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The VWCS ProjectThe VWCS Project

MultiMulti--phase projectphase project
Develop business caseDevelop business case
Develop technology alternativesDevelop technology alternatives
Field test and evaluate prototype Field test and evaluate prototype 
systemsystem
ImplementationImplementation



Purpose of ResearchPurpose of Research

Develop business case for Virtual Develop business case for Virtual 
Weight and Compliance System in Weight and Compliance System in 
CaliforniaCalifornia
•• The problem of growing truck trafficThe problem of growing truck traffic
•• Crashes, air quality, pavement damage, Crashes, air quality, pavement damage, 

securitysecurity
•• Best practicesBest practices
•• Stakeholder assessmentStakeholder assessment
•• Technology alternatives (in progress)Technology alternatives (in progress)



Growing Truck TrafficGrowing Truck Traffic

HeavyHeavy--duty truck VMT have duty truck VMT have 
increased faster than passenger VMT increased faster than passenger VMT 
since 1980since 1980
Growth concentrated around major Growth concentrated around major 
trade, transshipment nodestrade, transshipment nodes
•• Ports, airports, Ports, airports, intermodalintermodal, distribution , distribution 

centerscenters
•• Growing contribution to urban Growing contribution to urban 

congestioncongestion



Current & Future Distribution of Current & Future Distribution of 
Commercial Vehicle TravelCommercial Vehicle Travel

1998 2020

Source:  FHWA



Safety (Giuliano & McFerrin, 2006) Safety (Giuliano & McFerrin, 2006) 

General TrendsGeneral Trends
•• Number fatal crashes steady, vehicle Number fatal crashes steady, vehicle 

registrations and VMT growingregistrations and VMT growing
•• Fatal crash rate from 4.96/100K VMT in 1980 Fatal crash rate from 4.96/100K VMT in 1980 

to 2.15/100K VMT in 2004to 2.15/100K VMT in 2004

General CharacteristicsGeneral Characteristics
•• Most crashes occur on weekdays, either in Most crashes occur on weekdays, either in 

daytime between rush hours (0900daytime between rush hours (0900--1400) or 1400) or 
late night/early morning (0000late night/early morning (0000--0700)0700)

•• Majority of fatalities in rural areasMajority of fatalities in rural areas



Safety (Giuliano & McFerrin, 2006)Safety (Giuliano & McFerrin, 2006)

Causal FactorsCausal Factors
•• Roadway characteristicsRoadway characteristics

2 lane undivided roads2 lane undivided roads
No traffic control devicesNo traffic control devices
Urban freeways:  lane changes/mergesUrban freeways:  lane changes/merges

•• Driver characteristicsDriver characteristics
More compensation, less crash riskMore compensation, less crash risk
pay by work (hours or miles), less crash riskpay by work (hours or miles), less crash risk
Truck driver DUI far less likely than pass driverTruck driver DUI far less likely than pass driver
Hours of service effects mixedHours of service effects mixed

•• At faultAt fault
In truck/passenger vehicle crashes, pass vehicle In truck/passenger vehicle crashes, pass vehicle 
more likely at faultmore likely at fault
If truck at fault, most likely reason is driver errorIf truck at fault, most likely reason is driver error



Safety (Giuliano & McFerrin, 2006)Safety (Giuliano & McFerrin, 2006)

Role of NoncomplianceRole of Noncompliance
•• Trucking safety largely a driver issueTrucking safety largely a driver issue
•• Vehicle problemsVehicle problems

Brake failure most commonBrake failure most common
Many vehicles not compliantMany vehicles not compliant

•• Nearly 25% of 2004 roadside truck inspections resulted Nearly 25% of 2004 roadside truck inspections resulted 
in outin out--ofof--service, vs. ~6% each for driver and hazmat service, vs. ~6% each for driver and hazmat 
inspectionsinspections

•• NonNon--compliance and crashescompliance and crashes
Size/weight violations 20% more likelihood of crashSize/weight violations 20% more likelihood of crash
Driver related violations (logbook, hours of service, Driver related violations (logbook, hours of service, 
driver qualification) 50% more likelihood of crashdriver qualification) 50% more likelihood of crash
Rollover crashes associated with higher speed, Rollover crashes associated with higher speed, 
overweight vehiclesoverweight vehicles



Air QualityAir Quality
(Rodier & Benjamin(Rodier & Benjamin--Chung, 2006)Chung, 2006)
HDDT major source of NOX, PMHDDT major source of NOX, PM
Health impacts of PMHealth impacts of PM
•• Increased risk for heart attack, asthma & Increased risk for heart attack, asthma & 

premature death premature death 
•• Diesel emissions responsible for 27,000 heart Diesel emissions responsible for 27,000 heart 

attacks & 2.4 million work loss days per yearattacks & 2.4 million work loss days per year
•• California 2California 2ndnd in nation for adult deaths in nation for adult deaths 

associated with diesel PM, 5th for children associated with diesel PM, 5th for children 
•• 4 of the top metro areas with the greatest 4 of the top metro areas with the greatest 

health impacts due to diesel are in CA:health impacts due to diesel are in CA:
Los Angeles (2)Los Angeles (2)
San FranciscoSan Francisco--OaklandOakland--Fremont (7)Fremont (7)
San DiegoSan Diego--CarlsbadCarlsbad--San Marcos (21) San Marcos (21) 
RiversideRiverside--San BernardinoSan Bernardino--Ontario (25)Ontario (25)



PLA Emissions: NOPLA Emissions: NO22/PM/PM1010



Losing GroundLosing Ground



Air Quality Air Quality 
(Rodier & Benjamin(Rodier & Benjamin--Chung, 2006)Chung, 2006)
Problems:Problems:
•• ““Defeat devicesDefeat devices”” allow engines to allow engines to 

surpass emissions standards at highway surpass emissions standards at highway 
speeds speeds 

•• NAFTA and Mexico registered trucksNAFTA and Mexico registered trucks
•• Truck idlingTruck idling
•• Truck emissions in neighborhoodsTruck emissions in neighborhoods

West Oakland (Port of Oakland)West Oakland (Port of Oakland)
BayviewBayview Hunters Point in San FranciscoHunters Point in San Francisco
Mira Loma (near Riverside)Mira Loma (near Riverside)



Pavement Damage: WIM Pavement Damage: WIM 
Assessment (Santero et al., 2005)Assessment (Santero et al., 2005)

On average, 2.67% of axles are overweight & On average, 2.67% of axles are overweight & 
contribute to 5.74% of the pavement damage. contribute to 5.74% of the pavement damage. 
Damage costs about $20Damage costs about $20--$30 million/year for  $30 million/year for  
maintenance and rehabilitation. maintenance and rehabilitation. 
10 sites have greatest pavement damage due to 10 sites have greatest pavement damage due to 
overweight axles overweight axles 
•• Port of Long Beach (9), San Francisco International Port of Long Beach (9), San Francisco International 

Airport (7) (no WIM site near Port of Oakland). Airport (7) (no WIM site near Port of Oakland). 

Elimination of overweight trucks at these sites Elimination of overweight trucks at these sites 
could extended pavement life by an average of could extended pavement life by an average of 
10.71%. 10.71%. 



Potential Pavement Damage Savings Potential Pavement Damage Savings 
from Enforcementfrom Enforcement

Source:  Montana STAR Program



SecuritySecurity
(Miller, 2006)(Miller, 2006)

Many Perceived Threats to Trucking OperationsMany Perceived Threats to Trucking Operations
•• Vehicles as instruments of terrorism; hijackingVehicles as instruments of terrorism; hijacking
•• Transport of dangerous, illegal materialsTransport of dangerous, illegal materials
•• Cargo theftCargo theft
•• Disruption of services and roadwaysDisruption of services and roadways

StrategiesStrategies
•• Procedural changesProcedural changes
•• Employee training, screeningEmployee training, screening
•• Communications, information sharingCommunications, information sharing
•• Physical security Physical security 

Monitoring/surveillanceMonitoring/surveillance
•• Vehicle Monitoring, inspectionVehicle Monitoring, inspection
•• Cargo Detection, trackingCargo Detection, tracking
•• Access ControlAccess Control



Best PracticesBest Practices

WIM applicationsWIM applications
•• Maine: JOHO imaging system for Maine: JOHO imaging system for 

monitoringmonitoring
•• KentuckyKentucky--11--75: Static scale, ramp WIM 75: Static scale, ramp WIM 

& high& high--speed WIM for bypassspeed WIM for bypass
Significant time & fuel savingsSignificant time & fuel savings

•• Montana STARS: Montana STARS: WIMsWIMs targeted  targeted  
enforcementenforcement

Significant decrease in overweight trucks & Significant decrease in overweight trucks & 
pavement reconstruction savingspavement reconstruction savings



Stakeholder AssessmentStakeholder Assessment
General agreement re:General agreement re:
•• Need for more enforcement capacityNeed for more enforcement capacity
•• Use of technology to support human resourcesUse of technology to support human resources
•• Fully automated system seen as infeasibleFully automated system seen as infeasible

IssuesIssues
•• High cost of new CVEF, WIM facilitiesHigh cost of new CVEF, WIM facilities
•• Authority/accountability, CHP and Authority/accountability, CHP and CaltransCaltrans re re 

maintenance, data sharingmaintenance, data sharing
•• WIM technologyWIM technology

Accuracy, reliabilityAccuracy, reliability
Calibration and data processing outsourcedCalibration and data processing outsourced



Next StepsNext Steps

Inventory of current capacity & Inventory of current capacity & 
performanceperformance
Identification of alternativesIdentification of alternatives
•• Technology & applications Technology & applications 
Preliminary alternative assessmentPreliminary alternative assessment
•• Costs & benefitsCosts & benefits
•• Legal & institutional issuesLegal & institutional issues
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