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ABSTRACT  

The road network in Kampala Capital City continues to deteriorate often with uncoordinated 

interventions. This shows lack of a systematic process to plan, program, and implement road 

maintenance. These deteriorations are a result of heavy rainfall, excessively hot weather, and other 

seasonal effects along with natural calamities and human activities. They include thermal, 

longitudinal, and alligator cracks, potholes, edge break, bleeding, stripping, rutting, and others. 

Witnessing these deteriorations on most of the roads in Kampala reflects poor maintenance 

management because maintenance on these roads is only practiced after the defects manifest. The 

study aims to assess the nature of road maintenance management techniques used by KCCA in 

comparison to standard practices.  

Relevant theories and studies regarding maintenance management techniques were used, 

questionnaires and interviews were formulated and distributed to the officials working in the 

different maintenance departments of KCCA. Analysis of the responses showed that at least 50% 

of the respondents agree that standard practices of road maintenance techniques are being 

followed.      

In conclusion, planning is frequently done by KCCA for every 1-3 years, however for standard 

practices, it requires a planning frequency of every 3-5 years which is limited by the funds 

available for the required period. Furthermore, visual methods are the most commonly used 

methods in condition assessment which is done three (3) times a year as it is cheaper compared to 

mechanized method. Maintenance interventions commonly used by KCCA involve pothole 

patching and repair, roadside verge clearing and cleaning of silted ditches and culverts.  

Keywords: maintenance management, deteriorations, techniques 
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CHAPTER ONE: INTRODUCTION  

1.1 Introduction  

Roads are important national assets. Like any other assets, roads must be regularly maintained to 

keep them serviceable and to prevent deterioration that may shorten the service life (Mohamed N. 

W., 2010). Road maintenance management aims to enable the road network to withstand the 

damage caused by wear and tear, to prevent standard conditions from developing, and to ensure 

that traffic can continue to travel safely, efficiently, and reliably, causing the least damage to the 

environment (ORN, 1998). However, in reality, maintenance works are not given the required 

attention and are not adequately done, that is to say, around only 20 to 50% is spent on maintenance 

of the road network (Mohamed N. W., 2010). Despite all these, it is a fact that maintenance is the 

most important activity to be carried out to prolong or at least maintain a structure to the end of its 

service life.   

Structures not only refer to buildings but also, bridges, roads, drainages, and so on. Maintenance 

on these structures may differ in various ways but should be wholly carried out strategically and 

systematically (Mohamed, 2010). This study is carried out to evaluate the techniques used by 

Kampala Capital City Authority during road maintenance management.  

1.2 Background of the Study  

Roads like any structure such as bridges, buildings, drainages and among others differ in various 

ways when it comes to maintenance but it should be wholly carried out strategically and 

systematically (Mohamed, 2010). Preserving and keeping each type of roadway and roadside 

structures as nearly as possible in its original condition as constructed or as subsequently improved 

and the operation of highway facilities and services to provide satisfactory and safe transportation, 

is called road maintenance (Jamal, Haseeb, 2017). It is categorized as routine, periodic, or urgent 

maintenance.  

For over 10 years, Uganda has focused on road development, specifically construction or setting 

up of new road structures. These newly constructed road structures each have a specified pavement 

service life which is determined in road design calculations, considering the daily amount of traffic 

(load) it is expected to carry. However, in reality, maintenance works are not given the required 

attention and are not adequately done, that is to say, around only 20 to 50% is spent on maintenance 

of the road network (Mohamed N. W., 2010).   
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In Uganda, budgeting is carried out on an annual cycle since it is part of the programming activity 

which produces a programme of required works that are assigned to each budget head listed in 

priority order. For funding purposes, works are normally assigned to the ‘budget head.  These are 

often termed 'capital' and ‘recurrent’.  Both maintenance and renewal works should be funded from 

the recurrent budget.  However, often, periodic maintenance and renewal works are assigned to 

the capital budget.  This reduces the flexibility to optimise the management of the network over 

the life cycle of the roads (TRL, 2003).  

In Uganda, particularly Kampala, routine maintenance interventions are practiced more compared 

to periodic and urgent maintenance interventions. However, these routine maintenance 

interventions such as patching, pothole repairs, clearing of silted trenches, etc. are commonly 

carried out only after defects have surfaced on the road structures compared to the actual time 

required for routine maintenance. The deterioration of roads during heavy rainfall, excessively hot 

weather, and other seasonal effects along with natural calamities and human activities causes 

severe failure like cracking, bleeding, potholes, etc. which impacts the road transport system and 

increases chances of accidents (Debarshi S, 2020).   

1.3 Problem Statement  

The road network in Kampala Capital City continues to deteriorate often with uncoordinated 

interventions. This shows a lack of a systematic process to plan, program, and implement road 

maintenance. These deteriorations are a result of heavy rainfall, excessively hot weather, and other 

seasonal effects along with natural calamities and human activities. They include thermal, 

longitudinal, and alligator cracks, potholes, edge break, bleeding, stripping, rutting, and others. 

Witnessing these deteriorations on most of the roads in Kampala reflects poor maintenance 

management because maintenance on these roads is only practiced after the defects manifest.  

Furthermore, some of the maintenance techniques do not adhere to the set standards, for example, 

potholes easily develop around patches due to poor workmanship practiced during the 

maintenance process, leading to cracks developing as a result of the use of sub-standard materials 

which fail to bond well with the road surface, low binder-to-aggregate ratio and among others.  

In general, drainage has been the biggest challenge to the life of a road and its surface and this 

calls for the incorporation of a good and proper drainage system in the road design and construction 

within Kampala. Most of the drainage channels suffer a lot of floods that carry along silts and 
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wrongly-disposed waste like bottles and polythene bags which should be immediately cleared 

from these drainage channels to avoid overflow of water into the road pavement. However, the 

clearing of these drainages only happens after a while, easily causing deterioration of the pavement 

surfaces before reaching service life due to poor planning and execution in maintenance 

management.  

Therefore, there is a need to appraise the road maintenance management techniques used by KCCA 

in comparison with standard practices.  

1.4 Objectives  

1.4.1 Main Objective  

 To assess the nature of road maintenance management techniques used by KCCA in 

comparison to standard practices.  

1.4.2 Specific Objectives  

• To identify what activities, resources and time are invested in planning for road maintenance 

in a financial year.   

• To determine the accuracy of condition assessment done for the roads in respective divisions.  

• To determine the effectiveness of the maintenance interventions implemented in a financial 

year.  

1.5 Significance of the research  

Maintenance of roads enhances the sustainability and performance of roads. Without maintenance 

or proper implementation of maintenance interventions, roads last for a very shorter time than they 

are designed to, due to defects and distress that may at times not be attended to in time i.e. before 

they manifest. Therefore, evaluating the maintenance techniques used on roads provides insight 

into what is or is not being done right and its impact on the effectiveness and smoothness of road 

transportation within Kampala city.  

1.6 Scope of the Study  

Time scope  

The entire study was conducted for a period of nine (9) months and in this period, data was 

collected, analysed, reported and a conclusion was made. The study also focused on one financial 

year to illustrate a work plan.  
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Geographical scope  

This study focused on the headquarters of KCCA at city hall, and three (3) out of the five (5) 

divisions of Kampala namely; Lubaga, Kawempe, and Makindye.  

Financial scope  

The used budget to conduct this study was Ugx. 410,000 which covered expenses of transport to 

the different divisions, printing costs for the questionnaires, reports, stationery like pens and paper 

that were used, and airtime credit that was used to call some personnels and interview them over 

the phone.  
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CHAPTER TWO: LITERATURE REVIEW  

2.1 Introduction  

The chapter provides the relevant theories and studies regarding maintenance management 

techniques through the use of articles, reports, journals, and others. Furthermore, it discusses the 

definition of maintenance management, its function, objectives, and process.  

2.2 Definition of Maintenance and Road Network Management  

Maintenance is the work of keeping something in proper condition, care, or upkeep including: 

taking steps to avoid something breaking down (preventative maintenance) and bringing 

something back to working order (corrective maintenance) (Trade, 2017).  

Road maintenance is defined as a series of "activities to keep the road pavement, shoulders, slopes, 

drainage facilities and all other structures and property within the road margins as near as possible 

to their as-constructed or renewed condition". It includes minor repairs and improvements to 

eliminate the cause of defects and to avoid excessive repetition of maintenance efforts (Petts, 

1994).  

Road network management is a process that attempts to optimize the overall performance of the 

road network over time. The process comprises several activities or measures that will have 

impacts on the road network (TRL, 2003). Impacts include:  

• Level of service or road conditions  

• National development and socio-economic issues  

• Road user costs  

• Accident levels and costs  

• Environmental degradation  

• Road administration costs  

How road maintenance and renewal address these impacts should be set out in a “road maintenance 

policy”. The objectives included in the road maintenance policy provide the basis for deriving 

‘standards’ and ‘intervention levels' that can be used to provide the detailed operational criteria 

for determining maintenance treatments (TRL, 2003).  
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a) Roads Management and Maintenance Plan  

The purpose of the Roads Management and Maintenance Plan is to maintain the roads network in 

a safe and serviceable condition for the efficient movement of people, goods, and services, both 

now and in the future (Islands, 2018).  

b) The Importance of Roads Management and Maintenance  

A safe and serviceable road network is an essential requirement for the well-being of any 

community. The roads not only carry all people, vehicles, and goods but also all the other service 

apparatus, such as water, sewerage, electricity, and telephones that are essential to maintain our 

present standard of living.  

It is therefore vital that there is a structured approach to roads management and maintenance that 

ensures the safety of the network whilst minimising the need for reactive maintenance and ensuring 

serviceability for road users by maximising the long-term benefits of routine maintenance 

(Council, 2018).  

c) Function of Maintenance  

 It follows that it is impossible to build and use a road that requires no maintenance. Therefore, the 

function of maintenance is to preserve the road in its originally constructed condition, protect 

adjacent resources and user safety and provide efficient and convenient travel along the route.  

(Road Maintenance, 2021)  

d) Objectives of Road Management System  

• To enable a network that withstands the damage caused by wear and tear.  

• To prevent substandard conditions from developing.  

• To ensure that traffic can continue to travel in a manner that is safe, efficient, reliable, and 

which causes the least damage to the environment.   

e) The Road Management Process  

The maintenance management process consists of four major management functions. Management 

functions (Network Management activities) can be described in more detail under the following 

four headings:  
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• Strategic planning - long-term decisions affecting the whole of the road network, undertaken 

primarily for the benefit of senior managers and policy-makers.  

• Programming - determining those parts of the road network where work can be undertaken with 

available resources in the next budget period.  

• Preparation - design of works for individual sections of the road, issuing of contracts or orders 

for works for which there is a budget commitment.  

• Operations management - managing and supervising ongoing works on individual sub-sections 

of the road.  

This note is concerned with the network management activities of programming, preparation, and 

operations management, related to the works of maintenance and renewal for the features of 

pavements, shoulders, drainage, and road furniture (TRL, 2003).  

All maintenance management activities can be carried out by using the following steps, which are 

known as the 'management cycle':  

• Define aims (what is the required objective of the activity?).  

• Assess needs (how does the current situation fall short of the required aim?).  

• Determine options (what alternative approaches can be used to address the identified need?).  

• Choose actions (which option should be adopted?).  

• Implement (carry out the activity to meet the aim).  

• Monitor and audit.  

• Review how well the outcome of the implementation meets the aim to provide feedback on 

how the setting of aims can be improved in the future.  

• Review to see if the implementation procedures can be improved.  

• Ensure that the implementation has been undertaken in the correct technical manner and that 

money has been spent properly.  

2.3 Strategic Planning  

2.3.1 Planning  

The purpose of planning is to maintain the roads network in a safe and serviceable condition for the 

efficient movement of people, goods, and services, both now and in the future (Council, 2018).  
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The cycle length of planning is typically three (3) to five (5) years (ORN1, 2003).  

 

Steps in the planning stage of the road management cycle  

a. Define aims  

 Determine standards that minimize total costs.  

 Determine budget required to support given standards.  

b. Assess needs  

 Needs are assessed using surveys of aggregate networks for periodic and some 

reactive works and using historical data for cyclic and special works.  

c. Determine actions  

 Treatments are determined by applying a range of standards to give budget 

requirements spanning the required range.  

 Treatments are determined by applying fixed standards.  

d. Determine costs and priorities  

 Application of cost rates to give budget requirements with treatments prioritized to 

meet budget constraints.  

 Application of cost rates to determine budget requirements with no prioritization. e. 

 Implement activities  

 Publish standards.  

 Publish forecast budget needs.  

 f.  Monitor and audit  

 Review forecasts before the start of the next planning cycle.  

 Review planning procedures.  

2.4 Condition Assessment  

This is the evaluation of the assets throughout their service validity. The condition of a road refers 

to the measurement of its physical state while the performance of a road refers to its capability to 

produce the required level of service to the users. These evaluations forecast the remaining useful 

life of a road and generate a plan for possible future outcomes and actions. Several factors are 

thought to be correlated with the condition assessment of a road such as risk management, 

maintenance management planning, evaluation, and depreciation (Ahmed M.O, 2016).   
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How is it done?  

Condition rating or grading are standards that identify the road’s condition based on required 

criteria. The condition assessment provides results that are based on qualitative descriptions and 

quantitative grading of the road. This data is translated to a scoring system as an indicator for 

condition and performance. Depending on the user’s guidelines for condition rating, a suitable 

scale is produced. The scale can be represented as numbers or alphabets (Ahmed M.O, 2016).   

The rating scale (in numbers) ranges from 10 (excellent condition) to one (failed). The time it takes 

to go from excellent condition (10) to complete failure (1) depends largely on the quality of the 

original construction and the amount of heavy traffic loading. Once significant deterioration 

begins, it is common to see pavement decline rapidly. This is usually due to a combination of 

loading and the effects of additional moisture. As the pavement ages and additional cracking 

develops, more moisture can enter the pavement and accelerate the rate of deterioration (Dr. Kieran 

F, 2018).  

To evaluate an individual pavement segment, first determine its general condition.  

• Is it relatively new, toward the top end of the scale (10)?  

• Is it in very poor condition and at the bottom of the scale (1)?  

• Or somewhere in-between?  

Next, think generally about the appropriate maintenance method.  

Review the individual pavement distresses and select the appropriate surface rating.  

Table 2.1 shows the standard system to be followed in pavement condition rating.  

  

  

Table 2.1: Pavement Condition Rating System  

Overall 

Rating  

Primary Rating Indicators  Secondary Rating 

Indicators  

10  No visible defects.  The road surface is in perfect 

condition like new.  

9  Less than 10% of the surface with surface defects.  The road surface is in very 

good condition.  

8  10% to 30% of the surface with surface defects.  Little or No other defects.  
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7  Greater than 30% of the surface with surface defects.  Little or No Other defects.  

Old surface with an aged 

appearance.  

6  Less than 20% of other cracking may be present.  

Patching is generally in good condition.  

It may be out of shape requiring some reduction in 

driver speed.  

Surface defects may be 

present.   

No structural distresses.  

5  Greater than 20% cracking present.  

Patching is generally in fair condition.  

Out of shape requiring a reduction in driver speed. 

Very localized structural distress (<5m2 of the 

surface) may be present.  

Surface defects may be 

present.  

4  Structural distress present.  

Rutting or Alligator cracking for 5% to 25% of the 

surface.  

Short lengths of edge breakup cracking.  

A small number of potholes.  

Other defects may be present.  

3  Significant areas of Structural distress.  

Rutting or Alligator Cracking for 25% to 50%of 
surface.  

Significant continuous lengths with Edge Breakup.  

Cracking.  

Frequent Potholes.  

Other defects may be present.  

2  Large areas of Structural distress.  

Rutting or Alligator Cracking for over 50% of the 
surface.   

Severe Rutting (over 75 mm deep).  

Extensive Patching in very poor condition.  

Many Potholes.  

Very difficult to drive on.  

1  Severe Structural distress with extensive loss of 

pavement surface.  

Road Disintegration of the surface.  

Many large and deep Potholes.  

Patching in failed condition.  

Severe Deterioration.  

Virtually undriveable.  

  

Individual pavements will not have all the types of distress listed for any particular rating. They may 

have only one or two types (Dr. Kieran F, 2018).  

Note 1:  Surface Defects = ravelling or bleeding.  

Note 2: Other Cracking = longitudinal, transverse, reflection, or slippage cracking.  

Note 3: Structural Distress = rutting, alligator cracking, edge breakup/ cracking, or potholes.  
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Table 2.2 shows the ratings given to the road surface depending on the level of distress. It also 

indicates the treatment measures for such surfaces.  

Table 2.2: Surface Rating  

Surface Rating  Visible Distress  General  

Condition/Treatment 

Measures  

10  

Excellent  

None  New Construction  

9  

Excellent  

None  Recent Overlay. Like new.  

8  

Very Good  

No longitudinal cracks except 

the reflection of paving joints. 

Occasional transverse cracks, 

widely spaced (40' or greater). 

All cracks sealed or tight  

(open less than 1⁄4").  

  

Recent seal coat or new cold 

mix. Little or no maintenance 

is required.  

7 Good  Very slight or no ravelling, the 

surface shows some traffic 

wear. Longitudinal cracks 

(open 1⁄4") due to reflection 

or paving joints. Transverse 

cracks (open 1⁄4") spaced 10’ 

or more apart, little or slight 

crack raveling. No patching or 

very few patches in excellent 

condition.  

  

First signs of aging. Maintain 

routine crack filling.  

6 Good  Slight ravelling (loss of fines) 

and traffic wear.  

Shows signs of aging. Sound 

structural condition. Could 

extend life with sealcoat.  

 

Surface Rating  Visible Distress  General  

Condition/Treatment 

Measures  
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 Longitudinal cracks (open 

1⁄4"-1⁄2"), some spaced 

less than 10’.  

First sign of block cracking. 

Sight to moderate flushing or 

polishing.  

Occasional patching in good 

condition.  

New construction.  

 

5  

Fair  

Moderate to severe ravelling 

(loss of fine and coarse 

aggregate). Longitudinal and 

transverse cracks (open 1⁄2") 

show first signs of slight 

ravelling and secondary 

cracks. First signs of 

longitudinal cracks near 

pavement edge. Block 

cracking up to 50% of surface. 

Extensive to severe flushing 

or polishing. Some patching 

or edge wedging in good 

condition.  

Surface aging. Sound 

structural condition. Needs 

sealcoat or thin non-structural 

overlay (less than 2").  

4  

Fair  

Severe surface ravelling. 

Multiple longitudinal and 

transverse cracking with slight 

ravelling. Longitudinal 

cracking in wheel path. Block 

cracking (over 50% of 

surface). Patching in fair 

condition.  

Slight rutting or distortions 

('1⁄2" deep or less).  

Significant aging and first 

signs of need for 

strengthening. Would benefit 

from a structural overlay (2" 

or more).  

3 Poor  Closely spaced longitudinal 

and transverse cracks often 

showing ravelling and crack 

erosion. Severe block 

cracking. Some alligator 

cracking (less than 25% of 

surface). Patches in fair to 

poor condition. Moderate  

Needs patching and repair 

prior to major overlay. 

Milling and removal of 

deterioration extends the life 

of overlay.  
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Surface Rating  Visible Distress  General  

Condition/Treatment 

Measures  

 rutting or distortion (1 or 2" 

deep). Occasional potholes.  

 

2  

Very Poor  

Alligator cracking (over 25% 
of surface  

Severe distortions (over 2" 
deep)  

Extensive patching in 

poor conditions Potholes  

Severe deterioration. Needs 

reconstruction with extensive 

base repair. Pulverization of 

old pavement is effective.  

1  

Failed  

Severe distress with extensive 

loss of surface integrity.  

Failed. Needs total 

reconstruction  

  

A categorization process is created for the defects gathered. The main categories are structure, 

miscellaneous, environmental and construction. Each category contains a number of distresses to 

create the failure hierarchy (Ahmed M.O, 2016).   

Figures 2.1 shows the categories of road surface defects.  

  

Figure 2.1: Defects Categories  
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Figure 2.2 shows the hierarchy of failures displayed on pavements.  

  

  

Figure 2.2: Failure Hierarchy  

  

2.5 Maintenance Interventions/Treatment measures  

Timely maintenance interventions are essential to the management of roads at both project and 

network level in order to satisfy both the technical and economic requirements for road 

maintenance. The aim of carrying out timely maintenance interventions is to reduce the rate of 

deterioration so that maintenance interventions could be extended. For example; grading extended 

from (4) weeks to 10 weeks (Oladele, 2014). Three (3) types of maintenance interventions are 

explained in the following section:  

(i)   Preventive Maintenance – level of maintenance needed to retard deterioration.  

Early in a pavement life, preventive maintenance is needed to retard the normal aging process,   

prevent the intrusion of water, and improve the road conditions. These are activities with a fixed 

cost that are carried out irrespective of the engineering characteristics of the road or the traffic 

volume.  

The following were highlighted as routine maintenance; light and heavy blading, maintaining 

drainage systems, vegetation control, fence repair, patching and signage maintenance. Moreover, 

routine maintenance comprises a range of small scale and simple activities.  Associated activities 

are dispersed regularly over the time.  
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Typical activities include roadside verge clearing and cutting back encroaching vegetation, 

cleaning of silted ditches and culverts, repairing minor erosion, pothole repair, and light 

grading/reshaping of unsealed surfaces.  

This maintenance may be able to use unskilled as well as skilled labour, or labour-based methods 

supported by light equipment. Conventional or community contracting may be appropriate. These 

regular operations are a good opportunity to identify periodic maintenance needs (Oladele, 2014).  

(ii) Periodic maintenance - level of maintenance required to control deterioration.  

As a pavement is subjected to significant traffic and the aging process continues, sufficient  distress  

occurs  to  warrant corrective  maintenance  activities on riding surface, provide adequate drainage 

and retard  the  failure  of the  various  pavement layers. Some corrective maintenance interventions 

like correction to shape, patching, resurfacing or grading can be carried out.   

The need for these corrective maintenance activities can often be delayed if proper preventive 

techniques are applied initially. These are activities that are required at intervals of several years. 

The following were highlighted for periodic maintenance; reshaping or edge repairs, forming, 

graveling, reworking. Periodic maintenance occurs less frequently – usually after a number of 

years.  

Furthermore, works can include resurfacing, resealing and repairs to structures.  These works can 

be expected and planned. They are normally large scale and may require standard or specialist 

equipment and some skilled resources (Oladele, 2014).  

(iii) Major maintenance  

When significant corrective maintenance activities are needed on a pavement, it is generally time   

to begin programming a minor rehabilitation or re-structuring intervention in a timely fashion say  

(2) to (4) years for the section, depending on traffic and degree of deterioration. These are activities 

required throughout the year but whose frequencies vary with topography, traffic and climate (e.g. 

road marking). Occasionally urgent, unplanned, maintenance works may also be required; 

sometimes known as “Emergency Maintenance”; for example because of particularly severe 

weather conditions, floods, unexpected deterioration, landslides or exceptional damage caused  by 

overloading (Oladele, 2014).  
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Maintenance Types and Categories  

The typical types of maintenance functions which should be considered in terms of the output 

contribution to the core maintenance objectives of safety, serviceability and sustainability (Islands, 

2018) are:  

 Reactive  

 Routine  

 Periodic- programmed  

              - regulatory  

 Special (urgent)-weather and other emergencies  

a) Reactive  

Responding to safety inspections, complaints, public requests or emergencies as Table 2.3 

illustrates.  

Table 2.3: Activities under reactive maintenance  

Activity – Response            Description  

All Assets - Emergencies    Assess -Sign and make safe for safety 

purposes.  

All Assets – Complaints and Public Requests  Assess – Make safe and/or provide permanent 

repair for safety purposes  

All Assets - Inspections        Make safe and/or provide permanent repair for 

safety purposes.  

  

b) Routine  

A regular consistent schedule of cyclic maintenance works such as: drainage works, electrical 

maintenance and verge maintenance as shown in Table 2.4.  

Table 2.4: Activities under routine maintenance  

Activity                                       Description  

Drainage  Cleaning of ditches, culverts, offlets, gullies, 

safety channel and kerbs, storm water and 

drains.  

Verge Maintenance             Grass cutting.  

Road Marking and Studs     Refresh and replace if damaged.  

Street Lighting and Electrical Systems  Clean, repair and replace if damaged.  
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c) Programmed  

An annual programme of planned works, primarily surface treatments such as surface dressing and 

resurfacing, and including road reconstruction schemes and new drainage works.  

Table 2.5 shows the activities categorised under programmed maintenance and their corresponding 

descriptions.  

Table 2.5: Activities under programmed maintenance  

Activity  Description  

Carriageways  Minor works: - Reconstruction, Resurfacing, Surface Dressing, Edge         

Strengthening including haunch reconstruction.  

Footway  Minor works: - Reconstruction, Resurfacing, Slurry Sealing and 

Kerbing.  

Drainage  Culvert Replacement, New Ditches/ cut offlets.  

Bridges/Structures  Major Bridge Repairs, Sea Walls and Retaining Wall Repairs, 

Embankment repairs.  

Lighting  Column, Lantern and Cable Replacement.  

  

d) Regulatory  

i. Inspecting and regulating the activities of others.  

ii. Keeping “List of Roads” up-to-date. Maintaining all public roads. iii. 

 Enforcement of ‘New Roads’ and ‘Street Works’.  

 iv.  Flood Prevention.   

e) Emergencies  

Weather and other Emergencies  

The works categorised under emergency maintenance and their underlying descriptions are 

displayed in Table 2.6.  

Table 2.6: Activities under Emergency maintenance  

Activity  Description  

Flooding, Spring/Surge tides       Clearing of floods and debris, signing to make safe.  
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High Winds/Storm Damage  Closure of Barriers and clearing of debris.  

Activity  Description  

High Temperatures  Melting Bitumen (Surface Dressing) etc.  

Others  Accidents, Minor incidents, Oil spillages, debris etc.  
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CHAPTER THREE: METHODOLOGY  

3.1 Introduction  

This chapter discusses the procedures undertaken to obtain both qualitative and quantitative data 

needed to achieve the objectives of the research study.  

3.2 Research Methodology  

3.2.1 Study Design  

• This was done by reviewing available literature on maintenance management techniques 

to help understand the concept of appraisal of road maintenance management techniques 

used by KCCA.   

• This also involved both qualitative and quantitative data collection methods where data 

was collected from both primary and secondary sources.  

• A descriptive and evaluation research was carried out, which provided information and 

an assessment as to whether maintenance management was being fully and effectively 

applied to roads under the management of KCCA.  

• The research location and participants in the study were selected.  

• The sample size was calculated, questionnaires and interview questions were formulated 

and tested, then later distributed to collect the data.  

• The data collected was analysed and interpreted.  

3.2.2 Sampling Procedure  

The research was conducted at the main maintenance department heading all the KCCA divisions 

and the engineering departments in charge of maintenance at the divisions. It involved a sample 

space of personnels operating under these departments. Using Sloven’s formula of determining 

sample size;  

𝑛 =
𝑁

1 + 𝑁[𝑒2]
 

Where n is the total sample size, “N” is total population and “e” is desired margin error.  

Assuming a confidence level of 95%, a total population of 40, and a margin error of 0.05:  

𝑛 =   
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𝑛 = 36.3636~37  

The calculated sample size was 37 respondents altogether.  

3.2.3 Study location  

The Headquarters of KCCA at city hall Kampala, and divisions of Makindye, Lubaga, and 

Kawempe were the resourceful locations for this research study. Central and Nakawa divisions 

were not used because their approval to allow researchers to collect data within their departments, 

took longer than the available time for the research project.  

3.2.4 Study population  

The selected target population were professionals who have had extensive training in the selected 

area of study and have worked with the maintenance department of KCCA for quite a good number 

of years.  

3.3 Data Collection  

The collection of data particularly in this research study was limited to only the officials in charge 

of maintenance works at the KCCA divisions listed above. This explains the number of 

questionnaires used.  

To attain reliable results, this research study relied on both primary and secondary data.   

3.3.1 Primary Data  

Primary data refers to the first-hand data gathered by the researcher himself/herself, surveys, 

interviews, experiments, specially designed for understanding and solving the research problem at 

hand (Definitions, 2022).  

For primary data collection, interviews and questionnaires were used. This provided both qualitative 

and quantitative data.  

3.3.2 Secondary Data  

This involves using existing data generated by large government institutions, healthcare facilities, 

etc. as part of organizational record keeping. The data is then extracted from more valid data files 

(Definitions, 2022).   

The data provided (work plan attached in the appendix) was internal, implying it was stored and 

organised by KCCA.  
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3.4 Data Collection methods  

3.4.1 Data Collection Tools  

The inputs for this research study were collected mainly through interviews and questionnaires 

distributed to personnels operating in the maintenance department of KCCA.  

Pens, cameras, notebooks, and recording devices were also used to record the data collected. a) 

Questionnaires  

These were formulated to answer the specific objectives of the study i.e. planning, implementation 

of maintenance techniques, and road condition assessment.  

A total of 23 questionnaires were successfully handed out to respondents from the engineering 

department, KIIDP department, and Directorate of Engineering and Technical Services Offices in 

the mentioned divisions of KCCA.  

These questionnaires included close-ended questions which provided the quantitative data and a few 

open-ended questions.  

b) Interviews  

These were carried out with a few personnels with credible knowledge regarding maintenance in 

KCCA. As attached in the appendix, the interviews used open-ended questions which provided 

the qualitative data.   
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CHAPTER FOUR: RESULTS AND DISCUSSION  

4.1 PRESENTATION OF RESULTS  

This chapter presents the various responses given by the selected study population on the various 

sections capturing the objectives of the study. It presents the responses as numerical values in 

terms of proportions and discusses them using various graphs.  

4.1.1 Questionnaires  

23 out of 40 questionnaires were distributed to the targeted study population to get responses that 

could help in achieving the objectives of this research study.  

Out of the 23 questionnaires, 18 were answered and (5) were left unanswered. The results from 

these questionnaires were computed as numerical values in terms of proportions and presented 

using different graphs. The following are the results or responses tabulated and proportioned 

according to the sample size that was used.  

Table 4.1 displays the frequency used to carry out planning for road maintenance works by KCCA. 

Table 4.1: Frequency of road maintenance planning  

Responses  Frequency   Percentage  

1-3 years   18  100%  

3-5 years   0  0%  

5-7 years   0  0%  

  

Table 4.2 shows the steps avoided in road maintenance planning, with their corresponding 

percentages.  

Table 4.2: Steps not included in road maintenance planning by KCCA  

Responses  Frequency  Percentage  

Assess aggregate network condition  3  17%  

Determine the standards that minimize total costs  4  22%  

Review forecasts prior to start of next planning cycle and review 

planning procedures  

2  11%  

Publish standards and forecast budget needs  1  6%  

Determine treatments  2  11%  

Application of cost rates  1  6%  
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Assessment aggregate network conditions, publish standards, and 

forecast budget needs  

1  6%  

Responses  Frequency  Percentage  

Determine treatments, determine standards that minimize total 

costs  

1  6%  

No answer  3  17%  

  

The methods used by KCCA to survey road conditions are proportionally displayed in Table 4.3. 

Table 4.3: Methods used in Condition assessment  

Responses  Frequency   Percentage  

Visual   9  50%  

Mechanised   0  0%  

Visual, mechanized   3  17%  

Others (software iroads)   3  17%  

Unanswered   3  17%  

  

The questionnaires also sought to answer the question of how often KCCA carries out road condition 

assessment in a financial year, as Table 4.4 displays.   

Table 4.4: Frequency of condition assessment done by KCCA  

Responses  Frequency   Percentage  

Once a year   4  22%  

Twice a year   2  11%  

Three (3) times a year   6  33%  

Every month   4  22%  

Never   1  6%  

Others (where necessary)-   1  6%  

  

Table 4.5 shows the proportions of the treatment measures commonly implemented by KCCA.  

Table 4.5: Maintenance Interventions commonly used by KCCA  

Responses  Frequency  Percentage  
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Cleaning of silted ditches, patching, and pothole repair  1  6%  

Patching and pothole repair, rehabilitation, pavement 

reconstruction, resurfacing  

1  6%  

Patching and pothole repair  3  17%  

All minus rehabilitation, pavement reconstruction  1  6%  

All the above  12  67%  

  

Table 4.6 displays how many times the treatment measures are implemented by KCCA in a financial 

year and the percentage of each frequency.  

Table 4.6: Frequency of implementation of treatment measures  

Responses  Frequency  Percentage  

Once a month  3  17%  

Once a year  8  44%  

Other (when required)-  3  17%  

Other (weekly)  2  11%  

Other (daily)  1  6%  

Unanswered  1  6%  

  

Table 4.7 shows percentages of various responses regarding how performance of the KCCA 

maintenance department satisfies the respondents.  

Table 4.7: Satisfaction of respondents with the performance of the KCCA maintenance 

department  

Responses  Frequency  Percentage  

Very satisfied  4  22%  

Somewhat satisfied  9  50%  

Neither satisfied nor dissatisfied  2  11%  

Somewhat dissatisfied  3  17%  

Very dissatisfied  0  0%  

  

4.1.2 Interviews  

From the interviews, qualitative data, which elaborates more about the research study, was obtained 

as stated below:  
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• Planning and Budgeting for maintenance are mainly controlled at the headquarter offices 

at city hall, where the rest of the divisions report frequently. Work plans for both paved 

(minority) and unpaved (majority) roads are drafted on a monthly and quarterly basis, 

though there can also be annual and weekly work plans.  

• For the actual steps carried out in planning for maintenance, a work plan is made, resources 

to be used are discussed by identifying areas on the road surface and its structures that need 

rehabilitation and maintenance.   

• Quantities or amounts of resources are required to fix the defects, and their monetary 

terms are determined. Budgeting then starts.  

• In budgeting, the community is engaged in a way that stakeholders such as the local 

leaders, politicians, councillors are called to meetings that discuss the relevant issues 

to be worked on i.e. upgrading of roads, construction of culverts, gravelling, or grading 

of roads.   

• After the meeting, only the viable issues discussed are prioritised depending on the 

severity or magnitude of the issues raised and available resources, and the budget is 

presented to the council for approval.   

• Both capital and recurrent budgets are used, where capital budgets deal with major 

works like upgrading of roads, non-recurring expenses like procurement of machinery 

and other capital-incentive activities while recurrent budgets deal with works done 

often or day-to-day activities such as pothole patching and ongoing expenditures like 

wages for labour and fuel to run the machines. After budget approval, procurement 

starts for the works to be done.  

• The standards referred to for the implementation of maintenance works are within the 

Ministry of Works and Transport specifications. Where the MoWT standard is silent, 

reference is made to ORN 31.  

• There are generally 25 casual workers in the maintenance department of each division, at 

least (2) officials and 12 drivers. These casual workers are positioned into sectors to have 

(8) persons in charge of pothole patching, (7) in charge of drainage repair, (4) in charge of 

silting works and opening up bridges, and (6) workers in charge of unpaved roads, their 

grading, graveling, and spot graveling.  
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• All types of road maintenance are carried out in a financial year because the road network 

is big.  

• A road condition survey or assessment is done three (3) times a year, using visual methods 

and track chainage, to plan and solve defects and practice budget allocation. Under the 

management of KCCA, condition assessment for roads only uses visual methods to 

conclude about the state a road is in. From these visual methods, the road is then rated 

following the given standards from MoWT.  

• However, the use of software in road condition assessment such as “iroads” is slowly 

developing and is used in making informed decisions on when and what type of 

maintenance is to be done. (One of the interviewed personnels defined ‘iroads’ as a 

pavement management system used after a road condition survey, where pavement 

conditions are input and the system generates the interventions.)  

• Maintenance interventions/ techniques/ works implemented by KCCA on roads depend on 

the identified defects or deteriorations. The most common defects include potholes, cracks, 

blocked or poor drainage and silting, and edge failure. However, the most commonly 

implemented maintenance techniques include pothole patching, opening blocked drains, 

and sweeping or clearing roadside verges.  

  

4.2 DISCUSSION OF RESULTS  

4.2.1 Questionnaires  

• Planning is frequently carried out by the maintenance department in KCCA i.e. every one 

(1) to three (3) years. However, the standard practices require a planning frequency of 

every three (3) to five (5) years. This has not been followed because the funds availed to 

establish these plans for the required period are limited.  

Figure 4.1 shows a graphical representation of how often road maintenance planning is carried out.  
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Figure 4.1: Graph showing frequency of road maintenance planning  

  

• Following the standards of the ORN, determining standards that minimise costs is a crucial 

step in planning, yet with KCCA, it is the most avoided step in planning, as Figure 4.2 

displays.  

  

Figure 4.2: Graph showing steps not done in road maintenance planning  
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• Visual methods are the most commonly used methods in condition assessment. This is a 

cheaper way of assessing road conditions compared to the mechanized method (machine-

driven survey) which has not been adopted by KCCA.  

Figure 4.3 shows the graphical representation of the most adopted methods for road condition 

assessment by KCCA.    

  

Figure 4.3: Graph showing methods used in condition assessment  

  

  

• At most, KCCA carries out road condition assessment three (3) times a year, as Figure 4.4 

shows.  

  

Figure 4.4: Chart showing frequency of condition assessment  
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• From the graph displayed in Figure 4.5, all treatment measures listed in the attached 

questionnaire are implemented. However, this implementation is not fully and entirely 

done in a year because the originally-intended aim is to maximise the long-term benefits 

of routine maintenance works and minimise the need for reactive maintenance. The second 

highest bar from this graph shows that pothole patching is the most implemented treatment 

measure by KCCA and the interviewed personnels, including 80% of the road network 

maintained by KCCA testify to that.  

  

Figure 4.5: Graph showing maintenance interventions commonly used  

  

  

• According to the results in the pie chart displayed in figure 4.6, treatment measures are 

often implemented once a year i.e. reactive maintenance activities like pothole patching. 

However, standard practices require that, not only one kind of treatment measure should 

be affiliated to a frequency, but general care for the road surface (which maximises long-

term benefits of routine maintenance) should be a continuous activity to limit the frequent 

need for carrying out these treatment measures, hence minimising the need for reactive 

maintenance.  
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Figure 4.6: Chart showing frequency of implementation of treatment measures  

  

  

• The accuracy of implementation of road maintenance management techniques by KCCA 

is rated by the respondents as (5) out of 10 and (6) out of 10. This shows that at least 50% 

of what needs to be done per maintenance standards is being practiced.  

Figure 4.7 shows percentage representations of the possible responses to how satisfying the 

KCCA maintenance department performance can be.  

  

Figure 4.7: Chart showing satisfaction of respondents with the performance of 

maintenance department  
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4.2.2 Interviews  

• Planning is done based on defects that have been identified, rather than planning for 

maintenance of the road surface before it displays any distresses. This indicates that the 

planning carried out only caters for minimising the need for routine maintenance but does 

not cater to maximising the long-term benefits of routine maintenance.  

• Financial constraints, congestion on roads, traffic management, lack of equipment and 

PPE, and frequent mechanical breakdown of machinery are major challenges hindering 

proper maintenance.  

• For frequency of implementation of treatment measures, each is implemented when the 

need arises, instead of carrying out the continuous application of the rightful treatment 

measures right from the start of the road life span.    
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS  

5.1 CONCLUSION  

From the first specific objective, which is “to identify what resources, activities and time are 

invested in planning for road maintenance”, it was discovered that, planning is frequently done by 

KCCA for every (1) to (3) years, however for standard practices, it requires a planning frequency 

of every (3) to (5) years which is limited by the funds available for the required period. 

Furthermore, most steps required in planning by the standards were being followed except 

“determining standards that minimise costs”.  

The second objective, which is “to determine the accuracy of condition assessment done for roads” 

was achieved by assessing methods used. It was found that visual methods are the most commonly 

used methods in condition assessment which is done three (3) times a year, as it is cheaper 

compared to mechanized method.  

Lastly, maintenance interventions commonly used by KCCA involve cleaning of silted ditches and 

culverts, pothole patching and repair, roadside verge clearing and rehabilitation. It was also found 

out that at least 50% of the respondents agree that standard practices of road maintenance 

techniques are being followed.  This leaves another portion of 50% showing that some standard 

practices are not being implemented.  

From this, it was discovered that the lack of sufficient funds allocated to the techniques of planning, 

condition assessment and treatment measures is a major challenge faced in fully and entirely 

applying the standard practices for each maintenance technique.     

5.2 RECOMMENDATIONS  

• The government of Uganda should allocate more funds to the budget for road maintenance 

works in order to have more treatment measures implemented than waiting for major 

deteriorations on the roads.  

• KCCA should position more officials with high insight and knowledge regarding 

maintenance and its planning in each division in order to improve on the maintenance 

management technique of planning, as the saying goes, “Two heads are better than one”.  

• More efficient methods of condition assessment like the use of software such as “iroads” 

should be adopted and established by KCCA to simplify work and predict when and what 
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type of maintenance intervention to be carried out. These increase the accuracy of road 

condition assessment, hence avoiding severe deterioration of the roads.  

• Unpaved roads are the majority and require much more maintenance than paved roads, 

which indicates more funds. Therefore, KCCA should plan and organise for more roads to 

be paved for the greater cause of minimising future expenses of maintenance.  

• To the researchers, more time should be created for attaining approval letters from such 

organisations in order to easily access more information while carrying out the research.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



34  

  

REFERENCES  

1. Ahmed M.O, M. A. (2016, Dec 13). Condition Assessment Model for Road Networks. 

Retrieved from Researchgate: www.conditionassessmentmodelforroadnetworks.com  

2. Barret, W. A. (2019). W B Maintenance & Concreting Services PTY LTD. Retrieved from 

dun&bradstreet: www.dnb.com  

3. Council and Orkney Islands. (2018). Roads Management and Maintenance Plan. Orkney.  

4. Council, O. I. (2018). Roads Management and Maintenance Plan.   

5. Debarshi S, S. P. (2020). Urban Road Maintenance Management & Repairing Techniques.  

National Workshop Monitoring and Maintaining Existing Roads & Drainage System.   

6. Dictionary of International  Trade. (2017). Retrieved  from GlobalNegotiator: 

globalnegotiator.com  

7. Dr. Kieran F, J. M. (2018). Pavement Surface Evaluation and Rating for Irish Roads. 

Flexible Pavement Manual.  

8. Jamal, Haseeb. (2017, May 14). Road Maintenance-Highway Maintenance. Retrieved from 

about civil.com: www.aboutcivil.org  

9. Limited and TRL. (2003). Road maintenance management for district engineers. Retrieved 

from Overseas Road Notes.  

10. Mohamed, N. W. (2010). Road Maintenance Management System. Malaysia.  

11. Mohamed, N. W. (2010). Road Maintenance Management System. Malaysia: University of 

Technology Malaysia.  

12. Oladele and Adewole Simon. (2014, December). Maintenance Interventions Techniques for 

Gravel Roads Transportation Networks in Botswana Districts. Retrieved from 

ResearchGate: www.researchgate.net.ICTA2014.com  

13. ORN, 1. (1998, December 31). Guidelines for the design and operation of road management 

systems. Retrieved from GOV.UK: https://www.gov.uk/research-fordevelopment-outputs  



35  

  

14. ORN1. (2003). Road maintenance management for district engineers. Retrieved from TRL 

Limited: tr.overseasroadnote1.com  

15. Petts, R. C. (1994). International Road Maintenance Handbook. UK: Transport Research 

Laboratory, UK.  

16. Primary & Secondary Data Definitions. (2022, Jan 7). Retrieved from Public Health 

Research Guide: htttps://researchguides.ben.edu  

17. Road Maintenance. (2021, November 10). Retrieved from FAO: fao.org  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



36  

  

APPENDICES  

APPENDIX 1: WORK PLAN SAMPLE FOR LUBAGA DIVISION  
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APPENDIX 2: QUESTIONNAIRE  
Hello, my name is KUJUKIRA MARY, a third-year student of Makerere University, College of  

Engineering, Design, Art and Technology, pursuing a Bachelor’s Degree in the Science of 

Construction Management.  

I am kindly requesting you to participate in a research study, “Appraisal of road maintenance 

management techniques used by KCCA”, a case study project”  

The purpose of this study is to assess the nature of road maintenance management techniques used 

by KCCA in comparison to standard practices and it will take you about 15 minutes to complete. 

Take some moment to reflect on each question addressed and try to be as sincere as possible.  

Your answers will remain confidential and will only be used in finding ways to appraise road 

maintenance management techniques used by KCCA in order to improve maintenance in the 

future.  

Thank you for your cooperation.  

Participant’s Details  

Position………………………………………………………………………………………  

Department…………………………………………………………………………………..  

Experience (Number of years at work)…………….years  

1. Do you know about road maintenance?  

Yes  

No  

  

2. Which of the following define road maintenance to your understanding? (please tick one)  

The activity of only repairing a damaged road surface  
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A series of activities to keep the road pavement and all other structures and property within road 

margins as near as possible to their as-constructed or renewed condition.  

The activity of only patching potholes  

  

3. The following are common examples of deteriorations on road pavement within KCCA 

EXCEPT:  

Potholes                                                       Stripping                              

Poor drainage                                               Edge break  

None                                                                           All                                                      

4. What do you think are the causes of deteriorations of roads in Kampala City? (Only 2 causes)  

Poor planning for maintenance works  

Poor drainage  

Poor maintenance management techniques  

Lack of funds for maintenance works  

  

5. Which of the following types of road maintenance do you know?  

Periodic maintenance                   Special/Urgent maintenance  

  

Routine maintenance                   Development maintenance  

  

All the above                               None of the above  
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6. Which of these types of maintenance uses Capital or Recurrent budgets in their planning and why?  

Routine:…………………………..reason………………………………………………………….  

Periodic……………………..........reason………………………………………………………….  

Special……………………............reason……………………………………………………….....  

Development…………………......reason……………………………………………………….....  

7. How often is road maintenance planning done by KCCA?  

1-3 years  

3-5 years  

5-7 years  

8. Which of the following steps is NOT involved in planning for road maintenance by KCCA?  

Determine standards that minimise total costs  

Determine budget required to support given standards  

Assess aggregate network conditions  

Determine treatments  

Application of cost rates  

Publish standards and forecast budget needs  

Review forecasts prior to start of next planning cycle and review planning procedures  

9. Which Road maintenance types are implemented in a financial year?  

Routine maintenance  
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Periodic maintenance  

Urgent maintenance  

Rehabilitation  

10. How likely is maintenance of roads in this division of KCCA performed in a financial year?  

Somewhat likely  

Somewhat unlikely  

Very unlikely  

Very likely  

  

11. Which of the following road maintenance interventions is COMMONLY used by KCCA?  

Roadside verge clearing        Resurfacing  

Cleaning of silted ditches and culverts         Pavement reconstruction  

Patching and pothole repair                          Rehabilitation                                                 

Building shoulders (Widening roads)          All                                                                   

None  

12. How often are treatment measures (maintenance interventions) implemented by KCCA on roads 

in Kampala city?  

Once a month   
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Once a year  

Other: please specify……………………………………………………………………….  

13. On a scale of 1-10, how accurate are the maintenance management techniques being implemented 

as compared to the standard practices?  

      1   2    3    4     5     6     7   8    9     10  

Very inaccurate Very accurate  

  

14. Is condition assessment for roads carried out by KCCA?  

Yes  

No  

15. Which of these methods are used in condition assessment for roads by KCCA?  

Visual  

Mechanised  

Other (please specify)  

………………………………..  

16. Does KCCA carryout surface rating in condition assessment of roads?  

Yes (please state how)  

………………………………………………………………………………….  

No (why)  

……………………………………………………………………………………  
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17. How often or frequent is condition assessment done for roads by KCCA?  

Once a year                                             three times a year  

Twice a year                                           every month  

Never                                                      Other (specify)  

…………………………………...  

18. How satisfied are you with the performance of the maintenance department in charge of Kampala 

roads?  

Very satisfied  

Somewhat satisfied  

Neither satisfied nor dissatisfied  

Somewhat dissatisfied  

Very dissatisfied  
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APPENDIX 3: INTERVIEW QUESTIONS  
1. Briefly describe the road maintenance techniques used by KCCA?  

2. Which standards are followed KCCA for road maintenance?  

3. Compare and contrast the road maintenance techniques used by KCCA to the standard 

practices. 

a) Similarities 

b) Differences 

4. Outline the steps involved in planning for road maintenance by KCCA.  

5. Define the following terms in regards to maintenance:  

a) Capital Budget  

b) Recurrent Budget  

6. Mention the resources needed in order to carryout road maintenance effectively and efficiently.  

7. What is condition assessment in road maintenance?  

8. How is condition assessment done for roads by KCCA?  

9. What are the major challenges in KCCA hindering maintenance of roads?   

  

  

  

  


