass (scale avoidance) project
 (Goal)
 Measure Avoidance 
Determine the impact of avoidance
Affirm the State Enforcement plan.


FHWA’s Role� Generally…
Facilitate	-	Demo 76,   Integrate	-	TWS,    Motivate  - $$$$$,   Innovate -	research









Archived Data Users Service
http://www.fhwa.dot.gov/ohim/travel/adus.htm
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Long-Term Pavement Performance

http://www.fhwa.dot.gov/pavement/Itpp/index.cfm
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2006 Status of the Nation's
Highways, Bridges, and Transit,

Conditions &

Performance

Highway Performance Monitoring System

http://lwww.fhwa.dot.gov/policy/2008cpr/index.htm



Presenter
Presentation Notes
On the web at

http://www.fhwa.dot.gov/ohim/tmguide/index.htm Review and approve State Proposals
Develop regulations and guidance
Promulgate standards
Provide technical assistance
Distribute line of credit
Reimburse States their eligible expenses


Demo 76 “Automatic Traffic/Truck Weight Monitoring Equipment – 1989
Was designed to provide highway administrators, pavement designers, weight enforcement personnel and transportation planners with a better understanding of the various WIM and AVC technologies.   The 2-1/2 day workshop  discussed
1.) the various technologies apprftroaches to WIM and AVC
2.) The accuracies that can be expected from the data collected data
3.) Equipment reliability
4.) Equipment cost
5.) Installation procedures and cost
6.) The appropriate applications of WIM and AVC to address highway program issues.

TWS:  In order to properly deal with truck related issues, the Office of Highway Policy Information’s, Travel Monitoring and Surveys Division, established the TWS in the 1970’s.  The TWS provide general guidance as to the number and appropriate locations for data collections sites; this marked the beginning of a centralized data processing and truck weight dissemination activity by the FHWA. This monitoring activity is intended to give States a better understanding of how pavement condition is changing. The TWS study consists of WIM data submitted to FHWA by State Highway Agencies that is basic to answering system, economic, and other studies on truck usage.  Some characteristics include axle loadings applied by various truck types and axle arrangements, proportion of the active truck universe that have various axle arrangements and weights, and numbers of trucks in operation that exceed legal weight limits. 
Money – 100% through CY 1990; 1985 allowed construction funds for WIM
Money – 100% through CY 2002; 2008 allowed Upgrade all Volume (ATR) stations to Classification (CVC) Stations
Research – Bypassing; basic WIM technologies; head to heads
Wisconsin By-Pass (scale avoidance) project
 (Goal)
 Measure Avoidance 
Determine the impact of avoidance
Affirm the State Enforcement plan.


FHWA’s Role� Generally…
Facilitate	-	Demo 76,   Integrate	-	TWS,    Motivate  - $$$$$,   Innovate -	research









FHWA VEHICLE CLASSIFICATIONS

| 1N 17 11
- 4 | ] E
H 0l o o I o i

5 Two Axle, 6 Tire Single Units | 6 Three Axle Single Units 7 Four or More Axle Single Units | 8 Four or Less Axle Single Trailers
9 Five Axle Single Trailers 10 Six or More Axle Single Trailers Five or Less Axle Multi-Trailers
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13 Seven or More Axle Multi- Trailers
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The mission of the office is to establish national travel monitoring policy and guidelines, implement data collection, analysis and reporting procedures and standards, facilitates the application of technology, and collects and analyze highway related data from throughout the United States.  Thesis data includes information about highway financing, motor fuel use, driver’s licensing, vehicle registration, traffic, and travel data.  The goal is to enable effective transportation policies and programs by informing both the public and elected offices on travel behavior, travel trend and travel demand.



Traffic Data Program

Federal Requirements: State Planning & Design
I

\ 4 \ 4 \ 4 \ 4
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State DOT State DOT State DOT
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‘ Design Policy Local partners

Customers > Project Freight Developers/

Development Safety Realtors
Safety Design, etc.
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Automatic Traffic Recorders Sites

°

Automatic Traffic Recorder stations
Current FHWA database of spatially located stations
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4500 TRAFFIC VOLUME SITES IN THE US.
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= None-Intrusive Sensors

o Active Infrared

o Passive Infrared
 Microwave / RADAR
o Ultrasonic
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~=_  None-Intrusive Sensors

e Passive Acoustic
e Video
 Magnetometer
e Bluetooth
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Intrusive Sensors

* Inductive Loops
 Magnetometer

e RoacC
e | o0ac

e Bend

Tube
Cell — Hydraulic / Strain gauge
Ing Plates — Strain gauge
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e Intrusive Sensor

* Piezo electric cables / film / quartz
* Fiber Optics

o Capacitance mats / pads

 Strain gauges on bridge beams
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Acoustic Detector
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Bluetooth Traffic Monitoring

Bluetooth
Signal *

Bluetooth Sensors —=_  —» @W

Travel Time = 2:32 Minutes
Speed =51.7 MPH

/

* Bluetooth signals come from cell phones, PDAs, laptops, GPS, car radios...
** Provisional patent received

Time = 8:05:58 AM




Road Tube
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http://www.nmsu.edu/~traffic
The mission of the Vehicle Detector Clearinghouse (VDC) is to provide information to transportation agencies on the capabilities of commercially available vehicle detectors by gathering, organizing, and sharing information concerning tests and test procedures in a timely, efficient, and cost-effective manner. The clearinghouse will be a catalyst for developing standard test protocols so that no matter who performs the tests, the results will be widely acceptable. The VDC began operations in 1997 under the State of New Mexico, New Mexico Highway and Transportation Department. The VDC is led by personnel at Southwest Technology Development Institute at New Mexico State University in cooperation with outside consultants with expertise in vehicle detection technology and implementation 

http://www.ops.fhwa.dot.gov/freight/size_weight.htm
The Office of Freight Management and Operations' promotes the deployment of technology and the adoption of best practices to facilitate the smooth flow of goods on the Nation's transportation system and across our borders. The Intermodal Freight Technology program conducts operational tests of Intelligent Transportation Systems (ITS) technologies, supports the development of tools to evaluate infrastructure and operational needs at border crossings, and works with our partners to develop standards for exchanging electronic freight data.

http://www.fhwa.dot.gov/policy/index.htm
The Office of Highway Policy Information (OHPI) welcomes you to this repository of highway information and statistics. The Office collects, analyzes and distributes highway related data from federal, state and local sources. Selected documents and periodicals are available here for your review. We hope they provide you with useful information to further your research and planning activities. 

http://apps.fhwa.dot.gov/vtris/
In order for the results of the truck weight surveys to be of value, summaries of the data must be made available in an appropriate form. The W-Tables were designed to provide a standard format for presenting the outcome of the vehicle weighing and classification efforts at truck weigh sites. The data that appears in the tables comes from the summary files that are generated by the Vehicle Travel Information System (VTRIS) which ultimately comes from the raw data. What follows is a brief description of each of the W‑tables.
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The Office of Highway Policy Information (OHPI) welcomes you to this repository of highway information and statistics. The Office collects, analyzes and distributes highway related data from federal, state and local sources. Selected documents and periodicals are available here for your review. We hope they provide you with useful information to further your research and planning activities. 

http://apps.fhwa.dot.gov/vtris/
In order for the results of the truck weight surveys to be of value, summaries of the data must be made available in an appropriate form. The W-Tables were designed to provide a standard format for presenting the outcome of the vehicle weighing and classification efforts at truck weigh sites. The data that appears in the tables comes from the summary files that are generated by the Vehicle Travel Information System (VTRIS) which ultimately comes from the raw data. What follows is a brief description of each of the W‑tables.
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Load Cell 
Load cell WIM systems are available in two types, hydraulic and strain gauge. When pressure is exerted on load cells, the hydraulic pressure is measured and correlated to vehicle weight.  Although configured differently, strain gauge load cells operate similarly to bending plate strain gauge systems in that the system records the strain (exerted by the rolling tires) measured the by strain gauge and calculates the dynamic load.  Some load cell WIM systems utilize a single load cell with two scales to detect an axle and weigh both the right and left side of the axle simultaneously.   As a vehicle passes over the load cell, the system records the weights measured by each scale and adds them together to obtain the axle weight.  The load cell is placed in the travel lane perpendicular to the direction of traffic.  Load cell scales are regularly used in WIM presorting systems on the mainline at weigh stations, for data collection systems, and for industrial and military weighing. Load cell scales require permanent installations with some minor excavation into the road structure or may be used in portable applications.
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Bending plate WIM systems utilize metal plates with sensors mounted to the underside.  As a vehicle passes over the metal plate (typically strain gauges), the system records the strain (exerted by the rolling tires) measured by the strain gauge and calculates the dynamic load. Bending plate WIM systems are used regularly in presorting systems on weigh station ramps, for data collection, and for industrial and military weighing. Bending plate scales can be portable or installed permanently with some minor excavation into the road structure and consist of either one or two scales.  If one scale is used, it is placed in the travel lane perpendicular to the direction of travel.  If two scales are used in a lane, one scale is placed in path of each wheel so that the left and right wheels can be weighed individually.  


uartz Sensor

Connecticut 3222:
Kistler Quarts Sensors
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Lineas® quartz crystal sensor
How does the Lineas® sensor work?
A wheel rolling over the Lineas applies vertical forces to the quartz crystals in the sensor, with virtually no deformation.
The piezoelectric quartz discs yield an electrical charge proportional to the forces applied. The piezoelectric sensitivity
is virtually independent of temperature, time and speed. The electric charge signals are converted by a charge amplifier
into exactly proportional voltages that can be further processed as required. As the temperature dependence is negligible with less than 1 % for a temperature range of 50 °C,


FHrgliand 1990
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Piezoelectric 
Piezoelectric WIM systems utilize sensors containing piezoelectric materials to detect a change in voltage caused by pressure exerted on the sensor by an axle.  As a vehicle passes over the piezo sensor, the system records the electrical charge created by the sensor and calculates the dynamic load.  The static load is estimated using the measured dynamic load and calibration parameters. Piezoelectric WIM systems consist of one or more small sensors, which are placed perpendicular to the direction of travel in the traffic lane.  Sensors can be installed permanently in a roadway saw cut or temporarily on the road surface with road tape or epoxy.  Piezoelectric WIM systems provide readings for vehicle classification for statistical studies, speed measurement for enforcement, red light violator camera systems, and vehicle weight studies and pre-screening.   


Capacitance Mat
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Capacitive Mats
A capacitive-based WIM system basically consists of two or more metal plates.  When force is applied, the bending action of the plates results in a change in the capacitance that is measured by sensors mounted on the underside of the plate. Capacitive mat system layouts typically consist of two inductive loops and one capacitive weight sensor per lane to cover a maximum of four traffic lanes.  In a portable setup, the inductive stick-on loops and the capacitive weight sensor are placed on top of the road pavement and are meant to be used temporarily, sometimes up to 30 days.  In a permanent setup the sensors are placed in stainless steel pans, flush-mounted with the pavement.  The mat is installed perpendicular to the direction of the vehicle in the traffic lane. Applications may include:  cost effective road pavement design, planning, and maintenance; research; predicting levels of pollution in tunnels based on actual vehicle weights; axle load monitoring and screening. 
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The bridge Weigh-In-Motion (BWIM) monitoring System , as its name implies, utilizes an instrumented bridge structure in order to obtain weigh, dimension, and speed measurements of vehicles passing over the structure in an unobtrusive manner.  This is accomplished through the use of strain transducer (strain gauge) response to determine individual axle and gross vehicle weights, and the use of tape switches implies to determine speed axle spacing, and number of axles, wheelbase and classification of vehicle.


Fiber Optics
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What happens with a load applied?�INPUT        WHEEL or OTHER WEIGHT OUTPUT
LIGHT
DECREASES
LIGHT          LIGHT LEAKS OUT
 
An optical fiber consists of a glass or plastic core, a cladding layer that is also either glass or plastic, and an acrylic buffer layer.  Plastic, Kevlar or metallic cables in turn protect these layers.  Optical fibers are typically 250 or 500 um thick, and without the protective cables are very fragile.  They have been used extensively in communication because of their immunity to electrical surge.
All optical fivers have light rays focused into the core and cladding using either lasers or light emitting diodes (LED’s).  To make the fiver into a sensor some outside perturbation must cause change in light intensity.  For example, a force that bends the fiver will cause  light to refract our of the core, ort a color change around the cladding will cause light to refract differently within the fiber.  The fiber then becomes a sensor when a reliable calibration curve is developed, correlating change in light intensity with changes in the perturbation.


NIT Phase I
Detection Accuracy

Freeway Intersection
Volume Volume

Eltec - Passive IR N/A <30%
ASIM - IR 224 - Passive IR 1% 5%
Autosense - Active IR 0.5% - 2.4% N/A
Safetran - Magnetic 5% N/A
PEEK - PODD - Microwave 1% - 3% N/A
Whelen TDN-30 - Microwave 3% - 8% N/A
EIS - RTMS - Radar 1% - 2% N/A
IRD - Smartsonic - Passive Acoustic 4% - 20% N/A
MS Sedco - TC-30 - Ultrasonic 1% - 1.5% N/A
Novax - Lane King - Video N/A 5% - 20%
PEEK - VideoTrak - Video 2% - 5% N/A
Autoscope - Video 2% - 5% N/A
Eliop Trafico - EVA - Video 2% - 5% N/A
Rockwell - Trafficam - Video 5% - 20% N/A

*Installed in optimal locations
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1200 New Jersey Avenue, SE
Washington, DC 20590
Office: (202) 366-5053
Fax: (202) 366-3297
Email: djones@dot.gov
Web: http://www.fhwa.dot.gov/policy/hppi
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—— Useful Links

o http://www.nmsu.edu/~traffic
o http://www.ops.fhwa.dot.gov/freight/size weight.htm
o http://www.fhwa.dot.gov/policy/index.htm

 http://apps.fhwa.dot.gov/vtris/
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The mission of the Vehicle Detector Clearinghouse (VDC) is to provide information to transportation agencies on the capabilities of commercially available vehicle detectors by gathering, organizing, and sharing information concerning tests and test procedures in a timely, efficient, and cost-effective manner. The clearinghouse will be a catalyst for developing standard test protocols so that no matter who performs the tests, the results will be widely acceptable. The VDC began operations in 1997 under the State of New Mexico, New Mexico Highway and Transportation Department. The VDC is led by personnel at Southwest Technology Development Institute at New Mexico State University in cooperation with outside consultants with expertise in vehicle detection technology and implementation 
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The Office of Freight Management and Operations' promotes the deployment of technology and the adoption of best practices to facilitate the smooth flow of goods on the Nation's transportation system and across our borders. The Intermodal Freight Technology program conducts operational tests of Intelligent Transportation Systems (ITS) technologies, supports the development of tools to evaluate infrastructure and operational needs at border crossings, and works with our partners to develop standards for exchanging electronic freight data.
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In order for the results of the truck weight surveys to be of value, summaries of the data must be made available in an appropriate form. The W-Tables were designed to provide a standard format for presenting the outcome of the vehicle weighing and classification efforts at truck weigh sites. The data that appears in the tables comes from the summary files that are generated by the Vehicle Travel Information System (VTRIS) which ultimately comes from the raw data. What follows is a brief description of each of the W‑tables.
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Office of Highway Policy Information
Travel Monitoring & Surveys Division
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