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ABSTRACT

E�ective management of Municipal infrastructure is key to an acceptable 

-

-

improve accessibility to and mobility of rural communities and the pros-

pect of future development. It has been structured to respond to the pre-

vailing statutory accounting compliance requirements, and recognised 

good practice pertaining to infrastructure asset management, substanti-

ating decisions that will have a direct impact on service delivery.

It is a cost e�ective approach with a practical slant to road asset manage-

as a systematic method of information collection, evaluation and decision-

making, which is necessary to permit the optimisation of resources for the 

maintenance, rehabilitation and the construction of pavements. Where 

one can see the whole picture within the current dispersed environment 

where inadequate or incompatible systems for managing information and 

communication can be amalgamated, enhancing hotspot analyses and 

-

ing through allowing users to extract and analyse useful information that 

was previously buried in large datasets collected in silos. This initiative is 

aimed at addressing the on-going deterioration of South Africa’s road net-

work and has provided opportunities for small and emerging contractors 

aligned with the outputs as stipulated by the S’hamba Sonke program. 

payment by consumers, exacerbating lack of cost recovery in many cases, 

this may lead to strikes and protests which can become violent. Working 

-

e!t of all in the country.

INTRODUCTION

Being well aware that e�ective management of municipal infrastructure 

is key to municipalities providing an acceptable standard of services to 

assist those municipalities with skills shortage in the management of their 

respective road infrastructure. Infrastructure has a direct impact on the 

quality of our living environment and opportunities for communities to 

prosper. Municipalities must demonstrate good governance and the pro-

cesses adopted must be e"cient and sustainable.

BACKGROUND

-

and the collection of associated road and bridge inventory data, condition 

assessments, road-related assets such as road signage, pipes, storm-water 

-

pendency in obtaining the ultimate goal of sustainable service delivery 

within all departments.

OBJECTIVES

Improved data on rural roads will guide infrastructure investment, im-

prove accessibility to and mobility of rural communities and the prospect 

of future development. As this information is fully transparent, Govern-

ment will have a handle on it at all times, guiding proper planning on 

spending of infrastructure funds (from the MIG and elsewhere). This can 

be achieved by transparent monitoring of performance and monthly 

expenditure through a fully web-based system which implies that man-

infrastructure constrictions. Information is available per department, on 

portfolio or per province or even at a lower level, should such information 

be required. Providing essential information for network level projects 

such as principal inspections, partial inspections, completion inspections 

and visual assessments. Information can be drilled down for project level 

inspections and maintenance program implementation.

It has been structured to respond to the prevailing statutory account-

ing compliance requirements, and recognised good practice pertaining 

to infrastructure asset management. In addition, good engineering best 

practice is encapsulated into the o�ering which provides a professional 

and sustainable solution to national government. Obtaining adequate 

warning before serious structural failures occur, disrupting service deliv-

ery, due to extensive knowledge of the current state of infrastructure and 

historic records of spending, repairs and strengthening. Enabling future 

budget forecasting through detailed and summarised reports.

This supports “whole of life” asset costs ensuring that funds are to be al-

located for the complete life cycle of assets, including the operation, main-

tenance and replacement cost associated with assets. Bene!ts include 

knowing the location, condition and usage of the available infrastructure 

whilst building human capacity, economic empowerment and community 

the implementation of an interrelated, transparent infrastructure monitor-

ing and management system. This should harbor best practices, coaching, 

knowledge management, and human resource skills development. The 

and improve maintenance planning, communication between Munici-

will have an impact on one another. It is a cost e�ective approach with a 

practical slant to road asset management and bridge management.

APPROACH / METHODOLOGY

This paper highlights how a Holistic approach to the establishment of 

-

palities proves to be e�ective as a solution to eradicating service delivery 

challenges encountered in the past through:

transfer programs

In essence the methodology is based on the visual assessment of 

roads, which originates with road location inventory, together with  

 

 

 

-

data modeling solution, encompassing a unique institutional knowledge 

base of the Governmental environments. With a primary goal of creating 

the national programme management o"ce, where all data pertaining 

to infrastructure and service delivery in the country for all departments 

are hosted. Guiding Grant allocation and funding programs based on 
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KEY FUNCTIONS

Interactive Road Location Reference System (IRLRS)

-

erence system for all measurements of data.

can be used to reference all related road furniture data along with the kilo-

be a national standard enforced by TMH-18:

  road_id – Unique identi!er across the entire authorities’ network.

road_num – A road number allocated to provincial and national 

roads only.

start_km – Indicating the start km position of this particular segment 

end_km – Indicating the end km position of this particular segment e.g. 

 surface

pavement; Earth and Unde!ned.

 class

 district

length_km – The length of the road segment.
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The minimum requirements for road network data is presently being 

-

will be imports for the use in query tools with a bridge as a possible 

reference point.

Road Asset Management System for Paved and Unsurfaced roads 

-

mation collection, evaluation and decision-making, which is necessary to 

permit the optimisation of resources for the maintenance, rehabilitation 

work programs, which will provide the optimum maintenance solutions 

for the limited funds available through identi!cation, quanti!cation, pri-

oritization and budgeting for rural road networks.

Tra!c Control System (TCS)

-

trict municipalities should be assisted to collect tra"c data in line with the 

counts of key road links. All the whilst uplifting the community by using 

local unskilled labour, obtaining tra"c volume data not older than three 

-

ing and paved width changes.

-

ment System for keeping an inventory of bridge structures, culverts and 

other structural assets. In addition, such system should facilitate condition 

assessments in order to address any safety risks and required mainte-

nance programs. Applying specialised functionality and generating useful 

maintenance management reports including a GIS module from where all 

to identify structures with di�erent thematic properties. 

A BMS system provides the functionality to serve as a master database, 

in which all relevant bridge and culvert data can be recorded, assessed 

-

nicipalities to the condition of their bridges and culverts with many bridge 

rehabilitation and maintenance projects being carried out on an ad‐hoc 

-

nicipalities to manage all their structures, allowing for the prioritisation 

of all structures in terms of maintenance and rehabilitation requirements 

which would lead to the optimization of funding spent on structure main-

tenance and rehabilitation works.

It is thus important to rate defects as opposed to giving the respective 

inspection items an overall condition rating. The rating system used for 

the system helps the inspector to focus on the defects on a bridge or 

or severe the defect is. The extent (E) refers to how common the defect 

consequences of this defect with regard to safety of the user and the 

structural integrity of the asset. The urgency (U) with which the remedial 

work should be carried out provides a way of applying time limits on the 

repair work. These time limits usually range from immediate for “Make 

safe” incidents, within the next !ve years, within the next ten years or dur-

ing routine maintenance.

Integrated Management Reports and Graphs

Management reports and graphs are a direct result of integrated infor-

mation management. Where one can see the whole picture within the 
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current dispersed system where inadequate or incompatible systems for 

managing information and communication can be amalgamated.

Integrated Thematic Map Themes

A thematic map is a map that focuses on a speci! c theme or subject area, 

especially designed to show a particular theme connected with a speci! c 

geographic area. These maps can portray any aspects of the geographi-

cal area which is available within the data, examples may include among 

others, the VCI (visual conditioning index) of a speci! c road link, the 

structural priority index and location of infrastructure and average daily 

tra"  c per road link. This increase the capability of hot spot analyses and 

visual reporting.

Spatial Query Facility on Roads (Geo-processing)

Encompassing a user-friendly GIS based, but GIS independent, infrastruc-

ture and asset management solution (Hanekom et al 2008). Enabling the 

user to cut across functional areas in a data mining attempt, revealing in-

formation that would otherwise be hidden under layers of 

Decision Support System

ment Information Systems (MIS) in that it is a computer-based information 

system providing sets of capabilities for non-routine decisions and sup-

ports analysis and decision-making within the municipal environment or 

business sector. Whereby MIS primarily provide information on the busi-

ness unit performance to help stakeholders in monitoring and controlling 

the business.

users to extract and analyse useful information that was previously buried 

in large datasets collected in silos. Through knowledge discovery one can 

identify novel and valuable patterns in large volumes of data through the 

selection, preparation, and evaluation of the contents irrespective of from 

which sector it originates providing cross functional data analysis and pat-

tern prediction capabilities.

Economic and human CAPACITY building

This initiative is aimed at addressing the on-going deterioration of South 

Africa’s road network and has provided opportunities for small and emerg-

ing contractors aligned with the outputs as stipulated by the S’hamba 

Sonke program.

The S’Hamba Sonke Programme seeks to empower young people and 

women, to develop skills and enhance dignity and human worth through 

constructive labour. It is supposed to target poverty stricken areas in the 

country and identify the special focus areas that deserves special inter-

vention. Other objectives include building local capacity through skills de-

velopment and mobilization of resources to improve community facilities 
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FIGURE 2  Integrated information management

FIGURE 3  Impact Funding Scenarios on Paved Condition
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like schools, clinics and other social and economic opportunities by up-

grading secondary roads network, ! xing and repairing potholes.

with some being in their ! nal year of registration with ECSA as professional 

technicians. Assistance provided through this training program among 

Calibration using tablets and custom developed software. Further practical 

ual condition assessments with an experienced assessor  provided by the 

appointed service providers. All assessors were continuously monitored as 

part of the quality control measures. The graduates were required to pass a 

calibration test before they were allowed to work without the supervision 

of a senior road assessor to incorporate a general standard for this opinion 

based assessments. The accuracy of the visual assessment data depends 

largely on the knowledge, experience and commitment of the assessors 

a learners licence. This was followed by an advanced driver training course 

aimed speci! cally at travelling on gravel roads, and was undertaken in the 

All the graduates attended a Level 1 First Aid course conducted by a ac-

credited Private Emergency Care Training Academy. General occupational 

health and safety induction as well as a site health and safety induction 

were provided to all the graduates by a professional site safety o"  cer 

employment period as their practical year – this experience would then 

be signed o#  by their Mentor at the end of the year. Graduates that have 

nician’s-in-Training. Their log books will be signed o#  by their Mentor after 

each phase of the project (e.g. after GIS centreline set development stage, 

then after the visual assessments have been completed, etc.)

Engineering basic theory was provided by professionally registered engi-

neers with site visits to depict practical experience in placing of asphalt 

MobiCap user training sessions were conducted to aid in the use of a road 

inventory data capturing software. In-house GIS training and support 

provided by the service providers in conjunction with a formal classroom 

non-accredited training in the use of QGIS open source software.

Graduates attended the following accredited training courses 

CONCLUSION

South Africa has infrastructure assets with a replacement value of several 

aging this aging infrastructure. Principles to adhere to and of importance 

sioning of the infrastructure. E# ective management of infrastructure is 

required to ensure each facility reaches its design lifetime and with it a 

balanced service delivery environment. “Money saved” on management 

of assets is not a saving and it becomes a vicious circle once infrastructure 

is allowed to deteriorate.

Expensive refurbishment becomes necessary and there is even less 

poor service delivery and reduced payment by consumers, exacerbat-

ing lack of cost recovery in many cases, especially in South Africa, lead 

to strikes and protests which can become violent. Working together, we 

fects based system to ! nd a symmetry in identifying and repairing defects 

which have a direct consequence on the integrity of services and where 

prioritise all remedial work activities required to repair or maintain speci-

! ed services given a limited budget.
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