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INTRODUCTION
One of the biggest problems road transport faces today is overloading of heavy vehicles.
This problem causes a number of difficulties like high maintenance of roads, greater distance
required for emergency breaking, causing potholes, rutting, delaminating and slowing the flow
of traffic which also leads to tempting dangerous manoeuvres by other road users to overtake.
Overloaded vehicles in South Africa caused over 1billion South African Rands (R) worth
of unnecessary maintenance in 2009, which is worth 2,5 billion Czech Crowns (CZK).
Overloading is caused by owners not complying with the law, but can be caused unintentionally.
For an example, a truck is legally loaded according to South Africa’s Road Traffic Act No. 93
of 1996 (1), after the truck delivers a few of its goods, the truck can become illegally loaded,
because of uneven axel loading.
All these problems caused by illegally loaded road vehicles can amount to a lot of unnecessary
sums of money being spent on repairing and controlling problems caused by these trucks.
One of the most effective means of traffic control used to minimise the overloading problem
and for traffic monitoring is weighing of vehicles. It’s been used for quite some time and has
been gradually improving as traffic flow rapidly increases all over the world.
Some of these weighing scales are also used for strategic planning, pavement design and law
enforcement.
The aim of this thesis is to analyse the weighing systems used in the Republic of South
Africa (RSA), their strengths and weaknesses and propose better measures for their use.
It also aims to design variants for weighing station layouts and propose locations for newly
proposed weighing stations in KwaZulu Natal (KZN).
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1 ANALYSIS OF WEIGHING ROAD VEHICLES IN OPERATION
There a lot of different weighing systems produced by different manufactures all over the world
and there is a variety of weighbridge types and methods relating to them, that can be used
to control overloading and for traffic monitoring.
There are two kinds of weighbridges, namely fixed scales and mobile scales and there are two
methods of weighing road vehicles, namely static weighing and dynamic weighing.
Static weighing basically weighs trucks, whilst they are stationary and have their axels on the
scale. These types of scales are able to obtain a lot of information about the vehicle including the
gross mass of the weighed vehicle and other data as the scales differ. The dynamic weighing
system basically obtains the truck’s mass, whilst the vehicle is in motion. It measures the mass
of each axel as each axel pass over its sensors. More data can be obtained from these systems,
dependent on the type of system.

1.1 Fixed weighbridges
Fixed Weighbridges are basically stationary weighbridges. These types of scales are older than
mobile scales and found more often across the country and the rest of the world than the latter.

The different types of fixed scales found in RSA are:


Single axle weighbridge,



Axle unit weighbridge,



Multi – deck scales.

The thesis will analyse the advantages and disadvantages of the scales, where they are used and
who does the weighing.
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1.1.1 Single axle weighbridge
These types of fixed scales are the most common scales found in RSA, even though they don’t
use much technology in their weighing procedure. They measure one axle at a time as can
be seen in picture no. 1 and then the masses of each axle have to be added up to determine
the gross mass of the vehicle, total combination mass and axle unit masses.
Its advantages are:


they are fairly cheap,



they are okay to use in locations where traffic flow is low.

They have the following disadvantages:


weighing of vehicles with a lot axles is time consuming,



setting up the site for overload enforcement is time consuming,



construction of the site has to be very precise,



the scales are heavy to transport from site to site,



these scales are not as accurate as axle unit weighbridges and multi-deck scales,



testing the weighbridge is not very easy.

These types of scales have a number of disadvantages and therefore have been under a lot
of pressure from courts to phase them out, despite been fairly effective.
They are mostly used on provincial roads and not on national roads, where the flow of traffic
is low. In most cases they are put there to control vehicles trying to avoid weighbridges on main
roads.
The weighing is carried out by traffic officers alongside The Department of Transport (DOT),
which the author thinks is satisfactory since the DOT owns the roads where these scales are used.
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Picture no. 1: Griffith Elder Single axle weighbridge

Source: (2)

1.1.2 Axle unit weighbridge
These scales consist of a single deck supported by a weighing mechanism. The size of most
of these decks is 3.2m × 3m to 3.2m × 4m.
They have the following advantages:


testing the weighbridge is much easier than it is to test a single axle weighbridge,



it is able to weigh vehicles with a lot of axles much quicker and without much fuss,



it is able to weigh any axle unit as seen in picture no.2 and picture no.3.

The main disadvantage of this scale is that they need a number of operations to weigh a single
multi-axle vehicle. It is also much more expensive than single axle weighbridge.
These scales are relatively cheaper, simpler and easier to maintain than multi – deck scales are.
These types of scales are well recommended for low traffic volumes routes. They are also seen
as more efficient than multi – deck scales, because multi – deck scales have a number
of operations for weighing a single multi axle vehicle.
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The

weighing

is

also

carried

out

by

traffic
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DOT.

The author is satisfied with who carries out the weighing since they own the roads where these
scales are installed.

Picture no. 2 and no. 3: Statweigh’s axle unit scale

Source: (3)

1.1.3 Multi – deck scales
Multi – deck scales have a number of decks, which have different lengths. Each deck has its own
weighing mechanism. Most of them have four load cells, one at each corner. Most multi – deck
scales also have four decks, but you do find some with three, two or five decks.
The decks lengths differ in various countries according to permissible maximum length
of vehicle combination in the country, therefore in RSA they should be slightly longer than 22m.
Advantages of this type of scale are:


it is very efficient for weighing of vehicles,



calibration tests can easily be done without test weights,



multi – axle vehicles are able to weighed in one operation.
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Its disadvantages are that:


they are relatively expensive,



they are quiet expensive to maintain as well.

These types of scales are recommended to be installed on routes, where there is a heavy flow
of traffic. These scales also require a canopy over the decks to protect the scales against bad
weather as can be seen in picture no.4.
The highway patrol or traffic officers carry out the weighing, which the author thinks is also
quite satisfactory.

Picture no. 4: Multi-deck scale in RSA

Source: (4)
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1.1.4 Typical weighbridge cost estimates
These are the cost estimates of weighbridges can be seen in the table below.
Table no.1: Cost estimates of weighbridges
Weighbridge type

Cost estimate (GBP)

Single axle scale

7 000 - 11 000

Axle unit scale

10 000 - 15 000

Multi – deck scale (Four decks)

100 000 - 140 000

Multi – deck scale (both sides of the freeway)

180 000 - 280 000

Source: (5), (19) and (20) edited by Author
The author thinks prices of these scales are quiet fair, considering what each of the scales is cable
of, for example only multi-deck scales are recommended for high traffic flow routes. That is why
they are so much expensive than the other scales.

1.2 Mobile weighbridge
Mobile weighbridges are quiet new in RSA. They are mostly used by traffic officers, but can
be bought for personal use (For example a freight transport company using it to check their
vehicles’ mass before it goes on its journey).
Portable Weighing Equipment (PWE)
PWE is made up of weighpad scales which are able to be placed on a flat road surface. The load
of the vehicle is obtained by summing up the axles’ mass as each axle passes over the sensors.
A number of different types of technology can be used as the weighing mechanisms such as:


A spring can be used, bringing it back to its initial position by turning a crank.
The resolutions correspond with the load measured.



Hydraulic pads can also be used. They use pressure variable of a liquid contained
in a coil to help measure the load.
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Portable weighing equipments are usually light and can be transported in a small trailer with
their accessories like mats, a computer and cables. The mats are required to align the vehicles’
axles, to enable accurate axle measuring.
Most PWE systems are also able to check for uneven side loading.
These types of scales are more accurate than most High Speed Weigh-In-Motion Scales, but only
a few of them can be used for law enforcement. They are mostly used to detect possible
overloaded vehicles and if the vehicle is identified as overloaded, it is directed to a nearby fixed
scale to obtain a more accurate reading before it is charged. The minimum data obtained by these
systems can be seen in 1.6.
An example of PWE is Mikros systems’ Mass 5000L(6)

Picture no. 5: Mass 5000L from Mikros systems
Source: (6)
1.3 Weigh-In-Motion (WIM) Scales
Weigh-in-motion scales are installed in national and higher order roads in South Africa.
This is done to provide traffic loading information, strategic planning, pavement design and for
law enforcement.
South Africa has 50 WIM systems set in all over the country on national roads. Most of other
African countries do not have WIM technology. South Africa is one of the few that has a few
manufactures, but they are still a developing country with regards to WIM technology. These
systems are used by traffic officers for screening.
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Weigh-In-Motion can be divided into the following groups


High Speed Weigh-In-Motion (HS-WIM)



Low Speed Weigh-In-Motion (LS-WIM)

1.3.1 High Speed Weigh-In-Motion (HS-WIM)
These are WIM systems which weigh heavy vehicles at high speeds of up to 130 km/h. These
types of WIM systems are used on highways and busy national roads. It usually weighs vehicles
travelling at their normal travelling speed on highways as can be seen in picture no.6. It is able
to measure a lot of vehicles passing over their sensors, but its biggest disadvantage is that
it is not very accurate. Most of them have -15 % accuracy of the total gross mass due to a lot
of external factors, but there are a few modern ones with better accuracy of -5 % to - 10 %.
These systems have an advantage that they save a lot of time for vehicle operators, therefore they
are able to weigh more vehicles than other weighing systems.
Another advantage this system has is that as a lot of vehicles are weighed, only the heavy
vehicles identified as overloaded by the HSWIM are stopped by authorities. With static weighing
systems all vehicles are stopped, even legally loaded vehicles, therefore wasting time.
These scales are able to weigh vehicles despite the speed the vehicle is travelling at and other
parameters like gross vehicle mass, axle unit mass, axle spacing and vehicles speed can
be obtained.
The most used technology for HSWIM is the use of bending plate technology. The metal plate
bends when the vehicles’ wheels pass over it and the variation in electric current is used to give
a reading.
Usually what happens with HS-WIM is that if a heavy vehicle is identified as overloaded by the
HS-WIM, authorities will direct the overloaded vehicle to a nearby Low Speed
Weighing-In-Motion (LS-WIM) or a static weighing system to obtain a much more precise
reading of the vehicle’s mass, before the vehicle is charged.
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HSWIM are also used for data collection.
An example of the HS-WIM in South Africa is Mikros systems’ HSWIM (6).
The weighing system is operated by The Department of Transport in conjunction with highway
patrol and state police. The author finds this satisfactory since these are the organisations that
own the roads where these systems are found and use the information gathered by these
weighing systems for things like strategic planning and pavement design.

Picture no.6: Mikros systems’ HSWIM

Source: (6)

1.3.2 Low Speed Weigh-In-Motion (LS-WIM)
This is a WIM system which measures heavy vehicles travelling at low speeds. These types
of WIM systems measure vehicles travelling at speeds between 1 – 10 km/h depending on the
type of LS-WIM system. Its advantage is that it is much more accurate than HS-WIM and
usually more information can be obtained by personnel. A disadvantage is that it takes much
more time and requires more personnel than the HS-WIM system.
These types of scales are not found often in RSA. They are relatively new, but are much cheaper
than large multi-deck scales and increase the rate at which heavy vehicles are weighed. This type
of weighing is usually used as checking procedures after a heavy vehicle has been identified
as overloaded by a HS-WIM to confirm that it indeed is. They are often used at logistics centres,
customs offices and for law enforcement.
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Another advantage of the LS-WIM is that some of them are not only WIM systems, but it can
also be a static weighing system where the heavy vehicle stops on the pads and then
it is measured.
The weighing system is also operated by The Department of Transport in conjunction with
highway patrol and state police and like the HS-WIM, the author finds this satisfactory.

1.3.3 WIM Manufactures in RSA and analysis of their scales
Mikros Traffic Monitoring (Pty) Ltd. (MTM) also known as Mikros systems is the biggest traffic
monitoring technology manufacture in South Africa. MTM is a South African Road Research
Institute and it produces products that help obtain information about traffic monitoring.
Its biggest client is the South African National Road Agency Limited (SANRAL) of the South
African National Department of Transport for the past 12 years.
Over the past 12 years, MTM has supplied SANRAL with a lot of services including:


overload control centre instruments,



Ad-hoc test sites,



permanent monitoring stations,



toll monitoring stations,



HS-WIM stations,



LS-WIM stations.

SANRAL uses 24 weigh-in- motion sensors to control heavy vehicles on South African national
roads. MTM also supplies its products to Botswana, Swaziland, Lesotho and Namibia.
The company’s WIM products include Mass 5000L and HSWIM. SANRAL operates its roads
according to vehicle mass limits stipulated in The Road traffic Act No. 93 of 1996 and the Road
Traffic regulations made in terms of this act. (1)
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MTM’s Mass 5000L

Mass 5000L is a portable weigh in motion scale from Mikros systems used to weigh heavy
vehicles’ axels individually and accumulate gross mass after all axels have passed over the
system’s sensors.
This type of WIM system is a LS-WIM system, so the vehicle has to be travelling with speeds
between 1 – 5 km/h when being measured.
Its main advantages are that:


it saves a lot of time as it is much quicker than static weighbridges,



it is much more accurate than HS-WIM systems,



it is also easy to set up and easy to use.

Its disadvantages are:


it is less accurate than fixed weighbridges,



it obtains less data than fixed weighbridges,



it cannot be used for law enforcement.

The MASS 5000L is mostly not used for law enforcement, but as a pre-selection process for
further weighing on a more accurate fixed weighbridge. Research is underway to make it a law
enforcer.
The system consists of 2 weigh pads as can be seen in picture no.7 and a computer. They can
be carried in a trailer. It has a rechargeable battery which last for about 16 hours.
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Picture No. 7: Mikros systems’ Mass 5000L
Source: (7)
Mass 5000L is used any where can be set up. Traffic officers usually identify potentially
overloaded vehicles anywhere and have the authority to stop the vehicle and conduct
a weighing process. They can also be bought from MTM for personal use (for example
a company using it to check if their vehicles are legally loaded or they can be used
at construction sites).


Costs of Portable weighpad systems in RSA

Approximate costs for portable weighpad systems as supplied by the suppliers:
(The costs do not include the cameras used on the Mikros system’s or the laptop used
to capture data).
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Table no.2: Approximate costs for portable weighing systems in RSA
Weighing system

Price

Irenco Vehicle load monitor system

R 54 250

Mikros Low Speed weighing in motion

R 61 400

system (standard)

Mikros System using 15m wide sensors

R 90 000

Mikros System including the purpose made

R 107 200

trailer (cones, umbrella and 2 chairs)

Source: (8)
Mikros systems’ HSWIM
HSWIM is a WIM scale that is embedded into the pavement of roads and highways as seen
in picture no. 8. This type of scale measures vehicles travelling at high speeds of up to 120 km/h.
It weighs axels individually as they pass over its sensors and like most WIM systems it can also
accumulate gross weight of the weighed vehicle.
Its advantages include:


its installation is quiet simple and easy to calibrate,



its sensors are removable, therefore allowing multi site application,



this system also saves a lot of time and does not disrupt the flow of traffic,



sometimes the driver does not know that the vehicle is being weighed, therefore cannot
try to avoid it.
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Like most HS-WIM systems its accuracy is its biggest disadvantage. It has an accuracy
of -5 % to - 15 % of the gross vehicle mass.
The information obtained by this type of WIM system is used for pre-selection for further
and more accurate weighing at a weigh station on national highways like the one in picture no.9
and roads and for pavement design. This system consists of Inductive loop sensors and Piezo
axel sensors embedded staggered in the pavement. It also has an evaluation unit next to the
sensors.

Picture No. 8: Mikros systems’ HSWIM
Source: (6)

Picture No.9: Mikros systems’ weighing station

Source: (6)
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Picture No. 10: Mikros systems’ traffic monitoring systems over South Africa
Source: (6)
Since the use of weigh-in-motion technology all over South Africa as shown in picture no. 10,
the number of prosecuted overloaded vehicles has decreased. It also requires fewer personnel for
weighing procedures, but it has not been effective to its full potential thanks to factors such
as poor roads.
1.4 Weighing systems Fixed versus Mobile versus High Speed WIM
Summary of the advantages and disadvantages of each system made by the author.
1.4.1 Stationary weighing system
Advantages are:


it is very accurate,



workers are able to obtain a lot of information from inspecting the vehicle and questioning
the driver.

Disadvantages are:


it takes up a lot of time,



when traffic flow is high, it gets congested,



it needs a lot of workers,



its maintenance is quite high,



its installation is not quite simple,
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1.4.2 Mobile weighing system
Advantages are:


its quicker then stationary scales,



it is much more simpler to maintain,



it is also cheaper to maintain,



it is flexible,



some of them have the ability to check for unbalanced side loading,



it uses fewer personnel than stationary weighing systems,



it has a higher accuracy than high speed WIM.

Disadvantages are:


it has less accuracy than stationary scales,



it does not obtain information as stationary scales about the driver and the vehicle.

1.4.3 High speed WIM
Advantages are:


its procedure is the quickest amongst all 3,



it does not disturb the flow of traffic when in operation,



only overloaded trucks are identified,



it is easy to install,



it is cheap to maintain.

Disadvantages are:


it is the least accurate,



because of its low accuracy, it usually works with the other weighing systems,



there is a lot of information it cannot obtain.
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1.5 Weighing of heavy vehicles (HV) and Axle mass combination load limits in RSA
These are the HV categories weighed in RSA.
Table no. 3: RSA’s HV categories
No. Of axles
2
3
4

5

6

7

8

HV class (axle combination)
1-1
1-1-1
1-2
1-1-1-1
1-1-2
1-3
1-1-2-1
1-2-1-1
1-2-2
1-1-3
1-1-2-1-1
1-1-2-2
1-2-1-2
1-2-2-1
1-2-3
1-2-2-1-1
1-2-2-2
1-2-4
1-2-2-3
1-2-3-2
1-3-2-2
Source: (9) edited by author

These are the axle load restrictions in RSA, stipulated in The Road traffic Act No. 93 of 1996
and the Road Traffic regulations made in terms of this act. (1)
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Table no. 4: Axle mass vehicle combination load limits
Axle combination
Single axle
Tandem axle
Tridem axle unit
Vehicle

Type
Steering two tyres
Two tyres
Dual tyres
Four tyres
Dual tyres
Six tyres
Twelve tyres
Combination
Allowance

Mass (t)
7.7
8
9
16
18
24
24
56
*2 % / 5 %
Source: (10)

*2 % on gvm / gcm and 5 % on axle/axle units
Regulation 365A or better known as the “bridge formula”, limits the concentration of axle loads
over any given distance and is defined as follows (1):
P = 2100.L + 18000 kg

(1)

Where: P – the permissible load [kg];
L – the distance between the centres of the extreme axles of any group of axles and/or
axle units [m];
Some weighing systems are able to check vehicle dimensions like the height, length and width
of the vehicle.
Table no. 5: Legal dimensional limit on goods vehicles

Overall width
Overall height
Length of rigid
Length of articulated
Length of combination

Medium (m)
2.5
4.3
12.5
18.5
22.0

Heavy (m)
2.6

Source: (10)
The author is satisfied with RSA’s axle load and dimensional limits, considering that RSA is in
the Southern African Development Community (SADC). RSA’s restrictions are much stricter
than the other countries in SADC including RSA’s neighbouring countries.
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Here is an example of weighbridge document after a vehicle has been weighed.

Picture no. 11: Weighbridge document after vehicle has been weighed

Source: (16)

The author shall comment on the information obtained after weighing procedures in 2.2
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Table no.6: Admission of guilt fines in terms of the section 57(5) of the criminal procedure ACT,
1977
Overload
2 % - 3,99 %

Fine
R 500

4 %- 5,99 %

R 750

6 %-7,99 %

R 1 000

8 %- 9,99 %

R 1 500

10 %- 11,99 %

R 2 000

12 %- 13,99 %

R 2 500

14 % +

No admission of guilt

Source: (12)
Table no.7: Admission of guilt fines which, may be determined by the public prosecutor in terms
of section 57(5) of the criminal procedure ACT, 1977
Overload
14 %

Fine
R 3000

15 %

R 3500

16 %

R 4000

17 %

R 5000

18 % +

No admission of guilt

Source: (12)
The author is not satisfied with the fines allocated in the above 2 tables.
He will further comment on it in 2.1.
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1.6 Weighing in KwaZulu-Natal (KZN)
The following data was collected from the province of KwaZulu Natal (KZN) in its annual report
on overloading. KZN is the seventh largest province in RSA, but is the second largest populated
province in RSA. The province can be seen in picture no.12. It has a total area of 94 361 km2 and
a population of 10 819 130. Its capital city is Pietermarizburg, but the largest and most known
is Durban. Durban’s port has the largest container terminal in the southern hemisphere,
so a lot of trucks carry containers and other freight to and from Durban.
Overloading in RSA is estimated at 25 %, but in KZN it is estimated at 12 % of heavy vehicles
(4). There are 15 provincial weighbridges in KZN as can be seen in picture no.13. KZN has 11
WIM systems located on KZN’s 2 national corridors, namely the N2 from Durban
to Johannesburg and the N3 from Cape Town and passes through East London, Port Elizaberth,
Durban, Empangeni to Emerlo. Only 3 provincial weighbridges are not on the national corridors,
but

on

provincially

roads,

namely

Marburg,

Vyheid

and

Greytown

in

order

to monitor heavy vehicles avoiding weighbridges on the main highways.

Picture no. 12: The province of KwaZulu-Natal
Source: (13)
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Picture no. 13: Weighbridges in KwaZulu-Natal

Source: (14)

Table no.8: Information on weighbridges in KZN

Source: (15)
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The author thinks that there are enough weighbridges on the national roads, but not enough
on the provincial roads to catch drivers trying to avoid weighbridges on the national roads.
He shall further elaborate in 2.2 and come up with proposals.
KZN Statistics
Table no. 9: Individual weighbridges Statics (2006)
Legal Limits
Location
Empangeni
Greytown
Grouteville
Ladysmith
Marburg
Midway
Mkondeni
Newcastle
Park Rynie
Umdloti
Vyheid
Westmead
Winkelspruit

TOTAL
Source: (16)

Tolerance Limits

Vehicles
Weighed

Vehicles
Overloaded

%
Overloaded

610
3 670
5 530
7 129
7 211
58 245
51 223
3 443
7 677
13 706
2 185
17 485
7 096

255
588
1 263
872
1 602
8 811
8 838
1 131
1 746
2 462
730
3 697
1 653

42
16
23
11
22
15
17
33
23
18
33
21
23

Average
Overload
(kg)
1 974
998
1 112
877
972
805
897
1 033
876
932
1 373
860
901

185 710

33 648

18

906

Vehicles
Charged

%
charged

158
223
452
255
686
1 624
2 232
366
612
557
317
956
539

26
6
8
3
10
3
4
11
8
4
15
5
8

8 977

5

Table no.9 shows which of weigh stations are the busiest and where most overloaded vehicles
were identified. It also shows that highest percentage of overloading does not happen at the
busiest weigh station for example in Empangeni only 610 vehicles were weighed, whilst 42 %
of them were overload. In the mean while 58 245 vehicles were weighed in Midway and 15 %
of them were overloaded. The same thing can be seen having a look at Vyheid and Mkondeni
respectively.
The author thinks this is a further indication that drivers of overloaded vehicles try to avoid well
known weigh stations on national roads. The table no.9 also shows that the overall percentage
of overloaded HV in KZN is below RSA’s overloaded percentage of 20 %.
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The following 3 pictures were made from data collected in KZN shown in their 2008 book
on overloading. Picture no.14 shows the number of vehicles weighed, overloaded and charged
in a year. Picture no.15 shows the percentage of overloaded vehicles exceeding and within the
tolerance from 1988 until 2006. Picture no.16 shows number of vehicles weighed, overloaded
and charged in a month.

Number of vehicles weighed, overloaded and charged in 2006
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Picture no. 14: Number of vehicles weighed, overloaded and charged in KZN (2006) per month
in a year.

Source: (16) edited by author

Picture no. 14 shows which months have been the busiest in terms of weighing of HV. It is quite
interesting to see that the busiest months are between May and December. This is most probably
due to the financial year coming to end in March.
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Percentage of overloaded vehicles exceeding and within the
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Picture no.15: percentage of overloaded vehicles exceeding and within the tolerance
Source: (16) edited by author
Picture no.15 clearly indicates that over the years, there has been a gradual improvement with
more overloaded vehicles being within the tolerance. Even though all vehicles used in this graph
were all overloaded. It does show encouragement that most overloaded drivers are not too
overloaded. It must be mentioned that RSA had their tolerance percentage reduced from 10 %
to 5 % on the GVM in 1997. So, these statistics are encouraging in the fight against overloading
of HV.
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Picture no.16: Number of vehicles weighed, overloaded and charged per day in December
Source: (16)
Picture no.16 shows which days were the busiest in a month. Having a closer look at the graph,
It is clear to see that there is recurring pattern which is after 5 busy days there are 2 days which
are not busy or sometimes no vehicles are weighed. This is, because those days are Saturday and
Sunday. Most weigh stations do not operate on weekends. That is the reason for low number
of weighed vehicles.
Vehicles are allowed to travel on weekends, but most weigh stations are closed. Some vehicles
are weighed using portable weighing equipment by traffic officers if they are suspected
to be overloaded. The author definitely thinks that this should be changed and vehicle weighing
should be done throughout the whole week by almost all of the weigh stations.
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2 PROPOSALS FOR CHANGE IN WEIGHING AND EVALUATION
This chapter summarizes the author's overall thesis proposals and suggestions.
2.1 RSA Fines
It is clear to see when looking at the damage caused by heavy vehicles compared to other road
vehicles, that legally loaded heavy vehicles cause a lot more damage. Overloaded heavy vehicles
cause much more damage. Having a look at the charges for overloading, the author thinks that
they are quiet soft and that they should be harsher on overloading offenders.
The reason the author thinks that, is because having a look at table no. 11, it shows the estimated
damage caused by light vehicles compared to legal and overloaded vehicles. Secondly, he thinks
heavy vehicle operators do not pay enough toll fees compared to light vehicle operators as can
also be seen in the table no.10 below. He thinks that when charging toll, the damage heavy
vehicles cause in comparison to light vehicles should be taken into account. In most cases,
overloading is done to save costs on transport by loading more freight than should be loaded.
This does not only lead to damage on roads, unsafe traffic situations, extra maintenance required,
but it also leads to unfair competition.
Table no.10: Toll fees in some of KZN’s plazas:
Location

Class 1 (R)

Class 2 (R)

Class 3 (R)

Class 4 (R)

King Shaka
Airport

Ramp

4.00

8.50

11.00

16.00

Mtunzini

Mainline

32.00

61.00

72.00

108.00

Ramp (S)

26.00

49.00

59.00

86.00

Ramp (N)

6.00

12.00

14.00

22.00

Mainline

36.00

91.00

217.00

307.00

Tsitsikama
(Source: 17)

Class 1: Light Vehicles
Class 2: Heavy Vehicles with 2 axles
Class 3: Heavy Vehicles with 3 or 4 axles
Class 4: Heavy Vehicles with 5 or more axles
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Table no. 11: Estimated damaged caused by vehicles on roads
Vehicle

Damage caused (%)

Cars

0

Heavy Vehicles (80 – 85 % legally loaded)

40

Heavy Vehicles (15 – 20 % overloaded)

60

Source: (11) edited by author

Considering all the things that have been mentioned above, the author suggests the following
charges for overloading offenders.
Table no. 12: Proposal for fines no.1
Overload
2 % - 3,99 %

Fine
R 1250

4 % - 5,99 %

R 2 000

6 % - 7,99 %

R 2 750

8 % - 9,99 %

R 3 500

10 % - 11,99 %

R 4 250

12 % - 13,99 %

R 5 000

14 % +

No admission of guilt

Source: (author)
Table no. 13: Proposal for fines no.2
Overload
14 %

Fine
R 5 750

15 %

R 6 500

16 %

R 7 250

17 %

R 8 000

18 % +

No admission of guilt

Source: (author)
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2.2 Weighing Document Data
The minimum data that should be obtained and shown by every weighing system on their
documents is:
For HS-WIM system:









Time and date of weighing,
Vehicle class,
Number of axles,
Speed of vehicle,
Lane in which vehicle is travelling,
Mass of each axle/ axle unit,
Gross vehicle mass,
Axle spacing.

For LSWIM systems and Static weigh bridges:













The data of weighing,
Time and date of weighing,
Vehicle’s registration number(s),
The vehicle’s sequence number,
Truck’s make,
The name of the operator,
The name of the driver,
The axle configuration,
Permissible axle and axle unit masses,
Vehicle’s actual axle and axle unit masses,
By how much the vehicle is overloaded,
Commodity transported.

The author also thinks that if a vehicle is identified as overloaded, the following data should
be obtained at minimum:





Origin of the vehicle,
Destination of the vehicle,
Road number where the vehicle was stopped,
The charging officer.
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2.3 Choice of weighbridge facilities and proposals for weighing stations’ layouts
The most import thing to consider when selecting the type of weighbridge facility
to be used at a weighbridge station is the traffic around the place. Other things to consider when
selecting includes experience with the equipment and whether its maintenance and operating
is complicated.
After all that considering then the project’s costs should weighed against the project’s benefits.
Things like initial, operating and maintenance costs against minimizing road damage and fees
collected from charged overloaded vehicles. It must also take into account that if the project
is successful, then there will be a reduction in the fees collected from charged overloaded
vehicles as time passes.
With all of this being considered, a weighbridge layout will be able to be selected. One of the
layouts currently used can be seen on picture no. 9. The author has proposed the following four
variants for layouts to be used at the weighing stations.

2.3.1Variant A
The first layout variant is a weigh station with all the facilities needed to make any weigh station
into a top class weighing station as seen in picture no 17. This kind of weigh station operates
on both sides of the road. It is well recommended for areas with high traffic. This kind of weigh
station layout won’t considerably disrupt the flow of traffic.
This weigh station will have a HS-WIM on the main road to identify potentially overloaded
vehicles. If vehicle is identified as so, it shall need to be tested on a LS-WIM with better
accuracy. If not identified as potentially overloaded by the HS-WIM, the vehicle will not
be asked to do further weighing and can continue on its journey. If the LS-WIM also finds the
vehicle to be potentially overloaded, it shall go for testing on a static weigh bridge and then
charged if still found to be overloaded. Otherwise if the LS-WIM finds the vehicle to be legally
loaded, the vehicle can rejoin the main road and continue on its journey.

39

Main road
HSWIM

LSWIM

Holding Yard

Static Weighbridge

Picture no. 17: Layout Variant A

Source: (author)

2.3.2 Variant B
The second weighbridge layout will be very similar to the variant A. The main difference
between the two is that that variant B only has a weigh station on one side of the road.
This disrupts traffic in a sense that vehicles travelling on the other side of the road will have
to cross over to other side to be weighed if found to be potentially overloaded.
Main road

HSWIM
LSWIM

Holding Yard

Static Weighbridge

Picture no. 18: Layout Variant B

Source: (author)
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This weigh stations will have the same facilities as the variant A, a HS-WIM, LS-WIM and
a static scale as seen in picture no.18. The procedure will also be the same. This variant is much
cheaper than the first, but is recommended for areas with considerably less traffic than the first.

2.3.3 Variant C
The third variant does not have all the facilities the first and second variants have, it only has
a LS-WIM and a static weigh bridge. A single deck static weighbridge is required at minimum
as seen in picture no. 19. This variant will require the vehicle to leave the main road. The vehicle
will first be weighed on the LSWIM for screening and if identified as potentially overloaded,
the vehicle will need to be weighed on the static weighbridge which will be followed by a charge
if it is still overloaded. If the vehicle is identified to be legally loaded by the LS-WIM,
the vehicle can rejoin the main road and continue on its journey.
This variant is well recommended for provincial roads with a medium traffic flow.

Holding Yard

Main road

LSWIM

Static Weighbridge

Picture no.19: Layout Variant C

Source: (author)
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2.3.4 Variant D
The fourth variant is recommended for roads with low to medium traffic flow. This layout
consists of HS-WIM system for screening. Illegally loaded vehicles identified by the HSWIM
shall continue to either a LS-WIM, static weigh bridge or a PWE just on the side of the road
as seen in picture no.20.

HSWIM

LSWIM/PWE

Picture no.20: Layout Variant D

Source: (author)
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2.4 Proposals for weighbridges allocation in KZN
Picture no. 21 shows the amendments the author would make to help with overloading control
in KZN. Using some of the variants mention above, the author would install weighing systems
in these locations.

Picture no.21: Proposals for weighbridges in KZN

Source: (14) edited by author
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Amendments made by the author of the thesis:
1. Amendment
The first amendment will be by the N2 national road and R69 provincial road intersection
close to the RSA Swaziland border as indicated in picture no. 22. The author allocates a variant
C layout in this location, because this location does not have a lot of traffic. The highway
is an alternative route to Swaziland from cities like Durban.

Picture no. 22: Area where amendment no.1 will be located by the N2 and R69
intersection.

Source: (18) edited by author
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2. Amendment
The second amendment will be on the R66 provincial road in the town of Gingindiovu
as shown in picture no. 22 below. The author allocates a variant D layout here, because
it is a provincial road and not a lot of vehicles pass through the town. The main reason the author
would allocate a weighing system here is, because of vehicles which try to avoid weighbridges
on national roads. The R66 route can be used to avoid some weighbridges from cities like
Durban to the center of the province.

Picture

no.

23:

Area

where

amendment

no.2

will

be

located

in

Ginindiovu

Source: (18) edited by author
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3 Amendment
This weighing station will be located on the N2 motorway close to the town of Kokstad
as can be seen in picture no. 23 below. The author allocates a variant 3 layout. The area has
a relatively busy flow of traffic. The reason the author allocates a weighing station here
is, because vehicles can detour off the national motorway to provincial roads within the province.
It will be designed to check vehicles before they can detour off the N2 motorway through towns
like Kokstad.

Picture no. 24: Area where amendment no.3 will be located just outside Kokstad
Source: (18) edited by author
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CLOSURE
The aim of this thesis as mentioned in the introduction was to analyze the weighing systems used
in RSA, their strengths and weaknesses and to propose better measures for their use. The thesis
also aimed at designing variants for weighing station layouts and to locate them to improve the
overloading situation in KZN.
In the 1.heading, the author analyzes weighing of heavy road vehicles in RSA by looking at the
different weighing methods, different weighbridges used, their advantages and disadvantages,
a

few

manufactures

and

laws

used

in

RSA.

The

author

also

has

a

look

at weighbridges in the province of KZN and their recent statistics.
In the 2.heading the author tries to make proposals for a few things which he analyzed
in the 1.heading which he thought need to be amended. In heading 2.1 he makes amendments
to fines allocated to overloaded vehicles’ operators according to the percentage of which the
vehicle is overloaded. In heading 2.2 the author looks at the minimum information a weighing
document should have after a vehicle has been weighed. In heading 2.3 he look at facilities that
should be selected at weighing stations and develop variants for weighing station layouts. In 2.4
he makes amendments to weighbridges located in KZN and relocates or allocates weighbridges
where he sees fit.
Benefits of the thesis:
 Analysis of weighing of heavy vehicle in RSA
 Analysis of RSA traffic monitoring manufactures
 Analysis of weighbridges in KZN
 Suggestions for improving overloading control in RSA
 4 proposed variants for weigh station layouts (A,B,C,D)
 3 proposed locations where the layout variants can be used in KZN
 Amendments to improve overloading control in KZN
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