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CVSA hosted a Weigh-in-Motion (WIM) 
Enforcement Symposium on Sept. 24, 2019, at 
the CVSA Annual Conference and Exhibition 
in Biloxi, Mississippi. Some of the world’s 
foremost experts, both in providing and using 
WIM technology for highway weight and safety 
enforcement, were invited to the symposium 
to discuss the current state-of-the-art WIM 
technology and to highlight opportunities for 
new WIM use. Nearly 150 interested individuals 
attended the symposium.

First, the symposium would not have been 
feasible without guidance and support from 
the International Society for Weigh-in-Motion 
(ISWIM), the Federal Highway Administration 
(FHWA), the Federal Motor Carrier Safety 
Administration (FMCSA), the time and efforts of 
our speakers and panelists, and the support and 
participation from the sponsors. 

During the symposium, enforcement agency 
WIM users shared their experiences with the 
technology, in the U.S. and elsewhere around 
the world, followed by two panel discussions 
consisting of WIM technology and systems 
integration experts. 

With opening remarks from FHWA Freight 
Operations Program Manager Tom Kearney, we 
learned that WIM systems have been used for 
decades; however, WIM technology is evolving 
and advancing to the point that the traditional 
ways of road safety and weight enforcement 
may be ripe for change. 

We also heard from FMCSA Innovative 
Technology Deployment Program Manager 
Tom Kelly about how WIM implementations 
can be funded in the U.S. under the Motor 
Carrier Safety Assistance Program (MCSAP) 
if the technology is combined with a safety 
enforcement approach. 

Chief Willie Huff, with the Mississippi 
Department of Transportation (MS-DOT), 
highlighted his agency’s weigh station 
technology deployment, which was featured 
in a field trip on Sept. 22, coordinated by 
Drivewyze and MS-DOT, to visit MS-DOT’s NASA 
weigh scale on Interstate I-10. Approximately 75 
conference guests attended the scale visit. 

Capt. Steve Rundell, with Texas Department of 
Public Safety, explained several considerations 
Texas made in its purchases of WIM systems, 
noting that periodic maintenance costs should 
be considered. Capt. Rundell also noted some 
technical lessons learned, including the tip that 
bending plate and load cell sensors should only 
be installed in Portland cement concrete (PCC) 
pavements. Whereas, strip-type sensors, such as 
a polymer piezo, coaxial piezo, quartz piezo or 
strain gauge, could be installed in either PCC or 
asphalt concrete (AC) pavement. 

Four main themes emerged from the day’s 
discussions. First, WIM direct enforcement 
stood out as an important, but challenging, way 
to innovate oversight productivity, effectiveness 
and efficiency. Second, interconnectivity of 
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WIM system data is critical. Third, rethinking 
enforcement may demand WIM to play 
an important role in future enforcement 
strategies. Lastly, the need for standardization 
and public acceptance related to WIM was 
evident throughout discussions on how we can 
modernize our enforcement methods. 

In addition to these main themes, providers of 
WIM technologies are making improvements 
in sensors, functionalities, communications/
networking and cost reduction. WIM expert and 
consultant Hans van Loo spoke about the many 
ways to use WIM technology, depending on 
the specific needs of an organization, and how 
choosing the correct WIM solution is important. 
He suggested agencies first ask the following 
questions:

•  What is the WIM for? Who is going to use the 
WIM data and in what way?

•  Where will it be implemented? What are the 
conditions of the road, the traffic and the 
environment where the WIM will operate?

•  What are the specifications for the system 
and the desired operation? (Found through 
answering the preceding questions.)

•  What is the available budget? (Budget 
must include procurement, installation, 
calibration, maintenance and operation.)

Van Loo reiterated that there are various 
WIM technologies and the best choice for 
your agency is highly dependent upon the 

specifics of each implementation. ISWIM 
published a WIM User’s Guide to aid in WIM 
implementation decisions. It is available 
online at www.is-wim.org. Areas in which van 
Loo noted the technology has more recently 
advanced include: 

•  Surface sensors have improved both in 
accuracy and durability.

•  Under pavement sensors with no direct 
contact with tire load have been developed. 
They will reduce maintenance costs, but this 
comes at the cost of slightly lower accuracy. 
This makes them a good fit for collecting road 
use statistics or pre-selection screening.

•  Fiber optic sensors are under constant 
development and the latest results are 
promising. Their durability is increasing, and 
they are comparatively lower cost and quick 
to install.

•  Tire pressure sensors are growing in 
popularity and can be used for detailed 
understanding of the impact on pavements 
and to detect and enforce under-inflated or 
missing tires.

•  Bridge WIM systems are available and provide 
the same information as road-based systems. 
You always need a bridge for their use, but 
the sensors can be moved between bridge 
locations, making them scalable to a wider 
area for lower cost (by using same equipment 
in various places at different times).

Capt. Steve Rundell with Texas 
Department of Public Safety makes 
these suggestions for preparing a 
WIM specification: 

 Plan for a maintenance contract.

  Keep specification vendor
agnostic.

  Insist on integration with other 
vendors. 

  Maintain ownership of equipment 
(usually) and data.

  Consider the capacity for 
expansion.

  Consider making the scope of the 
request for offer/contract as open 
as possible. 

  Allow vendors to make 
recommendations. 

  Allow for future contract 
modifications. 

  Know what you can manage 
financially and within scope of  
the project.

Continued on next page
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Chris Koniditsiotis, ISWIM president and 
former CEO of Transport Certification 
Australia, also provided background about 
WIM and why vehicle weight is such an 
important metric, noting that it “is critical to 
the design, management and operational use 
of our transport infrastructure.” WIM – either 
on-road or in-vehicle – is the only way to 
assess weights of vehicles while they operate 
on roadways. On this basis, we now consider 
the following four themes that emerged from 
the WIM symposium dialogue.

1. WIM Direct Enforcement

2. Interconnectivity of WIM Data

3.  New Perspectives on Mass Compliance 
and Enforcement

4. Need for Standardization

WIM Direct Enforcement
WIM direct enforcement (WDE) broadly 
describes the imposing of penalties 
– enforcement action – directly to a 
vehicle operator based on a WIM weight 
measurement alone. The weight measurement 
must be accompanied by identification of 
the vehicle, communicating the result and 
initiating the enforcement action. The process 
of identifying the vehicle may use license 
plate readers or other identification means, 
but the action is taken without also relying on 
a static weight measurement. Fines, violations 
or other administrative warnings/cautions 
would be issued to the motor carrier while the 
vehicle travels down the roadway. If desired, 
vehicles found with no weight violations could 
be credited in some way for compliance. 

WDE is effectively a type of electronic 
inspection of weight. CVSA, in 2017, approved 
a new concept Level VIII Inspection to serve 
as a framework for states and inspection
technology providers to design, build and 
implement an electronic inspection – one 
carried out without necessarily requiring a 
vehicle to stop or having an inspector on-site. 
While still developmental, the initial Level 
VIII Inspection definition includes a check of 
driver and carrier credentials, but it could, in 
the future, include vehicle and weight data. 
FMCSA is currently supporting efforts to pilot 
electronic inspections with participating 
carriers in a few states. Results of this pilot will 
help inform potential integration with WDE.

Presenters expressed that WDE is not simple 
to do but is technically achievable today, 
with careful planning, increased legislative 
and judicial institutional acceptance, and 
integration of data systems. Several experts 
also said, part of a theme highlighted later, 

that better WIM standards for various aspects 
of installation, communications and use will 
build the WIM knowledge base and help 
bolster efforts to gain acceptance. 

Experience with WDE elsewhere around the 
world is informative. Leonardo Guerson, 
researcher with Labtrans, at the Universidade 
Federal de Santa Catarina, presented on 
Brazil’s overhaul of its highway monitoring 
and enforcement program, which has begun 
developing the technical requirements and 
legislative adjustments for using WDE. Brazil 
first installed WIM in the 1970s but with its 
latest efforts, reaching a milestone in 2013, 
achieved installation of more than 300 sites 
with mainline WIM systems. Brazil’s updated 
network currently incorporates mainline WIM 
screening, using license plate readers and 
remote officers monitoring these automated 
sites. One of the challenges that Brazil 
encountered with automating weigh station 
sites is that truck drivers, at least initially, 
ignored the signboard instructions to bypass 
the weigh station and entered the weigh station 
anyway. 

Guerson emphasized that WDE can only succeed 
where all parties involved – technicians, 
professionals, enforcement personnel – jointly 
work to plan, build and execute use of the 
WIM systems. Brazil’s transport authority is 
conducting field tests from which it will collect 
data and define maximum allowable errors 
in WIM measurements, and test different 
pavement effect systems. He noted the value of 
carefully planning the collection, accessibility 
and use of the resulting data from mainline WIM 
systems. Guerson also observed that transport 
agencies should consider arrangements where 
WIM is purchased as a service provided by the 
supplier instead of purchasing equipment and 
operating/maintaining it in-house. No matter 
the arrangement, performance specifications 
must be established and checked regularly since 
all WIM systems degrade in performance  
over time. 

In the latter part of the day’s program, two 
expert panels were convened: one to speak 
to the WIM technologies and the other to 
address the integration of WIM components 
with surrounding systems. There were three 
WIM technologies supplier panelists, including 
Jess Helmlinger with Kistler Instrument 
Corporation, Jon Arnold with Intercomp 
and Peter Kirigiti with Mettler Toledo. They 
unanimously agreed that WIM technology 
is ready for WDE. With proper planning, 
site geometrics, roadway or bridge surface 
characteristics (flat/smooth), data processing 

Continued from page 21

The CVSA North American Standard 
Level VIII Electronic Inspection is an 
inspection conducted electronically 
or wirelessly while the vehicle is in 
motion without direct interaction 
with an enforcement officer. An 
electronic inspection must include, 
where required and/or applicable, 
a descriptive location, including GPS 
coordinates; electronic validation 
of who is operating the vehicle; 
appropriate driver’s license class 
and endorsement(s) for vehicle 
being operated; license status; 
valid Medical Examiner’s Certificate 
and Skill Performance Evaluation 
Certificate; current driver’s record 
of duty status; hours-of-service 
compliance; USDOT or (Canada) 
NSC number; power unit registration; 
operating authority; Unified Carrier 
Registration compliance and federal 
out-of-service orders.
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and communications being achievable, the 
more limiting factors today are gaining 
experience and building acceptance among 
prospective users (including motor vehicle 
operators, drivers, enforcement officials, 
regulators and legislators). 

Gaining public acceptance for WDE is not 
trivial, and there are political and legal hurdles 
to doing so. One enforcement representative 
attendee noted that his state legislature may 
flatly oppose WDE. However, acceptance 
of WDE may have a growing tailwind: the 
trending advancements toward connected 
and automated vehicles. Lauri Brady, with 
Kapsch, noted that WDE would need to be a 
focus of automating and connecting vehicle 
operations. In other words, what good is 
a self-driving truck that follows all vehicle 
traffic and weight laws but still must stop at 
a weigh station, potentially wasting the time 
of enforcement and carriers? Oversight may 
need to be achieved in new ways. Demand 
from industry and highway officials for WDE 
may rise. 

There are also societal, business and political 
pressures to advance automated driving 
systems. At some not-too-distant future date, 
trucking companies may have the option 
of running certain routes with no human in 
the driver seat. While far from a foregone 
achievement, manufacturers and technology 
companies are spending billions of dollars 
in a race to build self-driving vehicles, 
including long-haul trucks, in particular. 
Many governors, legislatures, regulators and 
business leaders across North America are 
pushing toward achievements in automation, 
passing laws, agreements and exemptions to 
enable automation research, development, 
design and deployment.

Interconnectivity of WIM Data
Part of the appeal of WIM systems is that they 
can generate volumes of traffic, infrastructure 
use and vehicle loading condition data. 
Presenters widely agreed that a database 
management plan must also be developed 
and executed along with WIM hardware 
installations to ensure proper access to data. 
Identifying, ahead of time, who accesses 
what data and for what purposes is crucial. 
Uniformity of communications protocols 
is also essential. Different government 
departments may need varying levels of 
access, and WIM and data systems suppliers 
can change over time, so planning for 
interoperability is a must. Agencies would 
typically be against obsoleting a fully 

functioning WIM program simply because 
one component or system it is no longer state 
of the art or the supplier drops support for a 
particular product. 

Jon Reimer, with the Oregon Department 
of Transportation, presented on Oregon’s 
Green Light program, which takes advantage 
of interconnectivity of data systems. Oregon 
uses virtual weigh stations (VWS) and utilizes 
WIM technology to verify the weight mile tax 
record for a vehicle or company. The state can 
look at eight days’ worth of geographic travel 
data for a particular vehicle to verify and 
assess weight mile tax. Furthermore, Oregon’s 
data system, called OSCAR, is accessible to 
carriers and enforcement agencies. Oregon 
is partnering with other states to enable 
access from any participating jurisdiction. 
Those interested should contact Jon Reimer at 
Jonathan.S.REIMER@odot.state.or.us.  

Paul Clark, with the Florida Department 
of Transportation, described how Florida 
has interconnected its weigh stations, 
enabling inter-regional calibration of scales, 
verifying log entries and other similar uses of 
connectivity. Using better connectivity and 
working with roadway users, Florida set a goal 
of enabling 50% of vehicles to bypass weigh 
stations on the mainline by 2040. 

John Rotz, with Maryland Department of 
Transportation, also provided insight into 
interconnectivity of systems with an overview 
of his state’s VWS implementation, with 
20 installations completed or pending as 
of 2019. Maryland’s VWS is also connected 
to the Regional Integrated Transportation 
Information System.

New Perspectives on Mass 
Compliance and Enforcement
Koniditsiotis also presented on his experience 
with Transport Certification Australia’s on-board 
WIM success story in highway infrastructure 
protection and enforcement modernization. As 
background, he explained overloading vehicles 
is a natural part of business in all economies, 
including both in first-world societies and in the 
developing world. There are always competing 
economic and societal pressures intertwined 
among economic development, safety policy 
and damage to infrastructure from vehicle 
overloading.

Australia has a strong enforcement culture 
and a widely understood awareness that if 
you are in violation, you will get caught. In 
rural areas, less than 2% of vehicles checked 
are found overweight. In urban areas, the 

Maryland Department of 
Transportation shared these 
WIM deployment problems they 
encountered, a helpful cautionary 
list:

  Center lane sensors sank due to 
asphalt failure

 Out of service for more than a 
year due to crash

  Contractor resource issues caused 
maintenance and calibration 
delays

  Sub-contractor installation errors: 
sensor cable conduits filled with 
Bondo® and sensor cabling breaks 
at roadway edge

  Over height signal problem – 
misaligned laser passive reflector

  Utility delay – no power

  Water damage to cabling due to 
freeze and thaw in pull box

  Road resurfacing/widening/
change in lane configuration

  Bad batch of sensors and/or 
sensors not grounded

Continued on next page
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rate is even lower. Australia also has, more so 
than the U.S., a large land area compared to 
population size and, therefore, long distances 
over which to carry freight – a widespread 
infrastructure network. Australia’s challenge, 
Koniditsiotis noted, is that freight is expected 
to double in 15 years, but the tax base is 
insufficient to support traditional methods 
for rebuilding and maintaining roads and 
bridges to make them capable of handling the 
increased freight. 

Part of Australia’s solution is to offer a program 
to carriers in which they can run heavier trucks 
so long as they install on-board WIM on their 
vehicles, share their real-time loading data and 
engage GPS tracking of their vehicles. These 
vehicles are connected with telematics so the 
authorities can have their real-time weights 
and locations. This approach also essentially 
illustrates a type of electronic inspection, 
similar to the concepts discussed earlier. 

Australia asked: What if the transport authority 
knew accurately and precisely the weight of 
truckloads carried on its bridge and pavement 
infrastructure? If the transport authority could 
attain accurate vehicle weights, reported real-
time, it could more economically enhance the 
infrastructure capacity with less cost. Roads 
and bridges are engineered and built with a 
safety factor, meaning that they are designed 
to withstand significantly more load weight 
than what they will see in normal use. This 
already accounts for unexpected loading 
circumstances, such as illegally overweight 
vehicles and other circumstances. But if the 
authority could precisely and assuredly confirm 
the weights of vehicles on the road network, 
the safety factor could be more lenient.

The transport authority engaged participating 
carriers to equip their vehicles with on-
board WIM, GPS tracking and telematics. The 
authority could, therefore, be assured of the 
real-time weights of these vehicles and allow 
for use on bridges at a lower safety factor. 
For example, a bridge designed with a 2.0 
safety factor for use by 100,000-lb. vehicles 
technically should withstand a 200,000-lb. 
load before potentially catastrophic failure. 
But using the same bridge and a 1.8 safety 
factor would allow it to carry 111,000 lbs. This 
is only done for vehicles for which the load is 
known in real time. Increasing the maximum 
allowable weight in a controlled fashion and 
giving the select participants more freight 
capacity per vehicle allows more throughput 
without changing the infrastructure.

Need for Standardization
The need for better standardization in use of 
WIM technologies and their integration was 
loud and clear throughout the day. Users of 
WIM systems noted that they needed better 
standards. Providers of WIM technologies and 
WIM integration also highlighted the need 
for new or improved installation, accuracy 
measurement, validation, data formatting and 
system integration standards. There was also 
a possible need identified for vehicle and WIM 
compatibility standards. 

Sgt. Kendell Jackson, with North Carolina State 
Highway Patrol, shared his agency’s challenge 
with one type of trailer suspension that, when 
measured for weight with a state WIM system, 
resulted in inconsistent measurements. 
Suspension dynamics affected the results. The 
issue caused the agency some embarrassment 
and required the state to rethink its policies 
for use of WIM. This kind of experience does 
not help win acceptance of WDE. John Rotz 
noted challenges with installation in some of 
the Maryland VWS sites, a circumstance that 
should be helped with better standardization 
as WIM technologies continue to mature. 

The WIM integration provider panelists – Brian 
Heath with Drivewyze/Intelligent Imaging 
Systems, Roy Czinku of International Road 
Dynamics Inc. and Lauri Brady with Kapsch 
TrafficCom – all agreed that new and improved 
standards are critical. As integrators of WIM 
systems, these companies may or may not 
be installing the same equipment (e.g., WIM 
components, data systems, communications, 
vehicle identification tools, etc.) from customer 
to customer or site to site. For another example, 
this panel noted that on-board WIM systems 
can be used to help calibrate in-road WIMs, but 
achieving this also requires standardization of 
related processes and protocols. 

Conclusions
The 2019 CVSA WIM Enforcement Symposium 
dialogue highlighted recent advances in 
WIM systems, experiences of users around 
the world, and both opportunities and 
challenges ahead. WIM direct enforcement 
appears achievable with proper planning, 
validation, standardization and routine 
calibration but would need to gain acceptance. 
Interconnectivity and data communications 
need to be enhanced. Future enforcement 
tools, such as electronic inspections, especially 
as vehicles become more sophisticated, 
should embrace WIM, including on-board 
WIM. Finally, success and growth in WIM use 
in enforcement demands more efforts toward 
standardization and uniform protocols at all 
levels. n
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