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1. INTRODUCTION 

Overloaded trucks, poor vehicle conditions, driver fatigue and speeding remain big challenges in 

road freight transport, especially in Low-Middle-Income Countries (LMIC). These issues can cause 

severe road safety problems, substantial damage to the road infrastructure and environmental 

impacts. Overloading also leads to unfair competition between transport modes and transport 

companies. This collection gives an overview of some relevant case studies that either rely on long 

lasting practice or present new and future opportunities to address problems related to 

overloading. 

Within the Technical Committee 2.3 Freight working group 2.3.1 had a specific focus on monitoring 

and regulations to reduce truck overloading and associated infrastructure damage. Though not 

new, this topic continues to be of the utmost importance for road managers and public authorities 

and is still evolving through new innovations. 

This collection of case studies intents to highlight some actions or projects that have been 

implemented in order to reduce road freight transport overloading. These can deal with 

enforcement – and noticeably the rising use of Weigh in Motion devices (WIM) – or with regulations 

or accreditations as in Australia. 

These good practices contribute to reduce truck overloading and associated infrastructure damage, 

to increase road safety and to reduce environmental burdens of truck traffic. Most of the presented 

approaches can be implemented also in other countries taking into account the local requirements 

and framework conditions. 

The sharing of information provides valuable insight to the impacts, benefits, success factors and 

the transferability of these examples to other places and contexts. 

For more information on a good practice, we invite you to contact the responsible organization or 

the author of the fact sheet (see contact info on each factsheet). 
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2. METHODOLOGY 

The case studies were gathered among the working group members following a wide ranging 

literature review. The most relevant items reviewed are referenced in Chapter 6 – References. 

The scope of practices that have been looked at is as follows: 

• Road freight transport with heavy vehicles (> 3.5t) in urban and rural areas, incl. high 

capacity vehicles 

• Problems/challenges regarding overloading trucks (infrastructure damage, road safety, 

fair competition, environment) 

• Solutions with direct and indirect enforcement approaches, inspection and certification 

processes and tools (WIM, IAP, SIAP, PBS, advanced inspection centers) 

• Solutions for data collection, processing and sharing and data quality monitoring 

• Effectively realized or potential for improvements regarding road safety, road 

infrastructure safety and durability, logistics costs, enforcement costs, etc. 

• Transferability of solutions to other countries/context 

• Recommendations to road administrations and other actors 

The fact sheet frame is as follow: 

• The Description provides and overview of the approach or technology, the status of 

implementation and the location. 

• The Background explains the reason for the project; the objective, history and if there is 

follow-up to previous policy or if this is a new policy choice and legislation. 

• The Elements section is a detailed presentation, highlighting key aspects of the practice. 

• Related Measures presents additional actions, policies, or strategies that are linked to 

the project either resulting from it, or that are conditions for success. 

• Impacts & Benefits describe demonstrated impacts(based on data when available), 

and/or expected impacts (based on research models, or on expert knowledge). 

• Succes Factors presents crucial elements for the practice to make it a success (e.g. 

cooperation, communication, financial support, political support….). 

• Outlook & Transferability is one of the key aspects of PIARC case studies. This section 

provides possible or expected future adjustments, expected evaluations, and most 

important, opportunities for and conditions needed for possible implementation in other 

countries (HIC/LMIC). 
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3. CASE STUDIES EXECUTIVE SUMMARY 

12 cases are presented. 2 are coming from LMIC and 10 from HIC. This does not represent the 

dynamism and initiatives that can be found in LMIC. Despite the little number, the 2 cases 

presented are of great value for the concept but also for their transferability. 

For clarity, we have tried to group the cases according to the two main objectives of the collection, 

which are first to reduce truck overloading and second to reduce associated infrastructure damage. 

For this we regard performance base standards, specific truck configuration tests and accreditation 

schemes as means of reducing infrastructure damage linked to excess load. We also consider that 

charging vehicle in excess load, by bringing revenue to better maintain the infrastructure. 

3.1. REDUCE TRUCK OVERLOADING 

Good organization for weighbridge maintenance and operation can be achieved by PPP contracts 

as presented in the South African factsheet. It appears quite easy to reproduce. 

1. PPP WeighBridge Operations (South Africa) 

Using advanced technologies at the heavy vehicles inspection center is an efficient way for the 

enforcement of the regulations, as presented in Switzerland. 

2. Heavy Vehicles Inspection Center Uri (Switzerland) 

Seeking better involvement of various stakeholders, in particular shippers, can be a cost effective 

interesting measure, which makes it easy to reproduce, as presented by Iran. 

3. Triggering Mines Overloading (Iran) 

Different approaches have been implemented or are under development to improve the regulation 

compliance using WIM and direct enforcement (e.g. in the UK, France, the Netherland, Germany, 

South Africa and Hungary). The present collection will present the use of WIM as selecting device 

for manual enforcement, and two concepts of “virtual WIM”, in Australia and in the USA. 

4. U.K. Overloading (United Kingdom) 

5. WIM for direct enforcement of overloading (France / Europe) 

6. Construction of e-Permit/VMS Model Sites: Project Summary Report-Laurel, Kentucky and 

Unicoi, Tennessee (USA) 

3.2. REDUCE ASSOCIATED INFRASTRUCTURE DAMAGE. 

Ensuring to have “the right truck on the right road”, which is the main ground of Intelligent Access, 

is a major way to reduce infrastructure damage. Allowing high loads in a particular framework or 

configuration using Performance Based Standards or specific accreditation schemes, is one 

illustration of this principle and 4 cases from Australia and Canada give good examples. 

7. Ontario’s Special Vehicle Configuration Programs – Extended Semitrailer Trial (Canada)  

8. Ontario’s Special Vehicle Configuration Programs – 4-Vehicle Saddlemount Program 

(Canada) 

9. Australian Road Infrastructure Telematics Schemes – National Telematics Framework 

(Australia) 

10. National Heavy Vehicle Accreditation Scheme (NHVAS) (Australia) 
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The use of fees for abnormal loads or charging / tolling instead of or in addition to fining is presented 

in the French case which also highlights various works done around the world in order to reckon 

the right amount to pay for abnormal or excess weight. 

11. Charging Vehicles in Excess Weight (France/USA) 

Getting a detailed knowledge of wich trucks are driving on which roads, with which load and 

configuration is also a way of better targeting road maintenance and usage, which in the end can 

help reducing road damage due to truck traffic. 

12. Virtual WiM – Informing Credible Decisions (Australia) 
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4. GOOD PRACTICES FACTSHEETS 

1. PPP WeighBridge Operations (South Africa) 

2. Heavy Vehicles Inspection Center Uri (Switzerland) 

3. Triggering Mines Overloading (Iran) 

4. U.K. Overloading (United Kingdom) 

5. WIM for direct enforcement of overloading (France / Europe) 

6. Construction of e-Permit/VMS Model Sites: Project Summary Report-Laurel, Kentucky and 

Unicoi, Tennessee (USA) 

7. Ontario’s Special Vehicle Configuration Programs – Extended Semitrailer Trial (Canada)  

8. Ontario’s Special Vehicle Configuration Programs – 4-Vehicle Saddlemount Program 

(Canada) 

9. Australian Road Infrastructure Telematics Schemes – National Telematics Framework 

(Australia) 

10. National Heavy Vehicle Accreditation Scheme (NHVAS) (Australia) 

11. Charging Vehicles in Excess Weight (France/USA) 

12. Virtual WiM – Informing Credible Decisions (Australia) 
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Effective and efficient overload control is critical for minimizing risk of
damage to the road infrastructure and high cost of rehabilitating the
damaged road infrastructure. A new model of implementing overload
control in South Africa has been adopted by the Western Cape Provincial
Government since 2001 and the South African National Roads Agency
(SANRAL). The model entails the use of suitable private service
providers to manage, operate and maintain weighbridges and thus limit
the duties of traffic officials to law enforcement. The Public Private
Partnership model of weighbridge operations has been very successful in
ensuring 24/7 weighbridge operations and has resulted drastic reduction
of overloading cases on major routes over the past 20 years
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The roads department/agency procures suitable service providers (Operators) primarily for management,
operation and maintenance of weighbridges. The procurement model is mostly an open bidding process. The
scope of work, specifications and performance requirements are well-defined. In limited cases the Operator is
appointed on a negotiation basis if warranted and subject to approval by the National Treasury.

This model was first implemented as a pilot project at the Beaufort West weighbridge site before the services
were outsourced in an open bid process.

The tasks outsourced can be categorized into three main categories which are management, operation and
maintenance of the weighbridges.
• Management entails ensuring that all activities are performed by the responsible party(ies) in accordance

with standard operating procedures and meet required performance standards (e.g. contractual or
regulations).

• Maintenance includes upkeep of all assets in working condition, and regular calibration (verification) of the
scale and devices.

• Operations includes provision and coordination of staff, equipment and technology deployed to ensure
required support to enable proper law enforcement activities.

The Law enforcement agency (Provincial or Local is appointed) is appointed by the Roads Department/Agency
through a Memorandum of Agreement. Their primary function is to provide Traffic officials for law
enforcement.

1 - Public-Private Partnership Model of Weighbridge Operations 

in South Africa 

GOOD PRACTICE FACT SHEET

FACTSHEET N°1– 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

South Africa’s majority of weighbridges are operated by the regional or municipal Traffic Department’s
officials. This operational model has proved to be very inefficient and resulted in ad-hoc operation of
weighbridges due to limited resources. Since 1994, South Africa’s economy together with its regional trade
grew substantially and this resulted in increased heavy traffic volumes on major road infrastructure/freight
corridors. There was also an increase in heavy cargo shifting from rail to road. In the process, there was
exponential increase in overloading of vehicles leading to accelerated road damage. This situation forced
government to improve overload control operations needed to protect the country’s primary road
infrastructure. The national overload control strategy was developed and implemented it included operation
of weighbridges through Public Private Partnerships (PPP) model. The PPP model is based on the Weighbridge
being operated by suitable private service providers, whereas traffic officials perform law enforcement duties
as mandated by national traffic legislation.

The subject case study deals with the model implemented by the Western Cape Provincial Government in
overcoming overload control related problems largely related to traffic officer availability, commitment, lack of
coordination, inefficiency and effectiveness in non-law enforcement aspects of weighbridge operations. This
model has also been implemented successfully by SANRAL.
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• contracting of private sector service providers to operate weighbridges cost-effectively
• deployment of the latest overload control systems and technologies.
• Use of performance-based contracts for Operators and Law enforcement agency’s
• Application penalties for poor performance.

Publications:
Ssatp.org
https://www.ssatp.org/sites/ssatp/files/publication/DP
12-Overload-Control-Case-Studies.pdf

O
U

TL
O

O
K

 &
 

TR
A

N
SF

ER
A

B
IL

IT
Y

The Public Private Partnership operating model has been adapted over the past years to optimize its
effectiveness, and to incorporate the latest technologies in the field of overload control. In South Africa it has
been adapted to comply with changes to procurement and Labour relations legislation.

Based on the South African case study, improvement in the efficiency and effectiveness of weighbridge
operations can be achieved if the model is implemented and managed properly. Direct cost savings are
achieved since private operators are procured through a bidding process and the use of traffic officials is
limited to law enforcement resulting in greater efficiency.

Several countries in Southern Africa have shown interest in implementing this model or have commenced with
implementation of the PPP model as is implemented in South Africa. The model is transferrable to countries
that are unable to control overloading due to lack of local expertise or lack of capacity within government and
other administrative reasons.
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Where implemented, there has been a major reduction in overloading on major freight corridors which has
saved the Roads Department in cost of rehabilitating roads that fail prematurely due to damage by overloaded
trucks. Estimated road maintenance cost savings amount to $1,5M per 100km per annum. It has also
improved road safety as more overloaded and unsafe heavy vehicles as removed from public roads. The cost of
operating weighbridges efficiently and effectively is far less than the direct costs of road rehabilitation due to
accelerated pavement damage.

The use of traffic officials at the weighbridges is limited to the performance of law-enforcement duties and
related administrative duties, attending to court cases, vehicle condition inspections, etc., and thus result in
improved efficiency of weighbridge operations.
In the Western Cape case study, the average overweight case declined from 3217kg in 1999 to 798kg (-300%)
in 2006. The number of vehicles weighed increased from 40094 up to 379958 in the respective years, thus
showing an impact of improved efficiency of operations.

SANRAL has implemented the same model on all its major toll
concession routes, which consists of 17 major weighbridges and 11
minor weighbridges. Other Provincial Departments are also adopting
the PPP model to improve efficiency and effectiveness of their
weighbridges.
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MORE INFORMATION
Contact:
Layton Leseane, SANRAL
leseanel@nra.co.za

Author: Layton Leseane 2021/06/04

https://www.ssatp.org/sites/ssatp/files/publication/DP12-Overload-Control-Case-Studies.pdf
mailto:leseanel@nra.co.za
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In Switzerland a heavy vehicles control scheme has been implemented with mobile controls and
controls at heavy vehicles inspection centers. One of the realized innovative and very modern
inspection centers is the heavy vehicle inspection center Uri. The location is at the motorway A2
which leads over the alps. This is a strategic location for heavy vehicles control on the north-south
transalpine corridor between northern Europe and Italy. With the heavy vehicle inspection center
the enforcement of the regulation has substantially improved. The enforcement by heavy vehicle
control centers contributes to increased road safety, to reduced road damage, to reduced
emissions and more fair competition between road and rail freight transport.D
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The enforcement of regulations for road freight traffic is an
important part of the Swiss freight policy. This includes the
enforcement of regulations for heavy goods vehicles regarding
weight, dimensions, driving and resting times, vehicle
condition and driver condition. The heavy vehicles inspection
center Uri was put into operation in September 2009. It serves
also as a waiting area for the transalpine truck management
scheme on the transalpine Gotthard route. Before heavy
goods traffic on the Gotthard axis had been checked and
metered on a random basis on a small site near the new
existing inspection center.
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Key figures of the heavy vehicles center:
• Surface: 70’000 m2
• Operation times: 5am to 10 pm
• Staff: 53 employees (full time equivalents) 
• Waiting area: 495 trucks (needed for the transalpine truck 

management scheme)
• Investor: Swiss Federal Roads Office
• Operator: Canton of Uri (Police of the canton)
• For the truck drivers the purchase of drinking water, use of 

showers and toilets, as well as, overnight parking is free.

Operational phases at the inspection center:
(1) Height control
(2) Dynamic pre-control (scales and profiler) according to the 

principle of random sampling
(3) Triage to transfer the vehicles to the A2 or into police control
(4) Police control (control of driver and vehicle licences, checking 

the driving ability of the driver, recording of vehicle data, 
dimensions, weight, inspection of the load and load securing, 
control of working time and rest periods)

(5) Technical hall: In-depth technical inspection according to the 
road traffic control ordinance

(6) Counter hall: Cash desk/debt collection, questioning drivers and 
data collection for reporting collection of fines/penalties

(7) Waiting room in the event of congestion on the Gotthard route 
(there is room for 495 trucks on the whole site)

(8) Departure room with dosage of trucks for the Gotthard tunnel

2 - Heavy Vehicles Inspection Center Uri    

GOOD PRACTICE FACT SHEETS

FACTSHEET N°2 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

Source: Kapo URI

Source: Kapo URI

Source: Kapo URI

Source: Kapo URI
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• Good cooperation between stakeholders (Swiss Federal
Roads Office, Canton Uri with involved departments etc.)

• Use of latest control technologies
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• In spring 2021 the profiler system has been renewed.
• A further heavy goods vehicle inspection center of this

kind is planned and realized on the A2 on the south side of
the Gotthard.

• The concept and operational processes of this inspection
center can be transferred to other countries. If it is not
used also for the truck management on the corridor, the
waiting area can be substantially reduced. Such inspection
centers could also be planned and realized in LMIC’s.
Depending on the situation in the country further security
measures could be necessary.
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Between 2009 and 2019 (10 years of operation) the following 
was achieved (based on 48’763 operation hours, 161‘178 
controlled vehicles, 104‘287 violations):
• 38’259 technical defections of vehicles
• 27’618 overruns weight
• 21’577 overruns dimensions L/W/H
• 20’783 withdraws from circulation
• 10’420 violations regarding driving/resting time
• 2’530 insufficient load securing
• 49'000'000 Swiss francs (44 m euros) fines deposits 

(revenues)
Investment costs: 
• 70 million Swiss Francs (approx. 63 million Euros)
Operation costs (per year): 
• 6 million Swiss Francs (approx. 5 Million Euros)
The enforcement by heavy vehicle inspection centers contri-
butes to the following objectives:
• to increase road safety
• to reduce road damage
• to reduce emissions
• to improve the truck management of the Gotthard route

over the alps.
• to provide a more fair competition between road and rail

freight transport.

The inspection center Uri is part of a Swiss-wide heavy goods
vehicles control scheme. For the transalpine truck manage-
ment, the Inspection centre Uri is also used as a well-equipped
waiting room for a maximum of 495 vehicles.
The trucks drive on via drop-counter system, which is
based on the management of heavy goods traffic on the
north-south axis through the Gotthard road tunnel.
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MORE INFORMATION
Contact:
• Stefan Simmen, Heavy vehicles inspection center Uri 

Ripshausen 2, stefan.simmen@ur.ch, +41 41 874 34 10
• Jörg Dreier, Swiss Federal Roads Office, Head of Traffic 

Management Centre CH, joerg.dreier@astra.admin.ch, 
+41 58 482 83 80 

Author: Martin Ruesch, Rapp Trans AG, martin.ruesch@rapp.ch 7.07.2021, Version 0.4

Source: Kapo URI

Source: Kapo URI

Source: M. Ruesch

Source: M. Ruesch

Source: M. Ruesch

Publications:
• Das Schwerverkehrszentrum URI, 10 Jahre, 

2019
• Homepage of the inspection center Uri: 

https://www.ur.ch/themen/1190
• Homepage Swiss Federal Roads Office: 

https://www.astra.admin.ch

https://www.astra.admin.ch/
mailto:joerg.dreier@astra.admin.ch
https://www.ur.ch/themen/1190
mailto:stefan.simmen@ur.ch
mailto:martin.ruesch@rapp.ch
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Overloading in Iran is a major problem that challenges road authorities. In particular, carrying loads
with excess weights from mines threatens the safety of other road users and intensifies pavement
destruction. As most of these overloading cases are travelling short distances, not encountering
weigh stations, a project has been planned by the Road Maintenance & Transportation Organisation
(RMTO) to initiate interventions focusing on the shared responsibility of other stakeholders. The
initial results of this project show an increase in discovering violations through more controls and
enforcement, which has led to an increased compliance.D
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Surveys and enforcement data on weight regulations indicate that about 40 percent of overloading
violations are due to building materials, which mostly come from mines or depot centers. Due to
low monitoring of loading procedures, trucks are often loaded beyond capacity. Factors that
contribute to overloading include: choosing minor roads to travel, using shortcuts to bypass police
stations, refusing to weigh and show shipping documents, and in the end reducing costs by rarely
being caught by the police. Since routine controls in police weigh stations did not show an
improvement in compliance, a new plan was developed to reduce the risk of overloading from
mines.
The plan includes all responsible authorities from different parts of the public and private sectors.
The provincial road safety commissions engaged stakeholders to implement a set of initiatives in
their task areas in order to lessen the likelihood of overloading. To ensure the actions are
implemented, and to monitor the consequences, a joint patrol team was launched to randomly
monitor vehicles on the way out of the mines. They checked compliance with weight restrictions
and enforced the offending cases, charging not only the driver, but also all other parties involved in
committing the violation.
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The project includes key elements as follow:

▪ To compel the mine owners to install appropriate scales to
issue a weight receipt (by department of industry and mining);

▪ To periodically check the calibration and accuracy of mine
scales and certificate issued (by standard office);

▪ To deploy a staff representative desk at mines for controlling
pre-trip technical checks and issuance of the transport
documents (by transport companies);

▪ To allow the mines to maintain their access to main road
network when they implement this desk (by road authority);

▪ To randomly control and weigh the trucks coming out of the
mines, and document any violations (by joint patrol teams
consisting of police, road/industry administrative, transport
unions);

▪ To report the infringements to responsible institutions for
taking legal actions: fine, deprivation, shut down (by
secretariat of provincial road safety commission).

3 - Triggering Mines Overloading in Iran

GOOD PRACTICE FACT SHEETS - OVERLOADING

FACTSHEET N°3 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 
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Major factors that contributed to the success of this project were:

▪ Introducing the concept in the provincial road safety commissions in order to have more
cooperation and accountability from relative administrations.

▪ Involving all relevant stakeholders in various aspects of the project deployment.
▪ Utilizing all possible legal and technical capacities to eliminate the roots and incentives of

overloading in mines.
▪ Launching a specific monitoring team to focus on violations that remain despite the project and

observing the compliance rate.
▪ Following a decisive approach for enforcing the offenders, mostly by focusing on mine owners

as the resource of excess load delivery.
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Loads from mines and depot centers, are not defined or limited to specific quantities, and are more
prone to be added onto trucks beyond capacity. Drivers benefit from the extra load and do not feel
at risk to be fined since these overloaded trucks seldom encounter police weigh stations. Mine
owners also benefit from increased loads selling more per load and paying less per transport unit.
Therefore the strategy to reduce overloading focused on the mines and mine owners, by involving
them first and eventually charging or fining them.

This project utilized the current capacity of public transport authorities and leveraged contributions
from the private sector to monitor and control overloading. This partnership limited the cost to each
party. The key to the project is the joint acknowledgement of the problem and the modification of
loading process in order to make overloading hard and costly for each participating body.

This approach is a low cost and quick return intervention, which may make it easy to implement in
another country that encounters the same problem. There are no complicated procedures in the
project that could not be applied to other regions. Though specific actions taken will depend on the
context of the country. There is significant flexibility in the approach to allow for changes based on
local context.
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The project was initially piloted in provinces that experience
overloading from mines. The data indicate an average of at
least a 25 percent increase in the number of enforced
overloading violations within the period of the joint patrol
teams deployment. Observations also indicate an increase in
compliance and versatility among truck drivers. The project is
running in other provinces and more results may be available
at a later time.

This project includes measures to avoid overload cases from mines and to engage mine owners to
prevent excess loading: documentation of cargo and trip before leaving the mine, a weight receipt,
monitoring and enforcing overload violations immediately after leaving the mine. This strategy
engages each stakeholder in the chain of load designation and distribution, and encourages
commitment to comply with regulations and transparency. The mine owner, the consignor and
consignee, the carrier, the driver and even supervisors share the negative consequences when
violations occur.
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MORE INFORMATION
Contact: Traffic Safety Department, Iran
h-abdoos@rmto.ir
Author: Hassan Abdous, Hamed Vatandoost, Road 
Maintenance & Transportation Organisation (RMTO), 
hasanabdoos@yahoo.com
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U.K. vehicles are all issued and must display a Ministry Plate.
The plate displays the maximum permitted weight for each
axle and gross weight. The data is issued by and held by DVSA.

WIMS supports targeted roadside enforcement for DVSA. The system recognises the vehicle and measures its
speed and weight. They then compare these findings with the information in the DVSA database. If the vehicle
is overloaded, the system sends an alarm to the supervising officer. The officer then informs the nearest DVSA
patrol car to intercept the suspected vehicle. The officer stops the vehicle further along its journey and directs
them to the nearest control point.
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Resource Management
DVSA use WIM data to assist with resource management by
modelling historic data. DVSA creates location specific
HEATMAPS by overlaying WIM data against ANPR data. This
process shows if particular days of the week or hours of the day
are more effective to target non-compliant vehicles. This enables
DVSA to effectively resource planned roadside activity to ensure
the best targeting opportunities.
DVSA can also segment the WIM data to target vehicle type or
class such as LGV, HGV Rigid/Artic or Special Type vehicles. They
have found that WIM data is particularly effective in identifying
non-compliance with Special Type vehicles and paired with ANPR
data they regularly detect breaches of movement orders, STGO
categories (using a CAT 1 vehicle for a Cat 2 load, etc.) and
speeding.

Geographical Heat Mapping
Heat Maps are created by overlaying ANPR sightings by hour of
the day and day of the week from DVSA’s vehicles of Interest List
from WIM data. The modelling of this data helps DVSA to identify
risks to road safety, the most effective times to intercept target
vehicles, and supports the resourcing of examiners.

4 - U.K. Overloading 

GOOD PRACTICE FACT SHEETS

FACTSHEET N°4 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

The Driver & Vehicle Standards Agency (DVSA) have various

special Weigh in Motion Sensors (WIMS) and Automatic Number

Plate Recognition (ANPR) cameras installed throughout the U.K.

This technology helps win the fight against overloaded vehicles,

which pose a threat to other road users and cause significant

damage to road infrastructure.

WIMS - ANPR camera

Ministry plate

WIMS - ANPR camera

Heat map displaying geographic risk to road safety 

(DVSA)
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Remote Enforcement
DVSA uses WIM data to assist with remote enforcement

through their Remote Enforcement Office. When a licenced
goods or PSV operator is prohibited for overloading three or
more times they are required to provide assurances that the
overloading events will not continue. These operators and
vehicles are then periodically checked against historic WIM
data to assess levels of compliance with U.K. weight
regulations.

Education of Operators
Current or historic WIM data can be used as a great education
tool when dealing with a new, inexperienced operator or
established operators. The data can be used to highlight
problems with using the incorrect vehicle type for a particular
operation. One such occasion occurred when PSV vehicles on a
regular service always recorded a front axle overload. After a
short investigation with the operator DVSA Identified the
problem with the coach builder, which had not fitted a suitable
axle to carry the required weight. This led to a recall from
service of over 30 vehicles to be retrofitted with an upgraded
axle.

WIM for Regulatory Enforcement
As part of the EU transition period to ensure compliance with
new border access paperwork, commercial vehicles were
required to have an access permit to enter the Kent area (Kent
access Permit - KAP). DVSA used WIM data coupled with ANPR
to identify and target any vehicles which had no KAP in-force.
This was particularly effective in identifying, targeting and
turning back vehicles that where not border ready. This
ultimately assisted in the smooth transition at the border and
avoided blockages at the ports.
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MORE INFORMATION
Contact:
Darren Webb
07773 643732
Darren.Webb@dft.gov.uk

Author: Darren Webb, DfT, Darren.Webb@dft.gov.uk                                          7th May 2021 Version 1

Enforcement from the record
DVSA is currently piloting a new type of approved WIM
sensor for enforcement from the record. They have
installed this sensor alongside a traditional WIM sensor
array to assess the level of accuracy. Although the project
was just initiated, there is hope that this trial will enable
some form of enforcement from historic data.

Lane 1 WIMS Relative Error (Gross Weight)

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101 105 109 113 117 121 125 129 133 137

Relative error %

Road temperature C

Graph display of accuracy
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Effective and efficient overload control is critical for ensuring a fair
competition between transport modes and companies, and minimizing
risk of damage to the road infrastructure, and of accident. The static
controls performed by police and weighing officers along the roads are
rather inefficient because of a very low rate of checked vehicles.
Moreover, these controls require a significant staff and are costly.
Therefore, some countries (Czech Republic, Hungary, Russia) started to
implement direct (automated) enforcement of overloads by WIM. Some
other EU Member States are preparing the type-approving of WIM
systems to do the same, e.g. Belgium (Wallonia), France. Germany is also
investigating that.
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In France and Belgium (Wallonia) investigations (R&D) were carried out to assess the feasibility of using
currently marketed WIM systems for direct enforcement, with the most advanced and performant sensors
and lay-out, but also some sorting algorithms and software, eliminating doubtful measurements. The aim is to
only penalize overloaded vehicles (with almost 100% confidence), and to ignore all vehicles which may be
weighed with an error above the tolerance. It is not an issue to loose some overloaded vehicles, while it would
be a great mistake to catch non overloaded vehicles.

Lab and field tests have been carried out since 2015 in France and 2017 in Belgium, with marketed WIM
systems, to assess their performances. 3 to 4 strip sensor lines per lane were used to average dynamic
variations of impact forces. Periodical recalibrations (adjustments) were performed, almost once a year. The
filtering of possible outliers or non compliant values was done using several criteria based on lateral wheel
path, speed variation and differences of measurements for the same axle on several sensors. For 4 and 5-axle
fully loaded trucks, almost 99% of the measurements were in the 5% tolerance for gross vehicle weight (GVW)
and 10% for axle load. For 2-axle trucks, the maximum permissible errors may be within 10%, up to 15% for
light vans (3.5 t).

A type approval procedure, based on the R-134, was proposed in France and in Belgium, and applied to one
WIM system in Wallonia. The legal issues and related procedures to implement direct enforcement are in
progress in both countries. Germany is also investigating that in order to also develop direct enforcement by
WIM. That is very likely to ensure in the future a good compliance of heavy vehicles and to extend the
lifetime of road assets. In developing countries, where the overload rates are much higher (up to 50% and
more), some simpler and cheaper WIM systems, even with larger tolerances (e.g. up to 20%) may be used for
direct enforcement.

5 - Weigh-In-Motion (WIM) for Direct Enforcement of Overloading

GOOD PRACTICE FACT SHEET

FACTSHEET N°5 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

For several decades, checks of overloading are carried out on static scales along the roads. Some vehicles are
selected by police officers, either by visual checks or using screening WIM systems, and then directed to
weighing area. In North America, virtual WIM stations are used for that. However, this method has strong
limitations and is rather inefficient, due to limited human resources, the increase of heavy traffic flow, the
avoidance of controls by drivers using communication tools and the difficulties to catch trucks in motion. In
France, app. 50,000 checks with static weighing are performed every year, i.e. less than 0.1% of the vehicles in
operation are controlled.
With the progresses of performances of WIM systems since the early 2000s, accuracy and reliability are now
allowing to use the best ones for direct enforcement, without increasing too much the tolerances (between 5
and 10%). However, implementing direct enforcement by WIM requires to adapt the driving law and to get a
type-approval of WIM instruments by the Legal Metrology. The OIML (International Organisation for Legal
Metrology) developed a Recommendation (R-134) on WIM, initially only for low-speed WIM on dedicated area,
and now extended to high-speed WIM on traffic lanes.
A few countries, mainly from Eastern Europe (Czech Republic and Hungary) and Russia started using WIM for
direct enforcement, after Taiwan which was pioneering that in 1999 and in 2010. However, the type approval
procedures in these countries does not fully comply with the OIML R-134.
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Key success factors for direct enforcement by WIM in the EU are:

• harmonizing the type-approval procedure of WIM systems according to the OIML R-134 (under revision),

• ensuring a high reliability of the measurements, such as 100% of the fined vehicles are really overloaded,

• applying the penalties equally to all the road users, which means an exchange of data between EU Member
States to collect the fines of all the infringements, wherever measured,

• implementing a sufficient number of WIM systems on the European road network, to monitor all the main
corridors and to avoid escaping routes. An estimate of one (automated) weighing per 2,000 veh.km was
suggested during the revision of the European Directive 2015/719, but not kept by the Member States. It
would require 20 to 50 WIM approved systems in the largest EU States, and a few in the smallest States,
which seems easily achievable.
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increase of the traffic flow, the constraints on staff resources, safety reasons and efficiency. Overspeeding,
traffic light, wrong direction and dedicated traffic lanes or low emission zones (HOV, public transport, green
vehicles, etc.) are already directly enforced with sensors and camera. The trend is now to include overload
enforcement in that frame. Higher the overloading rate, and lower the required accuracy of the WIM systems
(larger tolerances), which means that direct enforcement can also be implemented in developing countries.

The feedback of the pioneering countries (Taiwan, Russia, Czech Republic and Hungary) is very valuable, even
if some improvements are needed to fully comply with the International metrological procedures. Harmonized
regional or International legislations and practices would help to speed up the deployment.
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In Taiwan, in 1999-2000, the tolerance on GVW was 30% (and the overloads up to 100%), and after one year
almost no overload exceeded it. In 2010-11, the tolerance was reduced to 10%, and again after one year the
compliance was very good. Therefore the direct enforcement was suspended.

The total collected fines are estimated above 1 or 2 million US$ per year in each country, and the vehicle
weight compliance seems to be significantly improved, even if it is difficult to get accurate data.

In France, before implementing direct enforcement, some estimates were assessed. Each WIM system (today
29 used for overload screening) measures an average of 1 million trucks per year, on highly trafficked
motorways and highways. App. 5% of the trucks are overloaded, mainly below 10%, but some up to 20% or
more. Therefore, with 20 WIM sites used for direct enforcement, and a rate of 50% of validated overload
detection, 500,000 overloads could be fined every year, for an estimated amount of 100 millions € (average
fine of 200 €). Even if after a few years the proportion of overloads decreases by 80 to 90%, the remaining
collected fines could still reach 10 to 20 millions €/year, covering the equipment and maintenance costs. The
savings on infrastructure maintenance is not accurately estimated, but could easily be 10 to 50 times more
than the collected fines. Moreover, some additional benefits are expected on road safety. Moreover, a good
compliance would ensure a fair competition in the unique EU market, and each EU Member State must deploy
controls of overloads by WIM, according to the revised Directive 2015/719, and report the results to the
Commission.

In Taiwan, the vehicle identified as overloaded within the
tolerances, were warned. The driver could either choose to
stop in a parking and call the police for a static double check, or
continue the journey and recognize the infringement. In Czech
Republic, after 5 years without fines (2011-2015), the direct
enforcement is now operational (tolerances of 5% on GVW and
11% on axle load) and one WIM system catches app. 1,000
overloads per year. In Hungary app. 40 WIM systems have
been running since 2017, approved in the OIML class 5/F.
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MORE INFORMATION
Contact:
Bernard JACOB, Univ. G. Eiffel/ISWIM
bernard.jacob@univ-eiffel.fr

Author: Bernard Jacob 2021/10/22

Publications:
ICWIM conference papers and ISWIM publications:
https://www.is-wim.net/ (former https://www.is-
wim.org/) 

https://www.is-wim.net/
https://www.is-wim.org/
mailto:Bernard.jacob@univ-eiffel.fr
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Rising commercial traffic volumes, staffing cuts, and expanding roadside enforcement personnel
roles and responsibilities are stretching the ability of States to conduct effective commercial vehicle
enforcement. To address this, the FHWA Office of Freight Management and Operations and the
Federal Motor Carrier Safety Administration’s (FMCSA) Technology Division deployed two virtual
weigh station (VWS) ‘Model Sites’ on U.S. 25 in Laurel County, Kentucky and on Interstate 26 in
Unicoi County, Tennessee. VWS provides screening and monitoring capabilities like that found at
fixed weigh stations but does not require continuous human staffing and can be deployed at a lower
cost than a fixed site. The two ‘Model Sites’ are intended to demonstrate the functionality and
viability of VWS and advance the “Smart Roadside Initiative” (SRI) concept developed by FHWA and
FMCSA.
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In response to increasing commercial traffic volumes, staffing cuts, and the expansion of roadside
enforcement personnel roles and responsibilities, States are seeking new ways to monitor and
enforce truck size and weight regulations to safely manage the transportation of goods by
commercial vehicles.
Known limitations of fixed weigh station-based screening and enforcement activities (e.g., ability of
overweight vehicles to use routes around the fixed sites to bypass enforcement resources, high-
deployment and ongoing maintenance costs, required physical footprint of a fixed facility, land costs)
also provide strong motivation for States to consider new approaches to roadside compliance
verification and enforcement. To address these and other issues, States are increasingly turning to
“virtual weigh stations” (VWS). A VWS provides screening and monitoring capabilities like that
found at fixed weigh stations but does not require continuous human staffing and can be deployed
at a lower cost than a fixed site. Numerous States already have deployed virtual weigh stations as
part of their roadside enforcement programs.
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The project received permission from FHWA to begin Phase II,
Implementation in August 2015. Necessary hardware and software were
installed on U.S. 25 in Laurel County, Kentucky August 2015 and at the
Unicoi County, Tennessee site on I-26 between September 2015 and
October 2015.
Each site utilized the Smart Roadside Inspection System (SRIS) as an
automated tool to assist enforcement officers in screening commercial
vehicles. The system consists of two subsystems:
▪ License plate reader.
▪ USDOT number reader.
The license plate reader and USDOT reader subsystems were evaluated
over a period of several days and various weather conditions at the
Laurel County, Kentucky and Unicoi County, Tennessee sites. As
previously identified, the Kentucky site screens commercial motor
vehicles (CMV) on a highway with mobile enforcement monitoring from
off-site. The Tennessee site screens CMVs on a ramp with mobile
enforcement present on-site to conduct enforcement activities. Overall
system performance was measured using an identification rate by
combining the performance of the license plate reader and USDOT
reader and evaluating how often the system can capture at least one
identifying piece of information on the vehicle correctly.

6 - Construction of e-Permit/VWS model sites project

GOOD PRACTICE FACT SHEETS

FACTSHEET N°6 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT   

Laurel County, Tennessee 

virtual weigh station 

installation. (Source: 

FHWA)
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Publications:

Construction of e-Permit/VWS Model Sites: Project 

Summary Report Laurel, Kentucky and Unicoi, Tennessee 

https://ops.fhwa.dot.gov/publications/fhwahop18016/i
ndex.htm (2019)
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After the completion of modifications based on the Oak Ridge National Laboratory (ORNL) review,
both sites are fully deployed and operating as VWS. As part of this project, the project team will
provide three years of support for each virtual weigh station (VWS), including:
• Continuous testing of installed equipment to ensure proper function.
• Monitoring of test metrics to ensure program objectives are met (see Chapter 5 for more detail
on key test metrics).
• Calibration services to be performed twice yearly on a semiannual basis.
• Maintenance or repairs necessary to ensure above requirements are met.

This technology has been deployed at many locations across the United States and has proven to
be a successful tool for truck size and weight enforcement. The technology and methodology are
readily available through industry providers making deployment easily transferrable to other
jurisdictions.
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Following installation and calibration, a site performance review began to ensure that the above
functionality was met. Each site utilized the SmartRoadside Inspection System (SRIS) as an
automated tool to assist enforcement officers in screening commercial vehicles. Overall system
performance was found to be good.

The project team conducted the initial proscribed performance analysis with results consistent for
the site conditions and equipment deployed. The performance numbers officially collected by the
team meet the project goals and expectation of the system and continue to do so in subsequent
monitoring. The sites began full operations in May 2016.

The goal of the operational tests was to successfully demonstrate the design, planning, and

deployment of the two e-Permit/VWS ‘Model Sites’ and show that they are fully responsive to the

functionality outlined in the Architecture for Electronic Permitting (e-Permit)/Virtual Weigh Stations

developed by USDOT and published in 2011.

Enforcement staff were able to connect to the system and view vehicle details in real-time. At the

Tennessee site, this consisted of enforcement officers parked at the Unicoi County VWS site (which

has a pull-in area for trucks) who would view a live feed on their laptops via a cellular modem. In

Kentucky, screening data was automatically transmitted to the commercial vehicle inspection

station located on I-75 in Laurel. Staff at the station were able to take enforcement action for

commercial vehicles using US 25 to bypass the northbound inspection station.

The license plate reader and USDOT reader subsystems were evaluated over a period of several

days and various weather conditions at the Laurel County, Kentucky and Unicoi County, Tennessee

sites.
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Contact:

John Berg, Federal Highway Administration

john.berg@dot.gov

07.23.2021

Author: Tiffany Julien, Federal Highway Administration, Tiffany.julien@dot.gov

Overall system performance was found to be quite good. The read rate for the license plate reader
performed at around 80 percent at both locations, while the USDOT read rate varied from 77.8
percent in Laurel County to 82.2 percent in Unicoi County. The identification rates were 89.4
percent for Laurel Country, KY and 92.7 percent for Unicoi County, TN.

The global identification rates, based on a correct decoding of either the USDOT number or license
plate (or both) were 89.4 percent for Laurel Country, KY and 92.7 percent for Unicoi County, TN.

mailto:Tiffany.julien@dot.gov
https://ops.fhwa.dot.gov/publications/fhwahop18016/index.htm
mailto:john.berg@dot.gov
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In February 2013, Ontario initiated a Trial to test extended semitrailers up to 18.44 metre (60 ft 6
in), up from regulated 16.2 metre (53 ft), while maintaining overall tractor semitrailer length within
regulated allowances of 23 metres. The trial operation is on-going. Evaluation will take place once
the total fleet mileage within the Trial reaches 3.2 million kilometers. By the end of 2019, the
accumulated trip mileage was close to 2 million kilometers.
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The Trial was put up following a request from industry. The semitrailer is 2.24 metres longer than
the current maximum length allowed by regulation, allowing the movement of more light-bulky
freight per trip. The dimensional allowances determined for the trial operation bring the vehicle
configuration within dynamic performance thresholds used in Ontario to assure new heavy vehicle
configurations fall within Safe, Productive, and Infrastructure-Friendly (SPIF) standards. For
compliance, the wheelbase of the tractor is required to be within 5.0 and 5.5 metres, so to maintain
such things are front trailer outswing.

EL
EM

EN
TS

Extended Semitrailer Trial Conditions require a shipper to support the participation of the carrier by
entering into a Memorandum of Understanding. Initially, participation was only open to the retail
industry, but in 2017 the Trial was opened to any shipper and any commodity.

In addition, the following is required:
− Use of Anti-Lock Braking Systems (ABS) and Electronic Stability Control (ESC);
− A “Wide Right Turns” sign at the rear of the trailer;
− Carriers to provide driver training specific to the vehicle;
− Carriers to have 5 years of experience, a minimum $5 million insurance liability coverage, and a

minimum satisfactory safety rating;
− The original permit (not a copy) must accompany the semitrailer;
− Permits may be transferred between qualifying semitrailers operated by the same permit holder;
− Submit monthly reports with the record of each trip including name of the driver, origin and

destination locations, the route and length in kilometers, and indication of the type of cargo or if
empty;

− Carriers to notify reportable collisions, within 10 business days of occurrence.

7 - Ontario’s Special Vehicle Configuration 

Programs – Extended Semitrailer Trial

GOOD PRACTICE FACT SHEETS

FACTSHEET N°7 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

There are no additional impacts on pavement or
bridge infrastructure as weight allowances are
within the regulated limits. The objective of the
trial is to evaluate road safety; impacts on other
road infrastructure (poles, signs, etc.);
acceptance from other road users and
municipalities; and to evaluate the potential
impact on Ontario’s trucking industry, including
market and operational issues.
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Evaluation will be in relation to road safety, acceptance from other road users and municipalities as
well as general fitness to the road of the extended semitrailer. In particular, the evaluation will also
consider the potential impact of the extended semitrailer on Ontario’s trucking industry including
market and operational issues related to the new technology, including but not limited to:
▪ Analysis of collisions, including a comparison with other tractor semitrailers including the type and

characteristics of the collisions.
▪ Comments/reactions received from other road users, the general public and municipalities.
▪ Potential reduction in truck trips, fuel savings and environmental impact.
▪ Impact to the trucking industry and particular market industry, including competitive issues.
▪ Impact on current loading/unloading facilities at shippers’ facilities.

Publications:
Extended semitrailer trial operation, special vehicle
configuration permit conditions, available from the
contact person.
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The province has still not accumulated the mileage required to make a formal assessment of the trial,
however based on initial reports the trial is showing positive results. A final evaluation of the results
will determine whether to and how to proceed with a further measured roll out of extended
semitrailer operations, which could include an increase in number of permits and/or number of
carriers.
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and environmental benefits by reducing the number of trips required to move lighter bulkier cargo.
The extended semitrailer provides between 14% to 28% more volume when compared to
conventional 16.20 metre length van semitrailers and depending on the use a flatbed or drop-deck
semitrailer.

Carriers and their associated shipper partners are limited to 4 permits for their first calendar year in
the trial. After a year of successful operations, the carrier/retail partner may apply for an additional 4
permits to reach their 8 permit allotment. The trial is limited to a total of 40 permits. By the end of
2019 the trial was operating with 20 permits. Permits are not unit based, which means they can be
transferred between equipment.
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MORE INFORMATION
Contact:
Joe Lynch, Ontario Ministry of Transportation
Joe.lynch@ontario.com

Author: BRADLEY Sean , Transport Canada, sean.bradley@tc.gc.ca  June 2021                  
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In June 2018, Ontario initiated a special program allowing
extended saddlemounts. The program allows carriers delivering
to dealerships one additional tractor/truck, with an overall
length was increased to 29.5 metres from the current 3-vehicle,
25 metre regulated length limit. Saddlemount configurations
with up to 4 vehicles and forward extended saddlemount
combinations up to 3 vehicles are accepted within the program.D
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The program followed a request from industry, that had been expressed since 2006. The overall
length follows the length allowance introduced by the US in 2005. Previous attempts toward
accepting 4-vehicle saddlemounts were hindered as the dynamic performance of the longer
configurations showed that handling might be compromised. However, full scale testing showed
that, under certain conditions, the increased length could be allowed in a controlled permitting
environment. In addition, collision statistics involving these vehicle configuration types have
improved since previously reviewed in 2005-07. Also, Quebec had accepted 4-vehicle saddlemounts
since 2006, operating at 90 km/h and while under permit. Harmonization between Ontario and
Quebec has strengthened the supply-chain, allowing for less trips to deliver the same number of
heavy trucks to the end consumer.
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Overview of the technology - The second and any subsequent vehicle in the configuration is
connected to the vehicle ahead of it by means of a saddlemount device that acts as a fifth wheel
assembly. The forward extended combination consists of three to four motor vehicles whose wheels
are in contact with the highway and are all facing forward.

The 4-Vehicle Saddlemount Program Conditions include the following:
▪ The maximum speed is 90 km/h;
▪ Carrier has at least 5 years of prior saddlemount (drive-away) experience, a minimum $5 million

insurance liability coverage, and a minimum satisfactory safety rating;
▪ Carriers should provide appropriate training and orientation to drivers on the safe operation of

the extended saddlemount combinations;
▪ Driver to have minimum of 5 years provable tractor-trailer, tractor double-trailer, or saddlemount

(drive-away) driving experience;
▪ Carriers can only operate within a Primary Extended Saddlemount Network composed of all 400-

series highways and the Queen Elizabeth Way (QEW), including ramps;
▪ Access and egress from the Primary Network can be made at any exit/entrance ramp whereby

travel must be no greater than a radius of 10 km from such ramp;
▪ O/D locations farther than 10 km in radius from ramps off the Primary Network require an

engineering route assessment;
▪ Submit monthly reports with the record of each trip including names of the driver, origin and

destination, indication of the route and length in kilometers;
▪ Monthly report to be submitted electronically within 10 business days of the month’s end; and
▪ Notify reportable collisions within 10 business days of its occurrence.

8 - Ontario’s Special Vehicle Configuration

Programs – 4-Vehicle Saddlemount Program

GOOD PRACTICE FACT SHEETS

FACTSHEET N°8 – 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

4-Vehicle Saddlemount

3-Vehicle Forward Extended
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Publications:
4-vehicle saddlemounts combination program 
conditions, available from the contact person.
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Based on the initial results of the program seems to have positive impacts for the carriers involved;
the province sees no need, at this time, to make any changes to the current format. The future and
ongoing evaluation will inform the province how to proceed with the program.
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▪ Forward extended saddlemounts facilitate compliance with height limitations without forcing
manufacturers to operate only 2-vehicles in such a fashion, or forcing manufacturers to remove
roof cowlings during transport.

▪ The allowance of one more vehicle as part of the configuration reduces the total number of trips
by 17% to 33%, depending on the saddlemount configuration used. This results in economic and
environmental benefits for the transportation of the tractors/trucks.

Special Permit Conditions require compliance with specific dimensional and weight limits for both,
the 4-Vehicle Saddlemounts and the 3-Vehicle Forward Extended Saddlemounts.
This trial is part of a wider program, as shown in the extended semitrailer trial fact sheet.
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MORE INFORMATION
Contact:
Joe Lynch, Ontario Ministry of Transportation
Joe.lynch@ontario.com

Author: Bradley Sean , Transport Canada, sean.bradley@tc.gc.ca        June 2021  

• As of October 31, 2021 the total mileage is 900,000 kilometres with a total of 2,800 trips. About
10% of the trips used the forward extended saddlemount (FES) device.

• The reduction in trips is 25% with the standard saddlemount device and 33% with FES. Assuming
that every trip delivers all the trucks at the same location (which is not always is the case), the
total reduction in trips attributable to the program would be 720, or 26%.

• There are 3 carriers participating in the program.
• No safety incidents have been reported.
• No public complaints, or from local authorities or other trucking companies
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Experience with the Intelligent Access Program (IAP) has led to new telematics applications
assisting governments and industries to achieve route compliance and productivity
objectives at a lower Level of Assurance (LOA) and cost. The new telematics applications
are also facilitating better environmental performance and richer road use data captured
for a broader range of vehicles.
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The National Telematics Framework (NTF) is a digital platform for the use of telematics and
related intelligent technologies in Australia. Transport Certification Australia's (TCA) role as
administrator includes assuring and auditing service providers through type-approval and in-
service oversight of devices and systems, data storage and security, data analysis and
reporting, and independent advice to government and business about transport technology.
Recently, additional applications were added to the NTF, including the Road Infrastructure
Management (RIM) and Telematics Monitoring Application (TMA) applications, both of
which collect similar data (date, time, location, speed and where applicable mass) but at
lessened assurance requirements compared to IAP. Aggregated telematics data is used to
identify network usage and is provided via heatmaps for example. Smart On-board Mass
(OBM) technology may also be used and can be interoperable with telematics applications
to provide valuable data about axle group configuration and mass. This document focusses
on one of the telematics schemes in operation in Australia under the NTF. Additional
schemes are mentioned briefly and further information is available from the TCA website.
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Safety, Productivity, Environment,
Construction Transport Scheme
(SPECTS), New South Wales (NSW).
SPECTS is a voluntary scheme of the
RIM application. Under this, heavy
vehicles transporting construction
materials in the NSW Urban Zone may
gain additional network access if they
meet higher environmental, safety, and
compliance standards. Previously,
enrolment in the IAP and OBM services,
managed by the TCA and commercial
providers, was a prerequisite. However
this scheme now allows heavy vehicle
operators to use existing telematics
systems, be enrolled in the RIM
scheme, and use alternative mass
assurance (self-declaration), allowing
up to an extra 15 tonnes to be carried.

9 - AUSTRALIAN ROAD INFRASTRUCTURE TELEMATIC

SCHEMES - NATIONAL TELEMATICS FRAMEWORK 
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▪ A process to assist determine if a proposed telematics application is the appropriate tool
to achieve desired freight transport objectives

▪ A need to establish telematics-based assurance mechanisms for compliance with route
access requirements

▪ Management of certification and auditing of private sector telematics service providers
▪ A supporting framework for a competitive telematics market such as the NTF
▪ Secure access to telematics-derived information through a telematics analytics platform

to support regulatory, policy and operational objectives.

Publications:
1. National Telematics Framework 
https://tca.gov.au/national-telematics-framework/ 
2. SPECTS: https://www.rms.nsw.gov.au/business-
industry/heavy-vehicles/schemes-
programs/spects.html 
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▪ Outlook positive with likely benefits for road authorities and industry
▪ Other applications include:
▪ Where RIM enrolment applies--the Oversize-Overmass (OSOM) Vehicle Movement

Scheme, Farm Gate Access Scheme, and the Port Botany Container Movement
Efficiency Scheme (NSW).

▪ Where TMA enrolment applies--PBS Vehicle Monitoring, Special Purpose Vehicle (e.g.
Cranes) Monitoring (Tasmania), Hill Descent Monitoring (Western Australia) and High
Productivity Vehicle Monitoring (Victoria).

▪ As the operating framework for the IAP has been adopted as a standard by the
International Standards Organisation (ISO), there is potential for widespread
transferability of IAP and applications such as TMA and RIM internationally where
implementation of such applications assist to achieve relevant freight transport
objectives.
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The development of schemes such as
SPECTS is possible under the NTF which
was established by decisions of
government ministers. The NTF provides
the environment that:
▪ Provides a national platform for

telematics and related technologies
▪ Supports regulatory, contractual and

commercial applications
▪ Provides road use visibility and

intelligence
▪ Supports different levels of assurance
▪ Is a recognised international standard.
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MORE INFORMATION
Contact:
Christina Heffner, Department of Transport and Main 
Roads, Christina.M.Heffner@tmr.qld.gov.au
Gavin Hill, Transport Certification Australia, 
tca.gov.au, Gavinh@tca.gov.au

Author: Gavin Hill & al. May 2021 - edited

New Scheme / 

Application
Jurisdiction / Area Access arrangement Benefits and costs

Safety, Productivity, 

Construction and 

Environment Transport

NSW, Greater 

Sydney, specific 

network

Eligible vehicles carry 

additional mass within 

Greater Sydney area

Improved productivity, limited to 

specified construction materials, 

specific PBS vehicles, safety 

technology, RIM enrolment

mailto:Christina.M.Heffner@tmr.qld.gov.au
mailto:Gavinh@tca.gov.au
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The National Heavy Vehicle Accreditation Scheme (NHVAS) was first introduced in 1997 as a
productivity and safety initiative that provided transport operators access to an alternative
compliance scheme that linked compliance to road transport laws that regulated the mechanical
condition of their vehicles. In 2006 Concessional Mass Limits (CML) allowed an increase in axle and
gross vehicle weights and in 2008 added additional driving hours in recognition of adopting a quality
management system that ensured vehicle safety, vehicle loaded weights and driver fatigue were
controlled to avoid any increase in the risks to the transport task posed.D

e
sc

ri
p

it
o

n
 in

 
sh

o
rt

It is essential that government works with the transport industry to
maximise safety efforts while not impeding productivity. The NHVAS
was assembled as one solution to these endeavors. The scheme
covers three key risks for heavy vehicle transport, mechanical
safety, mass and fatigue. With vehicle safety being paramount, the
first module offered in the scheme was maintenance management.
Operators adopt a management system to control the risks the
mechanical aspects of vehicles present. The second module allowed
trucks to carry heavier loads for operators that adopt a management
system that controls the risks when carrying additional weight.
Driver fatigue was later addressed when additional hours of driving
were permitted for operators adopting a management system that
controls driver wellbeing and fatigue risks. NHVAS can be the
cornerstone to an operator’s Safety Management System, for
treating transport task risks.
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NHVAS is governed by a set of business rules and standards for operation within the Heavy Vehicle
National Law (HVNL) legal framework. The standards for each of the modules focus on meeting the
core of safety management system methodologies. Members in the scheme choose single or
multiple modules to participate in according to their needs and endeavor to address their primary
duty to safety. The positive nature of the scheme is seen with operational survey results showing
scheme participants being involved in fewer crashes.

10 - National Heavy Vehicle Accreditation Scheme (NHVAS) 

GOOD PRACTICE FACT SHEETS

FACTSHEET n°10 - 2021 TECHNICAL COMMITTEE 2.3 FREIGHT 

Standards common to all the modules cover the four pillars of safety

management including policy, risk management, assurance and

training. Each module includes standards that address the specific risks

posed by the transport task related to the key focus of the module.

Maintenance management standards address the mechanical condition

of a heavy vehicle, emphasising the vehicle remaining free of defects at

all times. This achieves a much higher standard than for the general

fleet which at best are subject to a minor inspection once each year.

Mass management standards focus on control of risks associated with loaded vehicles to ensure
weight limits are never exceeded. Operators must know the mass of their vehicle prior to departure
on every trip. They must also ensure the vehicle components effected by the weight of the vehicle
are maintained free of defects. Participants in this module are allowed to carry some additional
weight. Vehicles up to 55t can carry 1t more than the general fleet and vehicles over 55t can carry
and additional 2t. These weight limits are defined as the Concessional Mass Limits (CML).
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A one size fits all solution to adopting safety management is not appropriate given the diverse range
of business types and sizes. Smaller operators may lack background skills to assemble
documentation, which adds to the costs of joining the scheme. Record keeping and auditing costs
add to the perceived burden of compliance.
These impacts are offset with productivity gains and a higher level of credibility as a safe operator,
which opens the opportunity for business engagement contracts.

Publications:
NHVAS Business Rules and Standards
NHVAS Audit Framework
Safety Management Systems (SMS)
available from 
www.nhvr.gov.au
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All documentation including governance, scheme standards, auditing protocols and safety system
elements are made publicly available on the NHVR website. With the broader view that safety is for
all road users, the public are encouraged to use the documents and information to build their own
safety management systems without the need to become a certified member of NHVAS. The lessons
learned and structures provided to use can be applied to any business that wishes to have a
proactive approach to playing their part in controlling the risks operating in the heavy vehicle
transport arena. Other areas that the scheme can assist operators to meet their primary duties such
as load security risks, will continue to be areas of discovery for more heavy vehicle risk controls.
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Any vehicle over 4.5t is acceptable for nomination into the maintenance and mass modules.
Only powered vehicles are nominated for the mass management module. Trailers are not individually
nominated into the mass module as the powered unit may tow any trailer and use the CML for the
combination.
Drivers operating under the fatigue module must have regular certified health checks.
Drivers up to 50 years of age must have a health check every three years, after 50 it must be an
annual health check.

Fatigue management standards control the health and well
being of the driver, as well as the rosters and schedules the
driver is asked to perform. All the factors that effect the
mental and physical state of the driver are mitigated to
ensure fatigue is not the cause of vehicle crashes. With
these controls in place participants in this module are
permitted to drive an additional two hours in a twenty-
four-hour period. Operational data supports participation of
an increased number of operators recognising the risks of
fatigue contributing to pushing the number of crashes
reporting fatigue as a contributing factor downward.
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Author: Wayne Whitmore, NHVR, wayne.whitmore@nhvr.gov.au Version 2.0, edited August 2021
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An annual increase of 5-10 % in the numbers of
participants shows continual strong support.
Participants choosing to participate in multiple
modules is an indication that operators are
looking for ways to help address their primary
duty to safety. Although smaller operators have
the most obstacles, most participants have five or
less vehicles. Insurance company statistical
reports support well-maintained vehicles such as
those nominated in the scheme have fewer and
lower cost insurance claims. On road compliance
activities show that NHVAS-nominated vehicles
have a higher rate of compliance.

MORE INFORMATION
Contact: National Heavy Vehicle Regulator (NHVR): 
Director Safety Assurance :
Greg.fill@nhvr.gov.au

Principal Accreditation Advisor
Wayne.Whitmore@nhvr.gov.au

nti NTARC 2021 

Major Accident Investigation Report

Downward trend for fatigue crashes

mailto:Wayne.Whitmore@nhvr.gov.au
mailto:wayne.whitmore@nhvr.gov.au
http://www.nhvr.gov.au/
mailto:Greg.fill@nhvr.gov.au
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Charging vehicles a fee for excess weight can be done either by levying an extra charge based on the
weight of the vehicle, potentially in parallel with a fine when the circulation is illegal, or by delivering
a permit for a fee that will depend on the trip length and weight. To raise better acceptance, those
charges or fees should be calculated fairly. Several theoretical works have been carried out in several
countries like South Africa and the USA (Texas) to value the fair price to charge for heavily loaded
vehicles. On this basis a pilot has been set up in France on the A63 motorway.
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To tackle overweight vehicle circulation, either legal or not,
charging fees is regarded by various governments,
potentially in addition to fines for illegal loads, as a good
regulation means. Academic studies have been carried out
by the University of Texas in the USA, and the Council for
Scientific and Industrial Research (CSIR) in South Africa,
which show consistent results and pave the way for
implementation.
In France, research work was carried out for valuing fair
charge for various truck classes by SETRA in 2009 in view of
the national heavy goods vehicle charging scheme “Ecotaxe”
which was finally abandoned.
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Estimating the road wear cost of heavy vehicles in Namibia (CSIR), calculating the consumption of
service life of highways in Texas (University of Texas), or allocating building and maintenance costs
to the different types of vehicles (France) are various approaches for valuing the cost of specific
highly loaded truck circulation.
The extra cost is evaluated considering the Equivalent Standard Axle Load (ESAL) and the actual mass
of the vehicle as a multiple of ESAL. The first methodology relies on linking the present cost of a
pavement structure and its bearing capacity expressed in number of standard axles or ESAL. The
resulting factor is the unit cost per load equivalent factor. Results value around 4 to 5 $c/ESAL/mile,
or approximately between 2 and 3 €c/ESAL/km.
In the French case on A63, for the 52 km section, the extra charge ranges from 9 to 22 € per truck.
Charges ranging from 10 to 13 € have been chosen in the first trial. To implement the project, static
weighbridges are used next to the toll station. Control officers check vehicle axles and gross weight.
The location of the toll station allows the toll operator staff to charge tolls as needed.

11 - Charging Vehicles for Excess Weight
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The first step to implement involves toll staff and
requires control officers on site. Therefore, the
first key success factor is the good cooperation
between toll operator staff and control officers. In
the A63 pilot case, control officers coordinate with
the toll staff when they intercept an overloaded
vehicle. This cooperation is facilitated, in part, by
the location of the toll gate and weighbridges.
In the future, automatic charging could be used by
linking WIM devices and toll stations.

Publications:
Estimating the road wear cost of heavy vehicles (2018)
Equitable permit fee for overweight trucks (2014)
Extra charge for overweight vehicles on A63
available from http://www.a63-atlandes.fr/en/
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countries and contexts. For example, the calculations used to determine fees is accessible in the
literature and through official bodies like CSIR.
There are two issues that may limit transferability. First, successful transferability will depend on the
level of government support and enforcement to ensure a good cooperation with toll road
operators. Following this, the second factor will be acceptance by haulers and shippers, which might
depend among countries.
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Charging extra tolls for overloaded vehicles present great interest.
For the government it adds to enforcement means as fine or prosecution and improve compliance
with the regulation.
For road operators, it helps covering unexpected wear costs and avoiding unplanned maintenance
that might lower the level of service for users.
For hauliers and shippers, charging fair fees, based on weight and trip length, can increase equity and
reduce unfair competition.

In France, permitting overload or oversize vehicles on the road network still rely on administrative
process for which road authorities can charge a fixed fee amount. This fee covers road authority
time and human ressources for handling the case (choosing the route on roads having characteristics
adapted to the specific load and size, traffic management measures…) but not the potential extra
cost of the trip on its road network.

To set up a fairer framework, Texas University proposes, permits fees based on loads and trip length
since not only the truck load itself, but also the trip length and frequency has to be taken into
account when evaluating road wear costs.
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MORE INFORMATION
Contact:
Quoy olivier
olivier.quoy@a63-atlandes.fr
+33 6 61 30 71 66

Author: Quoy olivier, Atlandes, olivier.quoy@a63-atlandes.fr 08.04.2021, Version 1

Actual overweight regulation as

simple permits.

Here a 140t locomotive using a

bridge over A63 motorway

The second key factor is communication and pedagogy to ensure that all stakeholders are aware of
the new scheme and are encouraged to avoid overloading.

mailto:olivier.quoy@a63-atlandes.fr
http://www.a63-atlandes.fr/wp-content/uploads/2021/02/extra_charge_for_excess_charge_V1.pdf
http://www.a63-atlandes.fr/en/
30-Kemp-ESTIMATING-THE-ROAD-WEAR-COST-OF-HEAVY-VEHICLES 2018
mailto:olivier.quoy@a63-atlandes.fr
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Virtual Weigh-in-Motion (vWiM) is an emerging concept targeted at providing enhanced evidence
about the heavy vehicles that access the road network to support access and planning decisions.

vWiM aims to:
1. provide ‘virtual’ WiM data and related information at locations without a WiM station, and/or
2. enhance the credibility and application of heavy vehicle data by merging data subsets from

different technologies to provide a richer picture of heavy vehicle journeys and vehicle
characteristics.D
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The Queensland Department of Transport and Main Roads
(Australia) works to optimise heavy vehicle access to the road
network to benefit the community. When determining access
and planning outcomes, policy decision makers are regularly
required to exercise judgment balancing productivity and risk.
Decisions must be made with the (often incomplete) subset of
information and knowledge available at a given time, and this
incomplete knowledge can lead to sub-optimal decisions and
potentially uneconomic or unsafe utilisation of the network.
Credible decisions are aided by accessible data with
appropriate levels of confidence. Decisions that are informed
about the actual heavy vehicles accessing the network are
more credible and respectful towards stakeholders and
therefore more productive.
Developments in heavy vehicle data collection and analytics
are providing opportunities to improve these decisions and
challenge in-built assumptions through the delivery of credible,
accessible information about the heavy vehicles accessing the
network.
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Decisions made by road network managers 

are a balancing act

vWiM concept – enhancing value by 

combining complementary datasets

Load platforms designed to carry large 

indivisible loads pose the greatest risk of 

overloading structures

To date, vWiM analyses have focused on the largest vehicles on
the network, including Oversize-Overmass (OSOM) vehicles
such as load platforms which pose the greatest risk to bridges.
These analyses demonstrate that it is possible to:
▪ identify load platforms based on their axle footprint
▪ track individual vehicles as they travel across the network
▪ understand characteristics of the actual vehicles accessing 

the network (as opposed to what is permitted) including: 
∙ when, where and how often they travel, 
∙ their configuration and geometry,
∙ laden and unladen mass distributions, and 
∙ speed

▪ inform and monitor the effectiveness of access decisions
▪ generate vWiM at classifier sites
▪ assess data quality and cross-validate multiple datasets
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Breaking down barriers to access:
▪ Data silos – these often arise from privacy concerns relating

to passenger vehicles or data collected for high-value but
often narrowly scoped business objectives

▪ Realising potential value requires creative subject matter
experts and analysts to be allowed ‘behind the wall’ to
(a) understand the available data, its quality and limitations
and (b) combine and analyse data for emerging use cases in
an agile manner.

Stakeholder engagement is critical to:
▪ build confidence and understanding of the data,
▪ improve organisational data literacy and awareness, and to
▪ discover and understand the decisions the data can support.
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The concept of vWiM is transferable to all road networks.
Current work has focused on OSOM heavy vehicles which
present challenges (often running with tyres in the shoulder off
the sensors) and opportunities (unique axle footprints are
easier to identify and track than common ones). Data for other
traffic subsets will benefit from a similar approach enriching
datasets by combining them.
Additionally, much of the work described here can be applied
to historical data. Re-processing and analysing historical data in
new ways can provide valuable insights and inform the ongoing
management of assets and the network.
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vWiM has the potential to provide:
▪ better, more credible decisions
▪ better management of structural and pavement assets
▪ better use of the vast datasets already being collected
▪ greater confidence and understanding of limitations within

isolated datasets
▪ an understanding of what vehicles have been and are

accessing the network facilitating more efficient
management of assets.

The vWiM concept was used to combine bridge monitoring
data, CCTV footage, vehicle permit data and nearby WiM and
classifier data. In doing so it was found that OSOM vehicles,
which occupy multiple lanes, were often discarded or broken
into multiple ‘fragments’ in the WiM and classifier data
streams. Updates to processing algorithms have successfully
‘stitched’ the vehicle fragments from different lanes back
together (including historically) revealing a rich, previously
hidden dataset.
Work is ongoing to identify, access and integrate other relevant
datasets such as automatic number plate recognition data.
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MORE INFORMATION
Contact: 
Christina Heffner
Christina.M.Heffner@tmr.qld.gov.au

Dr Rob Heywood 
Robert.J.Heywood@tmr.qld.gov.au

Author: Dr Rb Heywood & al. Department of Transport and Main Roads December 2020

Speed versus GVM of load platforms

It is often assumed that load platforms carrying 

heavy loads travel very slowly – the data shows 

they typically travel much faster.

Tracking a load platform across the state
A prime mover towing a 7-axle load platform trailer 

crossed 7 WiM and classifier sites heading north over 

a 2-day journey.

Extrapolating WiM data from WiM sites to 

classifier sites

2 out of the 5 recorded mass readings were deemed 

‘higher confidence’ than others and matched well:

The above shows the distribution of gross vehicle 

mass extrapolated from a ‘reference’ WiM site to a 

site of interest using vehicle configuration, 

frequency and axle spacing data alone. The site of 

interest shown here is another WiM site allowing the 

comparison of vWiM data and recorded ‘actual’ 

WiM data to be compared. Accuracy is reasonable 

and extrapolated data useful when data is scarce.

mailto:Robert.J.Heywood@tmr.qld.gov.au
mailto:Christina.M.Heffner@tmr.qld.gov.au
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