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20. Municipal road maintenance in South Africa
– observations on current practice and a modus
operandi towards addressing service delivery

of R10, this equates to 9,900% additional cost to the first stitch! In the
case of a road, this adage could be re-written as “A patch (or re-seal) in
time saves millions of Rand”
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Municipal road maintenance, nationally, is more often than not the
“poor cousin” when it comes to budget apportionment. With limited,
and probably inadequate, fiscal ability there are a myriad of other
priorities which are typically perceived, by senior municipal officials
(and Councillors), as being more important.
The allocation of routine and periodic road maintenance funding is,
therefore, habitually insufficient to address actual needs and preserve
the road network in an acceptable condition. The consequence of under funding is an expanding backlog of maintenance and an exponentially increasing budget deficit as depicted by Figure 1 below.

ABSTRACT
In every municipal area in South Africa, public expectation in terms of
municipal service delivery varies for a number of reasons. To many of
our previously marginalized citizens, the provision of decent housing,
sanitation and electricity is the most important issue, to others the
timeous collection of refuse and the cleansing of streets is the main
concern whilst to many people the provision of well managed health
services is the over riding subject.
All of these topics are, obviously, of significant importance, but
perhaps the area that draws the most criticism and negativity is the
perceived poor condition of the road network. The undertaking of
effective and appropriate road maintenance of even a small road network is difficult without some form of road maintenance management
plan. For larger Municipalities this task becomes impossible.
Ad hoc road maintenance on a reactive basis is not only inefficient
in terms of cost, but also creates a perception of inadequate service
delivery.
This paper presents observations on the current routine and periodic
road maintenance practices of many South African Municipalities and
postulates a strategy to address public expectation in terms of acceptable service delivery in this regard.
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Figure 1: Road maintenance budget deficit induced by insufficient
funding in Year 1

INTRODUCTION
Municipal service delivery expectations vary from resident to resident,
usually being directly related to the economic status of the individual.
Poorer people will want access to housing and electricity, whilst more
affluent persons, who already have these items, will prioritise other issues. The condition of the road network is perhaps the only municipal
service that impacts on ALL residents regardless of financial standing.
There is an obvious, but often disregarded reason for efficient and
effective road maintenance that can be analogized with that of owning
a motor car: If the car is serviced regularly and repaired correctly, it
will give sustained and (usually!) trouble free motoring (i.e. service
delivery). If the services are carried out on an ad hoc basis and repairs
undertaken incorrectly, the vehicle will, in all probability, be prone to
frequent breakdown and will eventually be in such a poor condition
that it has to be scrapped.
A road network is exactly the same. Given timeous and appropriate
routine and periodic maintenance, the road will give an acceptable
level of service until such time that the structural design loading is
reached – many roads actually exceed this point significantly before
requiring major structural repairs.
If the road is not adequately maintained they will fail prematurely and,
like the motor car, will require reconstruction long before they should
i.e. they are “scrapped”. There is an axiom that states “A stitch in time
saves nine” where a stitch, costing say 10c, applied at the first indication of wear will save 9 stitches (90c) later.
If the problem is ignored then a new pair of socks is required at a cost

Figure 1 is a “simplistic” model which is based on a theoretical 10 year
routine and periodic maintenance budget requirement (to achieve an
acceptable “normal” standard) and a 10% maintenance “backlog” after
year one (1). The subsequent “required” (normal plus previous year’s
backlog) and “allocated” budgets are both increased annually by 10%
to allow for escalation. In addition, the previous year’s maintenance
backlog has been increased by a further 10% to account for distress
intensification.
It can be seen that, given this scenario, the backlog of maintenance
needs will exceed the budget allocation after a comparatively short
time frame (+/- 7 years) resulting in a situation where neither the backlog nor the current distress can be adequately addressed. The hatched
area indicates the annual, accumulated, budget deficit that would be
created under these circumstances – a dire situation!
The road network in a Municipality is, usually, the largest (in monetary
terms) asset that they are responsible for. The estimated replacement
value of the Buffalo City Municipality (B.C.M.) road network for example, in 2003, was R 2.3 Billion. If this figure is subjected to 10% annual
escalation, the 2010 replacement cost would be in the region of R 4.5
Billion. This is most probably the highest single asset value that B.C.M.
is responsible for, but receives by far the lowest budget allocation in
relation to its value.
The above hypothesis may explain the generally perceived poor condition of the road network in many municipal areas in South Africa.
Until budget allocations reach equilibrium with actual maintenance
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requirements, there can be no improvement in the condition of
municipal road networks and, therefore, acceptable service delivery
in this fundamental sphere of municipal responsibility will not be
realized.

MUNICIPAL ROAD MAINTENANCE – SERVICE DELIVERY
EXCELLENCE OR NEGLIGENCE?
What is “service delivery” in terms of the maintenance of a municipal
road network? It can be considered in two separate but intrinsically
linked ways:
• Service delivery, in the first instance, is the provision of a road network that is safe and comfortable to use, and where maintenance
is effected before defects become hazardous. This is the “apparent” service delivery that the road user (driver or passenger) can
physically see and, perhaps more importantly (from their perspective), feel.
• The second is the efficient, optimized use of available funding in
undertaking road maintenance. This is the “un-apparent” or hidden
service delivery. By utilizing budgets correctly, more maintenance
can be carried out per Rand there by mitigating wasteful expenditure. This is economic service delivery. A further important factor
to consider is that of Excess Vehicle Operating Cost (E.V.O.C.). A
poorly maintained road (i.e. potholed and/or excessively patched)
is in the region of 75% more expensive to drive on than a well
maintained road. The failure to undertake timeous and correct
road maintenance imposes an effective financial “double whammy” on the road user.
If the first aspect is systematically managed, the second will automatically be realized and, vice versa.
The undertaking of road maintenance in many municipal areas would
appear to be managed on an ad-hoc, reactive basis. This presumption
is based on observations of typical road maintenance practices over
the past few years and the perceived deterioration in the condition of
the municipal roads around the country.
Road maintenance management of even a small network is extremely
difficult without some form of maintenance “plan”.
For medium and large networks, the lack of a management plan
renders effective and efficient “pro-active” preventative maintenance
impossible.
The accepted method (world wide) of managing routine and periodic
road maintenance is by the use of a computerized Road Asset Management System, (R.A.M.S), also referred to as a Pavement Management
System (P.M.S).
Many Municipalities around the country implemented R.A.M.S. during
the mid to late 1980s and early 90s, but it would appear that, as we
enter the second decade of the 21st century, only the major municipal
areas still operate their systems in a proficient manner. Some, particularly the newer rural local authorities, have never even had a system.
The reasons for the decline in the use of R.A.M.S. is not known, but
it may be due to available municipal staffing resources and, probably
more to the point, the need to use available funds for actual improvement projects as opposed to an “invisible” management system.
There are various road asset management systems currently utilised in
South Africa, with various levels of complexity but, in essence, they
are all programmed to provide the same intrinsic information, viz:
• WHERE on the network is the maintenance needed (identification).

•

WHAT is the most appropriate maintenance measure in terms of
cost and life cycle benefit (optimisation)
• WHEN is the maintenance to be carried out (multi year prioritisation)
• HOW much does the identified maintenance cost (provision of
annual maintenance budgets – typically 3-5 years).
An example of typical reports, produced by a locally developed
R.A.M.S. is presented in Figure 2.

Figure 2: Typical reports generated by R.A.M.S. Program

Part 2
Whilst there are numerous other reports that can be generated, the
use of just the few outputs, as presented in Figure 2, would be of great
assistance in managing a road network.
It has been established that a number of Municipalities depend on
contractors, appointed on the “annual contract” basis, to undertake
road maintenance. The outsourcing of road maintenance is not unique
to South Africa and is a system that has been adopted by many road
authorities world wide.
The only anomaly is that the overseas model is usually on a multiyear basis, thereby ensuring that short term accountability is avoided.
Whilst an assessment of the rationale and merits (or de-merits) of the
annual contract strategy is not intended in this paper, the following
figures indicate typical standards of repair works undertaken on municipal streets in the Eastern Cape.

PA P E R S

Figure 3: Patched pothole and subsequent, secondary patch, on “exit” side

surface distress) as shown in Figure 5 is indicative of two malpractices, namely:
Reactive maintenance. The defects that required patching did not
occur simultaneously (old, more recent and new patches are clearly
visible) and the deterioration has been ongoing over an extended
period of time. Road distress typically worsens at an accelerated rate
and the condition of these roads can only be due to a lack of timeous
and correct maintenance.
Had the necessary repairs been undertaken when the first defects
were evident, the effects of distress escalation (this phenomenon is
particularly rapid with surface defects) would have been nullified i.e.
pro-active, preventative maintenance.
Flawed repair methodology. It is an accepted “rule of thumb” that,
once a road pavement exhibits around 15% (in area) of potholes,
cracking, failures etc, it is significantly less expensive to undertake a
correctly engineered “rehabilitation”.
Merely patching the potholes is a waste of effort and expenditure as,
sooner or later, this section of road will require correct rehabilitation
measures.
Figure 6, is another example of the “patch the pothole only” strategy
with areas of cracking being ignored. In this case the repair team,
which seems to be the norm, did not bother to remove the distressed
materials, but did attempt to hide this omission.
It can be clearly seen, indicated by the red arrows, that the asphalt
patching material is being eroded by vehicle tyres, revealing the existing surfacing below. To give the impression of a correctly constructed
patch, the edges have been squared off and painted with a bituminous emulsion (normally applied to seal the joint between “old” and
“new”). Is this an example of the repair team not knowing the correct
patching methodology, or a case of intentional deception as, in general, the patching is paid for per tonne?

Figure 4: Ignore the adjacent cracking and “distress escalation” occurs
Figures 3 and 4 illustrate a typical example of reactive maintenance or, as
it could be termed, “crisis management” or “emergency intervention” The
reaction, i.e. only patch the actual pothole (red arrow), and the consequence, namely subsequent distress escalation.
The following Figures depict the current condition of three (3) individual
streets in the Province.

Figure 6: Ineffective and incorrect repairs. A lack of training / adequate
supervision or intentional?

Figure 5: “A patch belatedly made results in an expensive charade”
The presence of the countless patches (in this case, mainly to repair

Figures 7 and 8 depict an ongoing situation on a main arterial road that
has become the subject of incomprehension amongst local residents. This
“problem area” has been continually repaired – sometimes on a weekly
basis, over the past 3 years.
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whereby the pavement design for each road was adjusted to meet the
in-situ conditions, B.C.M. were able to construct these roads at a total cost
of approximately R 880,000 per kilometer (including professional fees).
Photographs of the typical “before” and “after” condition of these streets
are presented in Figures 9 and 10.

Figure 7: “Patch the patch!”

Figure 9: Before upgrading work

Figure 8: “Patch the patch that was already patched!”
Numerous iterations of repair methods have been attempted ad nauseam – shallow patching, deep patching, not so deep patching, very
deep patching etc, etc, but none have solved the problem. Despite the
obvious and abject failure to correctly address this issue, the contractors
appointed by local authority continue to do the same thing i.e. when the
previous remedial action fails they patch the failed patch.
The quality of the repair work is, obviously, an important issue, but
another aspect that all these Figures clearly illustrate is the futility of reactive maintenance practices
It is acknowledged that the entire municipal road network in South Africa
cannot be judged on a few photographs. However, the examples were
selected to indicate what appears to be the “norm” and are considered
to be reasonably representative of the current routine road maintenance
methodology employed by many Municipalities.
In terms of service delivery, the standards depicted in these figures
cannot, in all honesty, be described as “meeting expectations”. Whilst it
could be argued, possibly, that “apparent” service delivery obligations are
being met by patching potholes, the “un-apparent”, or economic, responsibilities are certainly not.
The previous examples are all negative impressions of current road
maintenance practices. There are, however some positives that should be
applauded.
The Soweto Gravel Roads Project, completed in 2005, resulted in the
upgrading to surfaced standards of approximately 320 kilometres of previously gravel / dirt streets. In Buffalo City, a similar endeavour, the Upgrading of Mdantsane Gravel Roads Project was commenced in 2005. Phase 1
of this project concluded, in 2008 with the upgrading of +/- 26 kilometres of gravel streets. By utilizing adaptive and innovative methodology,

Figure 10: After upgrading
Phase 2, for the upgrading of a further 50 kilometres of all weather,
surfaced streets, was recently tendered for construction and similar
initiatives in previously marginalized areas are being undertaken in
other Municipalities around the country.

PART 3
What conclusion can be made from these observations? The obvious would be to conclude that many Municipalities are not meeting
service delivery expectations but, given the financial constraints, this
is perhaps the best that they can do. In addition to the fiscal considerations, it would appear that the majority of Municipality Technical
Departments, particularly the smaller authorities, are under resourced
in terms of staff and management “tools” (R.A.M.S. for example). This
results in the unenviable situation where incumbent officials and, in
particular, those at senior level, are drastically over utilized.

OVERSEAS ROAD MAINTENANCE PRACTICE – A LEGITIMATE
COMPARISON?
The Auckland Model
The Greater Auckland Metropolitan area consists of approximately 6,100
square kilometers (approximately 3 times the size of Cape Town) and is
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divided into seven (7) “Districts”. The Manukau City district is located
to the south of the Auckland CBD and is comparable in size (although
not population) to the greater B.C.M. municipal area. The total length
of surfaced roads in Manukau is approximately 74% that of B.C.M. with
a total of 1250 kilometres (B.C.M. 1670 km). The 2009/2010 budget for
routine / periodic road maintenance (including stormwater and other
drainage management) in Manukau City, is $NZ 22 Million ($NZ 17,600
/ km). Using a “buying power” exchange rate, based on the cost of road
maintenance activities in the respective Municipalities, this equates to approximately R 134 Million or, R 107,500 per kilometer. Budget allocations
for road maintenance in South African Municipalities will obviously vary,
but it is presumed that many of the local authorities will have allocations
significantly lower than R 134 Million.
On a recent visit to Auckland, the author noticed the distinct lack of potholes, cracking, rutting and other road pavement distress. The following
photographs (Figures 11 to 13) were taken in various parts of Auckland
and are typical of the prevailing condition of suburban streets and inner
city motorways in that City.

PART 5

Figure 13: Inner city motorway – UTFC surfacing

Figure 11: Typical residential street – asphalt surfacing

PART 4

Figure 12: Typical residential street – “chip and spray” surfacing

Why is there such a huge difference between the condition of the
roads in Auckland and the condition of the majority of municipal roads
in South Africa? Budgets for road preservation in New Zealand, whilst
probably being in excess of the funding available to many South African Municipalities, are not considered excessive and, therefore, those
responsible for this intrinsic service cannot merely spend, spend,
spend. A premeditated and structured maintenance management approach is required.
Perhaps the overriding reason could be the use of a Road Management
System. In New Zealand (as for many countries in the world) funding
for road maintenance can only be obtained if the responsible authority
operates a R.A.M.S. It is the opinion of the author that, even a small
road network of 50-100 kilometres, cannot be managed efficiently and
cost effectively without the use of this important instrument. For a
network the size of Buffalo City for instance, the lack of such a system
makes acceptable road maintenance service delivery virtually impossible, as previously discussed.
The entire road network in the Manukau City area (and the other six
Auckland districts) is visually assessed on an annual basis, with other
testing such as Falling Weight Deflectometer (F.W.D.) and skid resistance testing being carried out on the major roads (arterial roads and
motorways). The assessment of the condition of the surfaced roads on
an annual basis is, perhaps, an “over kill”.
In South Africa, urban road networks are typically assessed on a three
(3) year basis, with maintenance actions during the intervening years
being undertaken as per the various maintenance schedules produced
by the R.A.M.S. Assessment cycles aside, there can be little doubt,
based on overall road network condition, that the Manukau City and
greater Auckland R.A.M.S. is providing decision makers with the right
answers.
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Another significant difference between Auckland and South African
Municipalities is that the routine and periodic road maintenance
management is “out sourced”. The Manukau City council appoints
“Network Managers” through an open tender system, with the successful tenderer being responsible for the management of all routine
and periodic road maintenance for the subsequent three (3) years,
after which there is a further tender for the provision of this service.
There is a six (6) month “lead in” period, at the start of the contract,
to allow for the initial needs assessment
The functions of the appointed Network Manager are too numerous to
discuss in this paper but, in essence, the system works thus:
• Network Manager identifies maintenance and budgetary requirements. This is not limited to just the road, but also includes for
sidewalks, drainage, road marking and signage and verge maintenance. The needs assessment is undertaken annually at the start of
each year.
• Appoint contractors (following a tri-annual tender process) for
routine road maintenance and the management of these contractors.
• Undertake designs and contract documentation for periodic maintenance (re-seals, asphalt overlay and, predominantly, mill and
replace).
• Manage tender process, evaluation and contract administration of
periodic maintenance projects.
• Ensure that all road signage and road marking is maintained in
good (and, most importantly, safe) condition.
• Manage and effect emergency maintenance as required.
It can be seen, even from the much truncated function list above, that
the Network Manager appointment requires a considerable number
of appropriately trained and experienced personnel who can be fully
dedicated to the project. For the Manukau network management, the
appointed service provider has a staff complement of around 70 who
are 100% committed to the project.
This example has been included to illustrate how other countries manage their road maintenance responsibilities and the Auckland “model”
may be a possible solution to the existing road maintenance situation
in South African Municipalities.
Given the probable financial disparity, a comparison of the condition
of roads in Auckland and those in towns and cities in South Africa may
not be “fair”, but it should definitely be a situation that we aspire to
and be working towards.

FUTURE STRATEGY – HOW CAN ROAD MAINTENANCE
SERVICE DELIVERY BE IMPROVED?
In order to address the existing situation, it is essential that funding
for routine and periodic road maintenance be increased dramatically.
As discussed previously, even a comparatively minor budget deficit
results in a significant maintenance backlog after a relatively short
period. It is not known what the current backlog is, but it can be presumed to be significant. It is imperative that the backlog be quantified
so that adequate future budgets can be identified to address the surfeit
and, at the same time, implement the requisite “real time” maintenance interventions.
The only rational way to undertake such an assessment with any
degree of technical and financial efficacy is through the use of a Road
Management System and, therefore, it is suggested that the urgent implementation of this important management “tool” be investigated by

all Municipalities. It will probably be necessary to appoint an external
service provider to provide and initiate the system in the short term
but, through knowledge transfer and support, it should be possible for
the Municipal technical department to operate the system thereafter.
There will obviously be a “start up” cost associated with the adoption
of such systems, but this will be significantly outweighed by future
savings.
If the inception of a full scale R.A.M.S. is not possible, the least that
should be considered is a “periodic maintenance” inspection to identify urgent re-seal, asphalt overlay and rehabilitation actions.
This assessment would consist of a “drive through” inspection and,
if undertaken by suitably experienced pavement engineers, could be
completed at a rate of one (1) day per 40-50 inspection kilometers,
following which a schedule of periodic maintenance needs could
be produced. By firstly addressing road segments that require more
serious interventions, the maintenance backlog will be reduced more
rapidly in terms of monetary value.
A second area where the delivery of appropriate road maintenance
could be improved is that of supervision of the road routine maintenance crews and, where applicable, management of the contractors.
Presuming that a R.A.M.S. is already operational, maintenance needs
will have been pre-identified and, therefore, the maintenance teams /
contractor can be issued with “repair measure priority lists” whereby
roads with the highest need receive the earliest attention. This notwithstanding, without correctly trained and supervised maintenance
teams, the identified repairs will be undertaken incorrectly and will, in
all probability, fail in the short term.
The acceptance control methodology for work undertaken by road
maintenance contractors should also be improved.
The nature of routine maintenance contracts dictates, by necessity,
that asphalt patching is measured by the tonne (as opposed to the
sq. metre), a situation that could be manipulated to the contractor’s
advantage. To mitigate the risk of over payment, the road authority
should insist on weighbridge certificates and the asphalt supplier’s
daily production control sheets.
In this way, the tonnage and Marshall / Rice’s density of the asphalt
taken to site can be established (together with other important mix
characteristics) and, therefore, a check on the “claimed” tonnage can
be made. In addition, no payment should be made without a final
“signed off” acceptance certificate for each and every piece of work
undertaken.
The outsourcing of road maintenance management, as per the “Auckland Model”, should not be discounted.
The condition of the “average” street in Auckland bears little resemblance to its South African counterpart and, whilst it cannot be
categorically proven that this is due to the use of a specialist service
provider (as opposed to in-house management), there can be little
doubt that the quest for financial profit and re-appointment will instil
an ethos of service delivery excellence in the provider of such a
service.
It is apparent, to most, that a “paradigm shift” is required from municipal officials (both technical and financial) on the subject of routine
and periodic road maintenance service delivery.
The poor condition of many municipal road networks is a direct consequence of the reactive maintenance tactics currently employed, a
situation that will only be exacerbated, at an exponential rate, should
an immediate and drastic change to the status quo not be realized.

