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DATA ALMANAC



" A
Data Almanac

m 22 reporting WIM sites
All upstream of weigh stations
All are CVISN sites

April 2005 - March 2008
m 30,026,606 trucks

Intermittent data outages and problems
Data quality and accuracy?
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o
Data Almanac

m These WIM sites provide
Axle weights
Gross vehicle weight
Axle spacing
Vehicle class
Bumper-to-bumper length
Speed
Unique transponder numbers



RFID Tags - Transponders
m Three types of tags

Heavy Vehicle
Electronic License

Plate (HELP)'s
PrePass program

North American Pre- ,&C’
clearance and Safety O prepass
NORPASS

System (NORPASS) B stace

operated/deve
Oregon Green Light compatible
Prog ram NORPASS

J. Lane, Briefing to American Association of State Highway and Transportation
Officials (AASHTO), 22 February 2008
freight.transportation.org/doc/hwy/dc08/scoht_cvisn.ppt
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"
Axle Weight Sensors

m Single load cells

m Sensors weigh vehicles
traveling at normal
highway speeds

m \Weight measurement
affected by many factors

1 Site characteristics
1 Environmental factors
1 Truck dynamics




" J
Primary Users

m ODOT Motor Carrier

Weight enforcement
= Workload and screening

Weight-mile tax enforcement
m Others want to use but

Not sure of quality / accuracy
Not equipped to deal with large data sets



PORTAL
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POR

TAL -- Region’s ADUS

PORTAL: Portland Oregon Regional
Transportation Archive Listing

Info

[Welcome

User Info

People

Project Summary
Our Servers

Portland

Welcome to the Portland Transportation Archive Listing (PORTAL).
The purpose of this project is to implement the LS. Mational ITS

Products Architecture's Archived Data User Service for the Portland metropolitan ' i
Comments region. This system is being developed at Portland State University by Hillsboro &
Portal Facts students and faculty in the Intelligent Transportation Systems
Logout Labaratory under the direction of Dr. Robert Bertini. We are working in
g close cooperation with the Oregon Department of Transportation,
Archive Metro, the City of Portland, TriMet and other regional partners. This
- - work is supported by the National Science Foundation *
Timeseries
Grouped Data YWe welcome your participation in our project. The current PORTAL Legend
Data Fidelity system archives the Portland metropolitan region's freeway [0op mm 0-25 MPH
Raw Data detector data at its most detailed level and also archives area weather e
Monthly Data data. WWe plan to expand the capabilities of our system and to include No Data
Weather multimodal data sources from both Oregon and Washington. We
. provide access to the system by password. To request access to the
Oblique Flots system click on the Request Account link to the Ieft.
Travel Time
Wi Data Wilsonville
Performance
ng‘r::;:i:,dn Updated: 3/11/2007 1:43 PM
Google Maps Portland State University - Maseeh CECS - ITS Lab - Oregon DOT
SVG Maps Federal Highwsay Administration - National Science Foundation -

Bivariate Plots
Google Traffic
Yehicle Classification
Incident Reports

This materal iz based upon work suppoched by Hhe NBHona! Sclemte Fomiation orer Grand b, 0236567, dry opisions, Sedimps, and' comclesions oF moomsmemiations expessed it this mabedal are those of

the author(s) amd oo mod recessanly meflect the views of He Nbbona! Sefence Foomiabion.
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" S
What's in the PORTAL Database?

Loop Detector Data Incident Data Bus Data Weather Data
20 s count, lane occupancy, 140,000 since 1999 1 year stop level data Every day since 2004
speed from 500 detectors ; 140,000,000 rows

(1.2 mi spacing)

Days
Since July 2004
About 300 GB -

4.2 Million WIM Data Crash Data

Detector Intervals 19 VMS since 1999 22 stations since 2005 Al state-reported crashes
‘5’ OTREC 30,026,606 trucks since 1999 - ~580,000
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What's Behind the Scenes?

PORTAL:Portland Oregon Regional
Transportation Archive Listing

Info Highway. Station: All Highways
Welcome Of © +5 NORTH mille 30651 - Detta Park NB %0
Comments From Date: To Date:
User Info August )| 01 | 2005 ¥ September [ 30 ¥ 2005 ¥
People Group Results by For Groups Show.
Project Summary ueveltime hourofdey ¥ mean +-standard devistion ¥
Our Server Inciude Days Inciude Hours
Links weekdays ¥ 00 || 00 ¥|to[24 ¥ | 00 ¥
RO (Cew piot ] (viewtable ] (generate csv ] [weather popup |
Database Server e
Timeseries wped data traveltine == station Delta Pork NG highuay
Grouped Data | e,
PostgreSQL Relational Datab
stgre elational Database Raw Date
Weather 0,08
Managernent Systern (RDBMS)
Travel Time 3
WIM Data X
- ; Performance T s
> - £ Dashboard b
Congestion ’g 0.02
| Maps K
| .01
I BMW
Upload CSV ¢
| Oblique _
| Admin 0.0
Add User g 8 8 8 8 8 8 8 8 8 8 8 8

PORTAL:Portland Oregon Regional
Transportation Archive Listing

Info Date

Welcome [May xl|2005 |

Comments view report

User Info —,

People

Project Summary Mot ve_Last Mooth

v Soris AR [y ] Ciungs | PORTLAND CONGESTION REPORT

Links % Cong. Travel | 10.1% 113% | 12% May 2005

Logout TveTme | 13 | 158 | o0e

Archive Buferindex | 129 | 214 Tozs CONTRIBUTING FACTORS

Timeseries {v} Precip.| Rain >/ Rain > Frozen

Grouped Data o2 | va Norm| 05" | 10" | Precip
R RERCENT. TRAVEL BUFFER

DataFidesty CONGESTED | pyye npEX INDEX |

Raw Data TRAVEL Usable J* =2 ¢

Weather CITY. m 5 X Ouwys | . " (MMBER OF DAY

Oblique Plots Portiand 0% 150 ] Jies 181 14 21 | 1 2 | o ] o]o |

Travel Time LEGEND | wrms. ol 1™ "t menn (1 %ara [ %0 10

WIM Data - ——c

Performance

Dashboard

Storage ——

2 Terabyte Redundant Array
‘5 OTREC  ©°f Independent Disks (RAID) Web Interface
=L
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QUALITY CONTROL
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WIM Archive Quality Control

m Upload all per-vehicle records to database
Only records with invalid data excluded
Include “error” records

m \Want records with inaccurate data

m Plan to incorporate

Filters to exclude inaccurate data
Ability to adjust data

L
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" A
Uses of the WIM Archive

m Sensor Health and Calibration
m Bridge and Pavement Design
m System Performance and Planning Data

16



SENSOR HEALTH AND
CALIBRATION



" A
Sensor Health and Calibration

m Current ODOT Practice:
Calibrate every 6 months

or when scale operators notice “error”
Use ~10 trucks (~consecutive)

Not really monitoring WIM data, kept for
weight-mile tax purposes

m Why not use the data to monitor sensor
health and calibration?

18
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Class 9 Steer Axle Welight
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Class 9 Steer Axle Weight (March)
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Class 9 Gross Vehicle Weight
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Class 9 Axle 2-3 Spacing
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" A
Issues

m How to automate “visual’ assessment?
m WIM GVW calibration

With other WIM sites via matched tags
With static scale via sampling

m WIM axle weight/spacing calibration
With other WIM sites via matched tags
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BRIDGE AND PAVEMENT
DESIGN



Oregon-specific Uses

m Bridge Design

First state-specific live-load rating factors

(LFRS)
Side-by-side
Need ~2 wee

oading criteria
ks of CLEAN accurate data

Promised upc

ate every 2 to 5 years

m Pavement Design

Facility specif

Ic factors for MEPDG

25



SYSTEM PERFORMANCE AND
PLANNING DATA
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System Performance and Planning

m Transponder data allows unigue matches

m Travel times on long-distance corridors
m ~1 million upstream-downstream pairs in 2007

m Routing

m Planning metrics

Ton-miles on each corridor by various
temporal considerations

Seasonal variability in loading, routes, and
volumes

!
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Freight performance metrics

Coal 1: Improve Travel Safety in Orezon * Coal 2: Move People and Geoods Efficiently

=  Traffic Fatalioes (#1) w __special Trapcrf Prdes (2 ]|':':|

=  Traffic Injuries (#2 = Trawvel Dielay (=113

= Safe Dovers (£3) = Passenger Pzil Ridership (£12)

»  Impamed Driving-Felated Traffic Fatalines (#4) = Altematves to Ooe-Person Commmting (#13)

+ L= = e

Large Tmack Ar-Fault Crashes (F6)

Traffic Volome (#14)
=  Pavement Condidoon (F135)

= Bail Crossing Incidsnts (=) »  Brdgs Condition (218

» Derailment Incidents (F8)

=  Trawvelers Fesl Zafe (39)

Coal 3: Provide a Transportation System that Supporis zoal 4; Provide Excellent Cuostomer Services

Livability and Economic Frosperiry »  Customer Service Satisfaction (£23)

=  Fish Passage at State Culverts (517) = DMV Customer Services (#26) - DMV Field Office Wait Time (#26z),
= Imfercity Passanger Service (F18) DA Phone Wait Time (#2600, and DMV Title Wait Tome (Z286c)

= Bike Lanes and Sidewalks (#19) =  Ecoponuc Fecovery Team Customer Safisfacton (Z27)

= Jobs from Constmcion Spending (#20)

=  Timeliness of Projects Going to Constmacton Phasza (F21)
=  Consmocton Project Completon Timeliness (#22

s Consmuction Projects On Budzet (F23)

=  Certified Businesses (DMWESE) (#24)
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Freight performance metrics

Average Travel Speeds for Trucks
Interstate 70
56
__ 555 =
® 3 95 N E
8L ] ] v | | |3All Ten I-70 States
w5 o - SN . |
— o [ ) issouri
S o a1 18 _E~E! : ] =
T o ) j
=g 535 —
~ 53 ' =
52-5 T 1 T 1 T T T T 1 1
Qﬁ"bd \é‘\}#ﬂ @,&5\ ?Q-& @@% S}Q‘E' j‘e‘ Q@.)‘;' ; &ﬁ@{‘ &6025 y ég& Desired
W @ v %Eﬁ* U Trend:
Calendar Year 2005 /

Using Federal Highway Administration (FHWA) / American Transportation
Research Institute (ATRI) proprietary truck satellite data.
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Travel Time, Oct 1 2007

01:00 09:00 17:00
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" A
Conclusions

m Oregon’s extensive deployment useful
Transponders unique in data

m Building on experience with archiving
other data (i.e. freeway loops)
Data improvement follows use
Various users requirements
m Let the data tell the story

Quality control helps all users
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" J
WIM Classification Algorithm

m Portion related to 5-axle
vehicles shown

m Works like a sieve

m Min/Max thresholds for
# of axles
axle spacing
axle weight
gvw
m Primarily configured for
axle spacing

ssssssssssssssssssssssssssss

Vehicle Type 19 20 21 22 23
Vehicle Class 7 9 9, 11 9
# of Axles 5 5 5 5 5
Min GVW 0 0 0 0 0
Max GVW 221| 221| 221| 221| 221
1 Min Weight 3 3 3 4 3
1 Max Weight 50/ 50| 50{ 50{ 50
1 Axle Marking S s s X X
1-2 Min Spacing 0 0 0 0 0
1-2 Max Spacing 40 40| 40| 14.2 40
2 Min Weight 0 0 0 4 0
2 Max Weight 50/ 50| 50{ 50{ 50
2 Axle Marking X d d X X
2-3 Min Spacing 0 0 0 0 0
2-3 Max Spacing 5.8/ 5.8/ 5.8/ 40 40
3 Min Weight 0 0 0 4 0
3 Max Weight 50/ 50/ 50 50{ 50
3 Axle Marking X d d X X
3-4 Min Spacing 0 0 0 0 0
3-4 Max Spacing 5.8/ 40 40[ 40[ 40
4 Min Weight 0 0 0 4 0
4 Max Weight 50/ 50/ 50 50{ 50
4 Axle Marking X d X X X
4-5 Min Spacing 0 0 0 0 0
4-5 Max Spacing 5.8/ 5.8] 11.7 40 40
5 Min Weight 0 0 0 4 0
5 Max Weight 50/ 50/ 50 50{ 50
5 Axle Marking X d X X X
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