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ABSTRACT

In Kampala City, the failure of buildings has oaeut frequently leading to increase
in the spate of building collapse that have claimehy lives of people. In the past
three years, Kampala has recorded quite a numbeas#s of building failures in
areas like Buziga, Najjera, Nansana, Makindye ardtdvere where buildings have
collapsed killing many people on the spot. Althoulifferent strategies to eliminate
structural failure of buildings have been devisgKlampala Capital City Authority,
the challenge continues to affect different paftthe city, causes of which this study
is examining. The study used both quantitative guodlitative research designs.
Quantitative data collection was aided by use dadstjonnaires with closed ended
guestions administered @6 respondents and then qualitative data, by usanof
interview guide. The study findings indicate tHag tmajor cause of structural failure
of buildings was buildings without approved dravamnghich was ranked first, use of
unqualified and non-registered engineers duringsitantion ranked second while
poor workmanship was the least ranked factor. Thmmpacts created by failure
of structural buildings were; failure to pay borexv resources from financial
institutions ranked first, followed by loss of resces by the developer and
unemployment was ranked last. Similarly, findings thhe existing strategies to
eliminate structural building failure revealed timd&nning was ranked®1 followed
by effective communication among all the partiesolmed in the construction
process. In conclusion, the high spate of collagseuildings in Kampala city was
found to be mainly man-made in nature. The develojpamework of the study
promises to establish the building committee tkamiade up of Division Physical
Planners, UIPE representatives and EBR members frahework also advocates
the establishment of line ministries responsibletrafning, monitoring and offer
advisory services to construction companies and KClhe study recommends the
need for enhancement of coordination among the ME#sged with planning and
development of Kampala City, the need to involvektarces at division level that
integrate the LC1 chairpersons on the board, isect@autreach and sensitization of
the population about failure to report suspectesksaf buildings in progress that

seem to be deviating from the basic constructioamsamong others.
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CHAPTER ONE
INTRODUCTION

1.1 Background to the Study

In the 2% century, the world's population has increasinglgdme urban (Aliyu and
Amadu, 2017). Further, the global urban populat®restimated to increase; by
2030, 60% of the population will live in the citieBlmost all of this growth is
forecasted to happen in the lower income region&fo€a and Asia because of the
faster rate at which they are urbanizing. One cdlimgandicator of the above claim
is the fact that while at the beginning of thé"2@ntury, just 16 cities in the world
(mostly in developing nations) contained a milljpgople or more, while today more
than 400 cities have a population of a million @re about 70% of them are found

in developing countries (Aliyu and Amadu, 2017).

In the wake of this increasing population, the dedhr basic needs and services to
an average urban household will be enormous. Otleest needs is shelter. Shelter
or housing is the first thing humans need for kyvin this world even before food
(Amadi et al., 2012; Hamma-Adama and Kouider, 20The construction sector is
the provider of physical infrastructure essenttal iuman sustenance and economic
development. In the urban environments where potésnd are very dear owing to
the competing uses and the shear shortage of spagecipal and city authorities
urge developers of plots to choose multi-storeyldmgs over ordinary houses

(Hamma-Adama and Kouider, 2017).

The provision of shelter has contributed to improeat of the lives of urban

dwellers (Oloyede et. al., 2010), although, negatdffects have also become a

1



common problem in the form of structural failuresliju and Amadu, 2018;
Hamma-Adama and Kouider, 2017). Against this bampdthis chapter provides
background information on causes of structuralufas in buildings citing global,
continental and regional case examples. It alsesgavhighlight of some of the major
structural failures that have occurred in Kampalty ©ver the last decade, the
problem statement, main objectives of the studyeciic objectives, research

guestions, justification, significance, scope aodaeptual framework.

Since time immemorial, buildings have been factasdeterminants of might of a
city. According to Amadi et. al., (2012), a buildirs a structure that serves as shelter
for man and his activities. It can also denote @fad and walled structure built for
permanent use for man’s living, working and storagarough the centuries,
buildings have been integral to the socio-economhvelopment of mankind
(Windapo and Rotimi, 2012). A building, once prdpeonstructed is expected to be

in use for a very long time (Oloyede et. al., 2010)

To provide the desired satisfaction, comfort anigtgawhile providing for the said
roles, every building whether temporary, permamennonumental structures needs
to be properly designed, well planned, constru@ed maintained. This is very
critical for prevention of any form of failure (Asge and Sasu, 2018madu et al.,
2012; Windapo and Rotimi, 2012). Failure occur the form of partial or total
collapse of the structure during and after comptetof the construction process
(Amadu et al., 2012). Globally, the structural dad of buildings has become a major
concern and more so in cities and towns (Fu, 2R020; lzzuddin etl.,

2008; Kwasniewski, 2010). The rate at which buidinare collapsing and the



magnitude of the losses being recorded in termived and property is a great loss
to nations (Clark, 2015). Carnage and mega losssdting from the devastating
consequences of building collapses have beconlerd feature of present-day cities
worldwide. The occurrence of these sudden accidbass led to loss of lives,
permanent and temporary injuries. In addition, as ftaused loss of investments,

jobs, and income (Ibrahim, 2013; Ede, 2013).

The toll of the said challenges in the aftermathboilding failures have affected
most cities and towns in developing countries (Bafde, 2013; Fagbenle and
Oluwunmi, 2010; Fernandez, 2014) compared to theldped world (Asante and
Sasu, 2018). Evidence to this claim has been pedvibdy the recent building
collapses in the cities of Naples (in July 2017ai@&an, 2017), Mumbai (in August
2017; Raj and Ramzy, 2017), Accra (in November 2BEC, 2012); and Dhaka (in
April 2013; Manik,Yardley and Dhaka, 2013), whickaimed tens of thousands of
lives. This provides a small representation of\taey many tragic events that have
not been even covered in the international medizssé® Faced with this wave of
failures, scholars are compelled to find answertheobegging question: What are

the underlying factors that lead to frequent cadewllapse of buildings in cities?

Although World Bank (2015) reports that in many dtioens around the world,
building have collapsed due to terrorist attacks lgak explosions, earthquakes, and
global environment changes, in Africa and in maayadoping countries, the causes
are: weak foundations, substandard constructioa&tmals, poor material mixing by
construction workers, excessive load on strengthuwlidings, and poor testing of

building strength (Fernandez, 2014; “Five Reasors/¥W2016). African countries



have also witnessed building collapse althoughelgrdocumented in media reports
(Asante and Sasu, 2018). In Cameroun, TchambaBgkako (2016) reported a
number of building collapses between the periodd2&id 2014, which were caused
by inadequate preliminary works, adoption of wrofagundations, low-quality
sandcrete blocks, poor concrete mix ratio, and emtgbf design and building
approval procedures, among others (Asante and 2848). These findings show
that the underlying factors of building collapseAifrican countries are similar in

many respects.

In East Africa, Muhumuza (2013) remarked that qstd buildings are a growing
problem in East Africa, where many buildings in tlegion’s major cities are under
construction or renovation. For example, in Kenyachira (2015) remarked that
construction teams often violate construction rajoh resulting into collapse. Still
in Kenya, Kuta and Nyaanga (2014) revealed thatt rnoapsed buildings were
constructed with low-quality building materials lrycompetent craftsmen due to
lack of political will to enforce existing buildingodes (Kuta and Nyaanga, 2014). In
Uganda, the problem of structural failures has bera major blow to the planners
and policy makers in the line ministries as welt@she technical teams managing
the affected areas. Kampala City has experiencee mases because of the high
competition for space calling for the erection aghrise buildings, given its

strategic location and grading as the only cityganda (Matama, 2018).

However, none of the studies has endeavored to agmwith a framework for

eliminating the problem of building failures in Kaada city. Against this backdrop,



this research study has been carried out with tlegaoching aim of producing a

framework capable of filling the existing gaps.

1.2 Problem Statement

Kampala City has experienced a big number of bagidaccidents in the last two
decades (Anguyo, 2013; Manishimwe, 2017; Masala& 2016, Ngwomoya, 2020)
in Buziga, Makerere hill, Makindye and Kampala GahBusiness District [CBD]
among others. This has posed a very serious clgallém those in the building
industry, the government and the individuals whovehanvested in property
development in the country. Several factors hawnlessociated with this, some of
which are negligence, deficient foundations, inag or faulty steel reinforcement,
hasty construction, greed, failure to carry oul sests, poor supervision and non-
adherence to the building codes (Ngwomoya, 202Gsalda et. al., 2016). Although
the Government of Uganda through the Ministry ohds, Housing and Urban
Development (MLHUD) and KCCA has enacted guidelifies the construction
industry, numerous buildings have still continuedsticcumb to failure, implying
that the strategies to eliminate the structurdlufaiof buildings as established by
Government exist but are not being followed or eréd. Therefore, it is against this
background that this study has investigated thideties in the implementation of
the strategies towards elimination of structurdufa of buildings in Uganda so that

a framework is designed to help in filling the void



1.3 Objectives of the Study
1.3.1 Main Research Objective

The main objective of the study was to investighte implementation of strategies

towards the elimination of structural failure ofildings in Uganda.

1.3.2 Specific Objectives
The specific objectives of carrying out this stwdgre:

I.  To assess the causes of collapse of buildings mg&da City;
ii. To establish the impact of building failure to sthklders in Kampala
City;
iii.  To assess the performance of the strategies design€CCA to mitigate
the occurrence of structural failure of buildingiampala City;

iv.  To develop a framework for mitigating and elimimgtistructural failure

of buildings in Kampala City;
1.4 Research questions

The following research questions were formulated ftother guide in the

achievement of the study objectives:

I.  What are the main causes of buildings failuresamigala City?
ii.  What is the impact of building failure in Kampal#&yC
iii. How effective are the strategies formulated by KCtAaddress the
causes of structural failure in buildings in Kangp@&lity?

iv.  How can structural failure of buildings in Kamp&dy be eliminated?



1.5 Justification of study

As seen in the previous sections, a series of ing#din Uganda have collapsed. This
has been attributed to lack of enough construcgapervision by professional
engineers, use of unqualified engineers, using mp@lity construction materials
that are just not strong enough to withhold thellosed as well as non-complaint by
the contractors on the agreed structural plans wWith authorities. In Kampala,
Uganda, a study by Alinaitwe and Ekolu, (2011) caded 54 buildings that
collapsed causing numerous death and 122 injuedwden 2004 and 2008. The
structural failure of buildings in Uganda has héf@as on society for instance six
(6) people were killed when a building collapsedgtsara in Makerere and people
lost their lives, unemployment, businesses destt@age well as increased losses to
financial institutions as many clients fail to pbgck their loans. The study will be
important to the engineers in Kampala City, Corttom companies as well as the
Planning Authority of the City, since they will ude study findings to reduce on the

structural building failures through applying theveloped framework by the study.

1.6 Significance of the study

The study findings provide in-depth information KCCA, Minister for Kampala

City and MLHUD on the institutional weaknesses 8rgs in the current strategies
implemented to eliminate the problem of collapsingldings and other structural
failures. This provides them with the necessarprmftion that will inform their

decisions when revising or amending the controtiglimes. The findings will also
provide key information to policy makers and plasnen the likely benefits of
involving grass root-based authorities such as LGcaincil 1 about the potential of

serving as a conduit through which the possiblecisfthat are feared to happen to a



construction site in a given area can be repomeldaaldressed before it develops into

a major structural failure.

To future researchers and scholars, this studyigeeevdocumented evidence of the
problem of structural failures in Kampala City wih intervention in the form of a
framework, which framework will provide baseline fammation concerning

structural failures and collapse of buildings inddda.

The accomplishment of the study equipped the reBearwith an assortment of
research skills (such as literature reviewing, cmtidg field-based surveys and data
analysis) that will enable the researcher to exeredearch related projects with ease

out of the prowess gained.

1.7 Scope of the study

1.7.1 Content Scope

This study investigated the implementation straggiowards elimination of
structural failure of buildings in Uganda, speatflyg the study looked at the reasons
why many storied buildings have failed in Kampaldy@vertime, the impact of
building failures and applicable management stragethat can be adopted in urban

areas of developing economies to eliminate strattwildings failure.

1.7.2 Geographical Scope

The study was conducted in five Divisions of Kanap@lity, this is because most of
the buildings that have collapsed are located is #Hrea with relatively high

construction activities. The divisions are: Nakawabaga, Central, Kawempe and



Makindye.
1.73 Time Scope

The study covered a period between 2008 and 2026.i3 because it is the period
where frequent cases of collapse of buildings amdctural failures have been
reported in the same period. Equally, differenatsgic undertakings in form of

policy guidelines have also been enacted in theegzamiod.

1.8 Conceptual framework

A conceptual framework is a structure, which theeegcher believes can best
explain the natural progression of the phenomewobet studied (Camp, 2001). It
helps to link the concepts, empirical research @ngortant theories used in
promoting and systemizing the knowledge espousedhbyresearcher (Peshkin,
1993).

Independent Variables Dependent Variable

.

Figure 1.1 Conceptual framework

In figure 1.1, the independent variables are cauwdefilures of buildings, the

associated effects and any existing strategiesnidigating the problem. The



dependent variable, structural failure is assesserms of enhancement of the
building construction sector in KCCA that will givese to well-constructed and
long-lasting buildings. The conceptual frameworlpbiyhesizes that this can only be
possible when the existing gaps in the implemeoratif the formulated strategies
are addressed, which is made possible throughrémeefvork that will be designed
by this study. The intervening variables (admimigstte good will and community

participation) are introduced in the study becaihsy have a great role to play in
influencing the success or failure of any stratefpsigned by KCCA and the

government to streamline the building constructionsampala City.

1.9 Chapter Summary

This chapter presented the background of the spudylem statement, objectives of
the study including the main objective and speauigectives, research questions,
justification and significance of the study andjpob scope, which includes content
scope, geography, time taken to prepare, and yitlal conceptual framework. The
next chapter is about the review of the relateerdiure on the strategies towards

elimination of structural failure of buildings inddnda.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

The chapter presents review of literature relatedttuctural failures of buildings in

cities. Specifically, literature is reviewed undbemes developed from the specific
objectives. The methodological, subject and contExgaps left by the studies
reviewed are identified and attempts to fill theyntbis study reflected. The review
of literature is preceded by a theoretical framdyaevhich presents underpinning

information that provides a basis for the themagigew of the study concepts.

2.2 Theoretical review

2.2.1 Traditional Business Model

This study invoked the Traditional Business Moddle model is a key output of a
research by Angelides (1999) on investigating theffective ways by which
organizations operate within the public sectorsThodel basically outlines the three
unhealthy orientations through which a businessiiscan harm the success of the
business or organization. He discussed three atiens: Production orientation,
Fragmented Control and the Sequential approachdides, 1999). The Production
orientation involves concentrating on the resourdfethie business with a sole focus
on production. As part of this business orientatieery little attention is paid to
other aspects of the business, which may be negessiis growth. The fragmented
control deals with the problem of excessive delegatwhich makes it difficult to

regulate the affairs of the business. The Sequaj@oach comprises the existence
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of varied systems within the business organizattmough which work is done.
According to this model, having such a variety gbtems in place limits the
standards of getting work done; especially the tation of identifying possible
constraints that affect the effective running of thusiness organization (Angelides,

1999).

2.3 Conceptual review

Failure in buildings is the inability of the buifdj components to adequately perform
what are normally expected or required of those pmments (Fagbenle and
Oluwunmi, 2010). In instances when part or whotedtire has failed and suddenly
given way in a way that as a result of this faijuilee building cannot meet the
purpose for which it was intended, the buildinglajées. Collapse refers to an
instant of a structure falling down or giving awagcause of being weak. In
architecture and construction, collapse can beideresd as mechanical failure of
building (Hamma-Adama and Kouider, 2017). Failurebuilding can occur during
different stages of construction process itself, vedl as after (Fagbenle and
Oluwunmi, 2010). Globally, building collapse is sad by one of the two major
factors: the natural or man-made factors (Hammanfedand Kouider, 2017). The
natural factors include but not limited to: landsli earthquakes, floods and erosion,

mud-flows, thunder-storms and hurricanes (Hammaidey2017).

2.4 Main causes of structural failure of buildings

Structural failure is instigated when the materialsa building are stressed to its
strength limit, thus causing fracture or excesgiedormations which result into
failure and collapse of building®eskin and Pasternak 2018). The immediate and

remote factors for structural failure of buildingse mainly categorized into two:
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natural and man-made (Amadi et al., 2012; Asantk Sasu, 2018; Oloyede et al.,

2010).

2.4.1 Nature-generated causes of structural failuran building constructions

Natural factors that give rise to building collaps® subdivided into two groups:
Geological phenomenon that causes building failares geo-materials that lead to

the collapse of building (Amadi et al., 2012; Arkyand Adam, 2001).

a) Geological Phenomenon

The possible geological phenomenon that causeslibgilcollapse is as follows:
subsidence, erosion and flooding, earthquake, lalejdsnud-flow and debris-flow,

hurricane, typhoon and tsunami, faulting, rain+stothunder-storm and lightening.

b) Subsidence

Subsidence is the sinking/settling down of landultesy from natural shifts
frequently causing structural damage to buildirggbsidence is most common in

areas that have weak soils.

c) Erosion and Flooding

Erosion is the scraping, scratching, grinding, aotverizing of the earth’s surface
rock. Various agents of erosion which carve andpshhie earth’s natural surface
rock includes running water, groundwater, grawhgving ice, wind action, waves
and current. Erosion can be of the following typgseam, wind, marine and glacial
erosion (Amadi et. al., 2012). Flooding is a ndtpracess of busting of river banks
or simply overflow beyond the river’'s bank. Mostet flooding is a function of the

amount and distribution of precipitation in the idemge basin, the rate at which
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precipitation are infiltrated into the soil. Howeyesome floods result from rapid
melting of ice, snow and dam failure. Urbanizatisithout adequate provision for
flood channels increases both the magnitude ampiérecy of flooding. Factors that
determine the catastrophic nature (magnitude) obd$ are: land-use on the
floodplain, duration of flooding and sediment loAthenever municipal and city
authorities fail to draw a sound strategy for almatihne occurrence of both erosion
and flood and most especially in in the design aristruction sites, such buildings

are prone to collapsing.

d) Earthquake

Earthquakes are series of shock vibration gereratehe focus, within the earth
crust or mantle. When earthquakes occur, they gémdéhnree main types of waves:
L-waves, S-waves and P-waves. Earth quakes areeddmg sudden movement
within the earth crust or release of build-up strasd strain within the earth crust. It
is interesting to note that earthquake does notiroegerywhere, neither do they
occur with equal intensity, rather its occurrenseconcentrated along the long
narrow load belt characterized by zones of crust@dkness and major fracture.
Earthquakes constitute one of the natural faceadihg to an increase in the spate of

structural failures.

For example, Yepez and Yepez (2017) establishatdah April 2016, more than
7000 buildings were severely damaged or destrogedorthwest Ecuador leaving
670 people dead, 6300 injured and almost 30,000 Hossing after an Mw 7.8
earthquake hit the region. The study further ehbt that much as the damaged

and collapsed buildings showed usual seismic filpatterns of non-ductile
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structures (i.e., soft stories, flat slab shealufas, plastic hinges in columns and
joints, shear failures in short columns), the dyadf the materials and construction
seem to be key factors that contribute to the divpoeor seismic performance. To
substantiate the study findings regarding the gualf raw materials used, Yepez
and Yepez (2017) took many samples from collapseddibgs. ASTM
C1152/C1152 M-04 Standard Test for Acid-Solubled@ile in mortar and concrete
was applied in order to obtain chloride content,iclvhwas confirmed using
a scanning electron microscopy SEM analysis. BInalSTM C642-13 Standard
Test for Density, Absorption, Voids in Hardened Gate was applied in order to
obtain concrete physical parameters for charaeigoiz. It was established that
chloride content exceeded the ACI limit by a factdr 30, which led to high
corrosion level of steel bars. Therefore, everhdré are buildings with lower or
negligible seismic damage, their integrity is noagnteed and could suffer damage
and collapse in future seismic events with everelowtensity. The experiments also
included assessing the quality of the sand useabérconstruction. After collecting
regional information, it was concluded that usese& sand in concrete production

was common, even for projects supervised by prafeaks.

Regarding fine aggregate materials, common pmatithe region considered a mix
of sea sand and mining sand (Yepez and Yepez, 20Was established that the
fineness modulus of fine aggregate samples obtaueed very low, increasing water
demand and water/cement ratios dramatically. Caresgty, this increased porosity
and decreased the strength of buildings providimgaedents for their failure. In

conclusion therefore, granulometric distributionganic and chloride content of sea
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sand create problems in concrete strength, dumabidind also create a

highly corrosive environment for steel reinforcemen

According to Lalkovski and Starossek (2016), msitry buildings in the city of

Kampalaare opted for to effectively utilize the iied space or land available, one of
the worst collapse types in terms of structural @genand loss of life is the pancake-
type collapse, where some or all floors end upgyim top of each other like the
layers of a pancake, with the floor contents crddhetween them. Mostly observed
after strong earthquakes, such collapses are teddey loss of some or all vertical
load bearing elements in some story; often the mpfostory (Lalkovski and

Starossek, 2016; Yepez and Yepez, 2016). Onceotloigrs, the building part above
the lost vertical elements (still intact) start$ngag downward velocity until it meets

resistance from below. The ensuing impact forcésnoiead to collapse progression

consequently graduating to total collapse.

Africa is very stable with little or no occurrenad earthquake unlike other
continents. While this could not be ranked as drte@major predisposing factors to
the occurrence of the numerous building collapsedJganda, Kampala City in
particular, it is reviewed by this study as areasside Africa such as Indonesia,
Turkey and Croatia have experienced losses ofalifé property occurring due to
building collapses or failures that have been pitatied by earthquakes.

e) Landslide

Landslides constitute a serious natural hazardmany parts of the world,
particularly in urban areas. Landslide refers ta@d down-slope movement of soils

as a coherent mass. Landslides and other grouhuefaire natural phenomena but
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are generally enhanced by human activity. Landslioie naturally sensitive slopes
are sometimes averted by means of stabilizing stres or techniques thereby
reducing the substantial damages (houses) and dbdge. It is the complex

combination of sliding and flowage. Factors suchtyg®e of earth material, slope
angle, climate, vegetation, water and time deteesiithe magnitude of landslide in

an area.

f) Hurricane, Typhoons and Tsunami

Hurricanes are tropical cyclones characterizeditpulating winds of 100 km/hr or

greater generated over an area of about 160 krmameder. It is known as typhoon
in the ocean. Tsunamis are seismic sea waves gedeoy submarine volcanic
activity. It is characterized by very long wavedémand moves rapidly in the open
sea where it is known as tidal waves. Hurricangghbpns and Tsunami activities
are catastrophic in nature and whenever it octwiings and human lives are not

spared. Globally they are among the causes ofihgilebllapse.

g) Rain-Storm, Thunder-Storm and Lightening

This has the potential of causing building faikir&hese natural disasters are
accepted as “ Acts of God”. Although, nobody has gower over nature, most
natural disasters can be avoided (minimised) thrdhg use of technology (disaster

monitoring equipment) and environmental impact sssent (EIA).

h) Geologically Derived Materials

There are some geologically derived materials toatd lead to building failures,
they include: Soluble rocks (limestone, chalk, gypsetc.), clay (shrinking and

swelling ability), Groundwater (shallow water tabhleSoil geochemistry (pH,
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sulphate and chloride), Peat and Unconsolidatedntedeposits (Oloyedde et al.,

2010; Amadi et. al., 2012; Arayela and Adam, 2001)

i ) Soluble Rocks (Limestone, Chalk and Gypsum)

Sedimentary rocks like limestone, chalk and gypsuenweak, soluble and of very
low bearing capacity. Erecting Building on thiswdae soil are dangerous (liable to
collapse) due to its low bearing capacity and higmpressibility. Such weak soils

should be excavated and backfilled with soil oheigbearing capacity.

) Clay (Shrinking and Swelling Ability)

Clays are fine-textured; sedimentary that is coradas hydrated allumino-silicates.
Based on grain-size, clay is any fine-grained sedinthat is less than 4 microns.
Clay has wide range of application, but due tositelling ability when wet and

shrinking nature when dry which has the potentiakcausing cracks on wall of

building and tarred roads. The plasticity and la¥afing capacity of clay soil makes
it unfit for their use as constructional materidlbe clay minerals (montmorillonite,
illite and chlorite) are responsible for the swedliand shrinking properties in clay
soils should be excavated and replaced with a nstidnger soil. This a major
challenge in building/construction in southern Nigevhere the soil dominantly clay
and water-logged. This is necessary in order tortafalures of engineering

structures like roads and buildings.

k) Ground water

Groundwater is the water occupying the void spatescks. It is the water stored in
the zone of saturation. It may be of magma (Jueesiburce), trapped within

sediment (Connate Source) and from rainfall (Mete&ource). Areas where the
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groundwater table is very close to the ground ser{ashallow water-table), there is a
tendency of the groundwater reacting with the cerpertion of the foundation and
this situation can weaken the entire foundatiomee causing building failures. The
problem of ground water was cited by Amadi et(2012) as one of the causes of
collapse of buildings in the Nigerian major townlsel Lagos, Port-Harcourt and

Watrri arising from shallow water table and seawatiusion.

) Soil Geochemistry (pH, Sulphate and Chloride)

PH is a measure of the acidity or alkalinity of adium. It is simply defined as the
hydrogen ion concentration and is determined withaid of a pH meter. pH values
between (0-6) indicate acidity, 7 is neutral wh{®&14) shows alkalinity. Most
biological and physicochemical processes takingepia the soil are to a large extent
controlled by the soil pH. The acidity of the sbds the potential of dissolving the
cement component of the foundation thereby weakgtiia foundation. The acidity
content of the soil can be reduced by the apptioatif lime. Similarly, excessive
sulphate content in the soil has aggressive effedhe cement used in constructing
the foundation of buildings. Also, much chloridentent in the soil can lead to
rusting (corrosion) of the metallic component a# fbundation (Arriba-Rodriguez et.

al., 2018; Jonsta et al., 2011; Oke and Amadi, 2008

m) Peat

Geologically, peat is the name given to the laykdead vegetation in varying
degrees of alteration, resulting from the accunmtatbf the remains of marsh
vegetation in swampy hollows in cold and temperatgons. Peats are regarded as

the youngest member of the series of coal of differanks. Increase in temperature
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changes peat to lignite, sub-bituminous, bituminamhracite and graphite. Their
caloric value increases with temperature. In teofsuilding construction, peat soils
are very weak and should be excavated and baeki-ilith a more stable soil.
Construction works whose foundation rests on peafally collapse because it

cannot withstand the load from the foundation duiestlow bearing capacity.

n) Unconsolidated Recent Deposits

These are non-cemented, highly friable materiaét Hre newly deposited. Such
materials are loose and cannot withstand the loadch ffoundations. Building
construction on this type of soil is deceptive ahduld be discouraged. The recent
sediments are not good constructional materialtdueability. Niger Delta area of
Nigeria has this problem and is part of the cauddsuilding failures in the region
(Amadi et. al., 2012). In addition, a study by (Bima et. al., 2019) revealed that
Kampala Capital City Authority collected signifiddn more waste than private
collectors for all study years. Waste is disposédnaodifferent parts of Kampala
despite of the existence of the gazette collectienters and the future projection
showed that future projections showed that by 2@B@ual waste would increase by
approximately 60% for Kampala. These deposits haade the soil loose causing
failure of structural buildings. According to architect with Infrastructure Design
Forum, one of the biggest mistakes people makeevihillding house foundations is
by building on grounds that are not firm. He expgaihat people nowadays get soll
and dump it into a valley or a swamp and they d$tadonstruct on that soil yet it's
not strong enough to support a building. This reassed failure of most buildings in

Kampala (Pamela, and Sarah, 2010).
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0) Man-made factors

Man-made factors are human errors that occur befdwging and after the
construction of a building (Akinyemi et al., 20M8jnaitwe and Ekolu, 2014; Amadi
et. al.,, 2012). They include: poor design and cotibn, use of sub-standard and
untested local materials, greedy and poor mainthamulture, foundation failure,

and absence of site investigation and engagememtqpfalified people.

p) Poor Design and Construction

Most collapsed buildings have also been linked tmrpdesign and wrong

construction methods. Architects and Structuralibg®ys that find themselves at the
design stages should be careful to see that negesm@ables are considered at this
stage such as the nature of the solil, type and sizenaterials specified. Failure of
most contractors to build according to specificagicand plans often results to

structural anomalies in buildings.

g) Use of Sub-standard and Untested Local Material

The use of sub-standard (inferior) material inlding construction is one of the
major causes of structural failure of buildings.Study by Wright (2015) asserted
that the use of substandard materials has causladefaf buildings. Substandard
materials especially reinforcement bars, steeli@estand cement can contribute
immensely to failure of buildings. Wright furthenlsmitted that in some instances,
when other substandard materials are or have bsed, the stakes are high that

failure of buildings can occur.

Hall (2016) posited that the use of low quality er&ls is one of the major causes of

structural failure. Over reliance on contractoysclents for decision making instead
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of relying on consultants has caused failure ofldimgs. This is because most
contractors are either their friends, relativesemommended by friends. The result
of this relationship is that clients rely more d tcontractors for decision making
than on the consultants. Poor mixing of concreigregate, poor quality steel
reinforcement and use of sub-standard blocks fromesblock industries contribute
their own factor to building collapse in NigeriaorBe of these constructional
materials do not meet specified standard nor a@jitgcontrol checks conducted on
them before they are used for the construction. ffequent use of inferior and
untested local building materials leads to stradtdailures in buildings. James
(2017), opined that those incidences of buildingufas can be controlled or
minimized if the client is ready to pay for highality materials and for expert
professional services. The same stance is reitefayeNakibuuka (2017) whose
findings indicated that some building materials gt not strong enough because
they are not genuine and therefore not suitabld@iiding structures. It is thus the
responsibility of the engineer to check the quatitynaterials and not leave it to the

Uganda National Bureau of Standards.

2.4.2 Greed and Poor Maintenance Culture

Greedy or get-rich-quick syndrome has its negativeact on the building industry.
Take for instance, the case of a building thatapsled in Lagos in 2007, a building
which was originally designed for a three storey but of greediness, the owner
decided to add extra two floors (Amadi et. al., 20IThis additional weight on the
structure without due consideration of the fourmaticolumn and slab led to the
collapse of the building (Oke et. al., 2009a). Adkie maintenance of building is

necessary for the safety and durability of the cétme. Poor management and
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maintenance in buildings leads to development atks on the walls, differential
settlement and premature ageing of the structuresd@ deficiencies when not

checked, could result to building failures.

2.4.3 Foundation Failure

All engineering works start with the foundationl¢@ede et. al., 2010). The purpose
of a foundation is to transfer the load of struetto the ground without causing the
ground to respond to uneven or excessive moverégrk foundations of structures
have caused structural failure of buildings (KioR814) as a firm foundation may
cost almost half of the cost of the whole constamcespecially in swampy areas.
Thus, a building structure can fail if founded ooop sub-soil, or if it is not

uniformly loaded. In this line or argument, Johng@015) argues that if suitable
foundation was not specified according to soil rator due to soil erosion or earth
movement under the foundation, then chances fddibgifailures occurring are rife.

Even on firm areas, a strong foundation is a nustnsure the strength of a building.
Such load must be transferred in such a way tleaetill be no shear failure in the
underlying soils. Many buildings have collapsed tluéaulty foundation (Amadi et.

al., 2012). Most of the foundations are designeithauit considering the soil type on
which they rest upon. Therefore, it is vital theequate soil investigation should be
carried out before designing of foundation in-orttehave a suitable design to suit

the local geology of the area.

2.4.4 Absence of Site Investigation

According to Hornby (2001), investigation is defines an examination or enquiry

into something, especially a detailed one that mlemtaken officially. Site
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investigation is therefore the act of undertakimgexamination of site (a piece of
land). This is a process whereby surveyors, gesiegarchitects, engineers, builders
and other professionals obtain information for sséul project attainment. There is
need for site investigation because it is vitalthe success of any construction
project, because inadequate or absence of soistigation can lead to very large
construction cost over-runs. If site investigatisrio be effective, it must be carried
out in a systematic way using techniques thateeyant, reliable and cost effective.
Lack of site investigation has always led to fourata failure which results in

building failures. Site investigation helps to ravéhe weak and soluble soil in the

area.

2.4.5 Engagement of Quacks/Non-professionals

Adebayo (2010), opined that efficiency in skill aedperience is important in
creating valuable workmanship in building constiwrtt A number of professionals
(stakeholders) exist in the building industry, bumost cases their services are not
sought for due to one reason or the other, sucfessimnals include: Architects,
Quantity Surveyors, Land Surveyors, Builders/Cartties, Engineers (Structural,
Civil, Mechanical, Electrical, and Geotechnical)nfadi et. al., 2012). That said,
Oloyede et. al.(2010) attributed causes of buildaiture to man’s negligence in
some vital areas in construction such as emphassail investigation, incorporating
design for extra loads, erecting stress shieldem fwvinds, use of substandard
building materials, poor monitoring and overall pomorkmanship. It has been
observed that due to high cost of consultancy feesled to engage the services of
these professionals, most building proprietors goréd cut cost by engaging the

services of nonprofessionals (quacks) who lack theeded experience in
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construction sector. This is reflected in poor woakship and low standard of
construction, which results in structural failuredacollapse of part or the entire

building.

2.4.6Insufficient Institutional coordination

At all points of construction, the strength of t@lding should be tested according
to the law but because of laziness, corruptionfaildre to enforce the law, it is not
done. That is a big problem. He added that at estage of construction there is
someone with a strong motivation to save moneya&e tmoney (Kioko, 2014).

According to Ede (2010), illegal alteration to éxig buildings has caused collapse
of buildings. Clients at times, on their own, aleisting structures beyond and
above the original design without any working dmagd, and relevant authority
approval for such development. In some cases, iexidhungalows have been
converted to either a stored building or two oe#hstructures without any drawings

and supervision by qualified personnel.

Absence of the authorities monitoring of sites, seme cases, Town Planning
Authority staff seldom visit sites to inspect ormitor progress of approved work on
sites, the result of which is documented in theinfs. Unfortunately, in many cases,
this inspection is non-existent, what this meanth& buildings are put up without
the Authority knowing anything about the detailstioé construction. Unfortunately,
these details are only known when such buildindipse and their elements get
exposed for all to see. By that time, lives progabby have been lost (Ayedun et.

al., 2012).
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2.4.7 Corruption/fraud

Insincerity, fraud and corruption have caused failof buildings. Evidence to this
assertion is provided by Alamu and Gana (2014) pwhbstulated that failures in
building projects can easily be summarized as fubard activities and corruption.
The contractor is usually the facilitator but soimets teams up with consultants and
other representatives of the client on the projectheat the client. Corruption or
fraud has become one of the easy ways to maketft inothe public and private
sectors of the economy. The collapse of a suspefider slab of a two-storeyed
building at Buziga, 8 km along Kampala - Ggaba Road?“November 1997 was

caused by corruption between the contractor anddhsultants (Lubega, 2012).

2.5 Impact of building structural failure

Each collapse carries along with it tremendouscédfénat cannot be easily forgotten
by any of its victims (Ede, 2010). The consequereesusually in form of economic
and social implications. These include: loss of barfives, injuries, economic waste
in terms of loss of properties, investments, jobspmes, loss of trust, dignity and
exasperation of crises among the stakeholders am@toemental disaster (Ede,

2010).

The unprecedented occurrence of structural faillm@s a big toll on urban life.
According to Janssens et al. (2012), the conse@seoicstructural failures can take
several forms ranging from material/structural dgenand human injuries/fatalities
to functional downtime and environmental impachsiens and colleagues relay that
municipal and city authorities should be quick atien to mitigate these challenges

by ensuring that they develop a risk-based robastrfeamework within which
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consequence modeling is an important step in estimaisk, both in determining
the robustness of a building and in assessing #meflh of possible robustness-
improving measures. However, their findings andageanied recommendations are
very silent with regard to how the framework wowdrk and how best it would be
improved and upgraded to ensure that it becomesaet over and again. This left a

contextual gap for this study.

Collapsed buildings where there are scores of deaihstitute a major challenge to
the owners of the buildings in terms of compensatiAmadi et. al., 2012). At

times, even when there is no reported death bug admber of injuries, the costs
related to injuries are also at times higher eghyain instances where the building
is already operation and housing many businesdes.cdsts cited by Chuang and
Spence (2017) could include pre-hospital emergeti®atment, emergency
department services, hospital physician and surgeemvices provided to the

causalities, visits to private physicians, reh#ddilbn costs and lost income following

the injuries.

According to Obodoh et. al. (2016), quantificatiohthe complete effects of any
collapse is extremely difficult as there are so yndactors involved, and these
include emotional and subjective factors. Apartrfrthe number of deaths that can
often be truly identified, the rest of the effease surrounded by so many
uncertainties which make the analysis only apprex@nLeaving aside the grossly
guantifiable economic sums, the stress, traumasaodks to the building owners
may have some far-reaching effects upon othersluedoin one way or the other

with the structure.
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Faced with recurrence collapsing buildings, the egoment of Uganda has
developed a regulatory framework to redress effegtsned above. For example, the
Building Control Act No. 10 of (2013) spells ouktproper strategies to be followed
(Dimuna, 2010). Findings in the Office of the AwditGeneral of Uganda OAG

Report (2016) revealed that there is weaknessforament (OAG report, 2016).

Property worth millions has been damaged in Africanntries most especially due
to failure of buildings. People invest for the posp of making profit and/or personal
uses and when it collapses, it discourages investor further investment in
property. The collapsed property most time canmotdgained except such property
has been insured, which most developers hardiyhesetdays (Smith, 2017). Earlier,
a study by Ede (2010) revealed that the continudldpse of buildings in cities and
other urban centres discourages many developers frovesting in property
development, most especially those who are newensystem. As a result of this,
they may move into other investments e.g. stocksfragles Table 1.1 shows some of
the major structural failures that have occurredkampala City in the last two

decades.
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Table 2. 1: Cases of Structural failures of buildigs in Kampala city (2000-2020)
Year Place Number of Death/Injured Estimated propery lost
May 2020 Makindye Storeyed building collapses #dli 16 | Property in neighborhoods los
workers and injuring many others value not reported
Bakauli, Building collapsed killing one and injuring No property damages reported
Rubaga two
October Division
2019
April 2016 Makerere Hill | Storeyed building under nstruction| Property and cars parked in t
collapsed kiling 6 people and injuringneighborhood destroyed
many others
December Kansanga Five construction workers died, while fivilot reported
2015. sustained injuries when a storeyed building
collapsed
August 2014 | Kansanga Two people sustained senpnéels when| The debris damaged a vehig
a six-storeyed building under constructioifMercedes Benz) and son
collapsed houses in the neighborhood.
June 21,| Nakivubo Nice Time Arcade caved in, ten peopléot reported
2013 Mews(KCBD) | were injured when a building caved in
July 2012 Nakawa Lugogo construction site, Twhlot reported
construction workers were killed when|a
building under construction on Lugogo-
Bypass (Rotary Avenue) collapsed.
July 2011 Ntinda Seven people sustained injuriter sa | A lot of property, including
building under construction collapsed. three cars, were damaged.
January 26, Luwum Street Two people died and five others susth| Not reported
2010 severe injuries on, when a storeyed
building under construction caved in.
October Nakasero, NSSF Pension Towers , at least seyeXot reported
2008 Lumumba people died after a wall collapsed at| a
Avenue National Social Security Fund (NSSF)
construction site
February St. Peter's| In 10 people were killed when a buildingNot reported
2008, Secondary under construction collapsed
School,
Naalya
January Mini-Price Three people died when the walls of th&lot reported
2008. Bata, building collapsed.
Namirembe
road

SourceMasaba et al.(2016), Sgjjoba (2018), KCCA (2020), Ngwomoya (2020)

2.6 Existing strategies against structural failureof buildings

Windapo and Rotimi (2012) examined contemporamyassaround building collapse

in major cities in Nigeria and their implications s sustainable development. Their

study specifically assessed whether the approaclcotwstruction by industry

stakeholders followed the basic principles of dnstae development. Results

revealed that incidences of building collapse wprevalent among residential
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buildings of less than five floors high with majgsmmercial centers worst affected
by the under-performance of industry stakeholdéhey concluded that improved
levels of conformance to and compliance with sustale construction principles by
construction industry stakeholders is required tmat@ building collapse and
recommended an overhaul of planning and implemientgiolicies (e.g., building
codes, which set out minimum performance standBndslesign and construction
works that are based on sustainable principlesallyt they specified the need for
revising the Building Code to incorporate sustaleaimnstruction. Also, as a matter
of concern was their recommendation that bye-laselbped need to be developed
for big constructions because of their strategiell®f development and then lastly,
the need for a coordinating thread between thergovents (federal, state and local),
through respective regulatory agencies to ensatetiiere is compliance with the set

standards and clauses enshrined in the buildingatiobrization plans respectively.

Deskin and Pasternak (2018) findings revealed khaiding plan approval as a
strategy against structural failure, before anystmttion work starts, the plan
approval should be the first thing so as to knowhé building is rightfully designed

at the right place, acceptable design and loadinmparapacity. The successful
approvals are best handled when there is coordmdtetween institutions that are
charged with overseeing developments in the citkingemi et. al., (2016)

recommended all the stakeholders in the constmudgtidustry should adhere strictly
to the provisions of the building code. They furthecommended that the quality
standards agency of Nigeria, SON (Standards Orghaaizof Nigeria) should ensure
that only certified building materials are allowiedhe market together with the need

for the government to put in place administrativachinery for strict monitoring of
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construction sites by enforcing relevant laws twmitsge the building industry.

However, mainly in developing countries, studiesvehaestablished that the
institutional mechanisms and capacity that havenbestablished to prevent the
collapse of buildings are extremely weak. It isacléhat to reduce the incidence of
building collapse in Africa, governments must mdweyond knee-jerk reactions
(Osam, 2015) to equipping development control tattins to enforce legal

provisions. If not, thousands of dangerously weaikdings will be constructed, and
millions of city residents will live under the camious threat of building collapse

(Fernandez, 2014).

Soil tests should be made mandatory in all thesand®ere high-rise buildings ought
to be constructed. Need for lubrication of soittésis is also very important so as to
know the strength of the soil if it can bear loadnot and to know the type of
foundation to be used because foundation desighesstrength of the building
(Deskin and Pasternak 2018). Dimuna (2010) belietbdr key causes of building
collapse in Nigeria are the absence of soil teshiafpre construction, absence of
coordination between professional bodies and todanrpng authorities, and
inadequate enforcement of existing laws regulafainysical development. This
implies that building collapses in Nigeria are aidy human, construction, and
institutional failures. Different soil types posarying problems for built foundations
and the structural integrity of an entire buildihg this line of argument, Oloyede et.
al., (2010) recommended the need to carry out soiveys to ascertain the
compressibility or consolidation potentials as veslthe bearing strength of the soll
of a particular site. This, they confessed is nemgsbecause in sand and clayey sites

because there are too many voids between theiclparteading to many movements
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or sliding. Also, Oloyede et. al., (2010) estaldidhihat building constructed in areas
with silt deposits are susceptible to collapse witery exposed to excessive amounts
of water while then for clays which shrink in they deason only to swell during the
wet season or in the constant presence of wataunjlding constructed over them is
liable to failure. and colleagues surmise that emytractor worth his salt would take

all these points into consideration while laying thundation of a building.

Supervision should be made mandatory in all city arban settings because of their
susceptibility to structural failures in building®loyede et. al., 2010). This should
be considered a mandatory activity but not justiaesl for the sake (Amadi et al.,
2012) According to Alinaitwe and Ekolu (2014), déspthe relatively well-
established concrete practice in East Africa, tlaeefrequent construction failures
leading to loss of lives and property. In the regesst, there has been increasing
public outcry over the quality of physical infrastture countrywide. This outcry in
the context of Uganda and more so in the city ammu centres are indicative of

poor or peripheral supervision that is done fonTality.

Emphasis on quality building materials is also @ &&ategy for reversing the trend
of collapse of buildings in cities and other urlzamtres. In appraisal of this strategy,
Boye (2016) in his study revealed that the quaditynaterials should be considered
during construction; quality materials should alwaye used, and must be tested
before usage. He believed that when purchasingtiiding materials, you should

consider those of a reasonable price but not tbbdee lower price.
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Also, the Construction Engineering Bill of 2018datsigned into law lays down
strategies to be followed while construction imogress such as: tight supervision,
clear interpretation of construction contractspdig resolution and safety standards.
Also, the Construction Standards and Quality AssteeDepartment in the Ministry
of Works and Transport created in the year 2016 Bmitling and Construction
Advisory Board of 2020 have all been instituted elosure effective, safe and

adequate delivery of the services in the conswadtidustry.

As a result, efforts have been made in the recasit jo examine the factors leading
to the escalation of structural failures in Kampatg. For example, Muhwezi et. al.,
(2020) attributed the problem to use of substandaatkrials. Alinaitwe and Ekolu
(2014), established that the cause of structuihiréais largely caused by lack of
coordination between the parties that are chargéd the management of business

and developments in Kampala City.

Other legal tools in addition to the above inclilde Uganda Physical Planning Act
of (2010), section 10 (d) which breaks down thecfioms of physical planning

committees as to enforce development plans, tooapptdevelopment applications
relating to housing estates, industrial locatiosshools, petrol stations, dumping
sites or sewage treatment, enhancing supervisioprdfgssionals. Besides the Act,
in the year 2011, Physical Planning Guidelines wermulated and formalized by
the government. In addition, KCCA has bye-laws tleguire that every construction
within the city to undergo approval by the Authgditefore any construction is done,
through submitting technical drawings for approvter approval, the construction

is supposed to be supervised by registered professiEngineer, registered with
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Uganda Institution of Professional Engineers (UIP&)d Uganda Engineers
Registration Board (ERB) (Odongo, 2017). All theastgies above have been
designed to eliminate continuous structural failafebuildings in the construction
industry in Uganda (Kakooza, 2017). However, téwdlities specified by the
frameworks described above seem to be side steppag now and again since the
spate of building failures has continued to taketail on lives of people, damaged
property worth millions of shillings and interrugt¢he smooth flow of activities in

the affected zones.

2.7 Chapter Summary

This chapter summarized the findings of the previmesearchers worldwide on the
causes of collapse of buildings, the impact of dog failure to stakeholders, the
enabling factors for successful application of tefgees. From the review of the
literature above, it is evident that there are mlper of causes of structural failure of
buildings and many different strategies to elimgnatructural failure of buildings

were suggested but they had gaps that this studyniended to close.
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CHAPTER THREE

METHODOLOGY

3.1 Introduction

This chapter explains the methodology that was usdbe study. Thus it presents
the research design, area of study, populationtuafys sampling procedure, data
collection methods, quality control of instrumenpfsdata collection (reliability and

validity) research procedure and analysis.

3.2 Research Design

This study adopted a case study research desig@asa study is a research design
and an empirical inquiry that investigates a phesoom within its real-life context.
Case studies are based on an in-depth investigatiansingle individual, group or
event to explore the causes of underlying prinsigl€éin, 2014). For case study
analysis, one of the most preferred technique® igse a pattern-matching logic.
Such a logic compares an empirically based pathexhis, one based on the findings
from the case study with a predicted one made befata collection (Yon 2014:

143).

The case study design allows in-depth, multi-fateteplorations of complex issues
in their real-life settings. (Fiss, 2009) assehat tpotential advantages of a single
case study are seen in the detailed description araldysis to gain a better
understanding of “how’” and “why” things happeithe case study design was used
in order to generate in depth understanding ottheses of collapse of buildings, its

impact as well as the performance of existing stjigs against failure of buildings.
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The study employed triangulation approach with date and quantitative
techniques. Qualitative technique was used ingtudy and helped in exploring the
views of stakeholders on the causes of failureudifimgs in Kampala. Quantitative
techniques were used to capture cross sectional fiain different institutions

charged with operations within Kampala City.

3.3 Study Population

The study population of 200 respondents consistedeonbers of Uganda Institution
of Professional Engineers body, management of tigin€ers Registration Board,
Staff of Ministry of Works and Transport, Ministof Lands, Housing and Urban
Development, Kampala Capital City Authority and icharsons, Local Council One
(1) Leaders from the respective places where wee Haad cases of collapsed
buildings. The sample size for the questionnairevesu was 96 which was

determined using Krejcie and Morgan (1970) TablSaifnple size determination for
finite population (See Appendix Ill). Krejcie andawjan (1970) Table was preferred
because the study was carried out on a known d@e fpopulation. According to

Kumar (2019) and Odiya (2009), the Table is recomaee for use in studies
targeting a known population and enables a researtch minimise the sampling

errors.

3.4 Sample size and selection criteria

Different categories of people were chosen bectheseare directly responsible for

the construction of buildings.
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Table 3. 1 Population and Sample size of the Study

Category Population | Sample Sampling Research Instrument
Size Technique

UIPE 37 27 Simple random Self-administered
Questionnaire

ERB 25 20 Simple random Self-Administered
Questionnaire

MoWT 23 20 Simple random Self-Administered
Questionnaire

MLHUD 40 20 Purposive Self-Administered
Questionnaire

KCCA 36 20 Purposive Self-Administered
Questionnaire

LC1 29 20 Purposive Self-administered
Questionnaires

Key 10 10 Purposive Interview guide

informants

Total 200 137

Source: Researcher (2019)

3.5 Sampling Technique and procedure

Both probabilistic and non probalistic samplinghigiques were employed in the
selection of the study participants. Stratifieddam and simple random sampling
techniques were used under probabilistic samplihgewpurposive sampling was
chosen under non-probabilistic sampling. In ordeensure equal representation of
the study population, the sample was selected &aross section of the population
of 200. The selection of the respondents fromUganda Institute of Professional
Engineers, Engineers Registration Board and MwisfrWorks and Transport and
local leaders was done using stratified random #am@and then simple random
sampling technique using lottery method. The twpragches were selected because
they give all the respondents equal chances ofgbsstected in the sample and so

avoid biases on side of the researcher (Kumar, ;2QtBya, 2009; Amin, 2005;
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Mugenda and Mugenda, 2003). The selection of kdgrnmants (LCs and top
management of the selected institutions) was dsimgypurposive sampling because

of these categories were deemed to be knowledgahbléd the study variables.

3.6 Data collection Methods

A multifaceted approach using both qualitative apntitative methodologies of

data collection was employed. Both primary and sdaoy data were used.

3.6.1 Primary Data Collection

3.6.1.1 Questionnaire method

This method is mainly used to generate quantitatata (Odiya, 2009). In this study,
it involved the use of self- administered questaires to respondents (junior and
middle staff of the selected institutions) in redatto failure of structural buildings.
In generating quantitative data only closed endsgstions were used. According to
Creswell (2014), this method is preferred becatugathers descriptive data, covers a
wide range of topics, relatively inexpensive to @& can be analyzed using a

variety of existing software.

3.6.1.2 Key Informant Interviews

Data were collected using key informant intervielWisese were administered to the
top management officials of each institution seldctor the study. The interview
method was used because it enables a researcheome up with detailed

information about the perceptions and lived expeds of the respondents more
than any other method through interviews, the mebea obtained information about

the scope and magnitude of structural failuresuidings and more notably about
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the causes, effects and the performance of theegiea designed by the government

and KCCA overtime.

3.6. 2 Secondary data collection

This involved reviewing of relevant written docunensuch as government
publications and reports. Lincoln and Guba (1988)n& a document as "any written
or recorded material" not prepared for the purpa$éle evaluation or at the request
of the inquirer. Secondary data were obtained udogumentary reviews from the
registry of the Uganda Institution of Professionahgineers, the Engineers
Registration Board, KCCA, MLHUD, MOWT and Ministiyp charge of Kampala
city on the failure of buildings. Internet sourcaasd newspapers were also explored
for secondary data. The newspapers were accessedperiodicals section of the
main library of Kyambogo University. Similarly, theethod enabled the researcher
to obtain the necessary secondary data on failutieecbuildings in the world. This
method was preferred due to the fact that documamsavailable locally, cheap,
provides information on historical trends or seq&sy provides opportunity for
study of trends over time (Jacobson, 2009). Tha datained from the documents

reviewed were used to corroborate the findingsioeththrough primary means.

3.7 Data collection tools

The data collection tools employed included documewiew checklists, Interview

guide and questionnaires.

3.7.1 Questionnaires/Quantitative data collectiomistrument

The study used self-administered questionnairess ad closed ended questions

where the respondents were limited to a fixed Se¢gponses with options to select
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and these responses were based on a five pointt lskale. The decision to have
more close ended questions in the questionnaireni@sned by Odiya (2009) and

Katebire (2007) that close ended questions keepédsgondent focused, weed out
irrelevant and uncalled for responses and aboveiratease the response rate.
According to Amin (2005) questionnaires are populth researchers because
information can be obtained fairly, easily and meses are easily coded. It was
preferred because a big number of respondentsecaovered and it is cost effective.
The questionnaire had four sections; the firstisechad questions seeking to
establish the background identities of the respotsjeection two had questions that
captured the causes of structural failure of bogdi section three contained
guestions that captured the impact created bytsnalcfailure of building. The last

section (four), contained questions that soughdstablish whether the performance
of the existing strategies for addressing the mwblof failure of buildings are

applied (See appendix I).

3.7.2 Document review checklist

This was used by the researcher to source secoddtyseful in understanding the
causes of failure of buildings and its impacts. Hhedy analyzed documents on
buildings that have collapsed in Kampala city fri@CA Resource Centre, Uganda
Police reports on the different collapsed building&ampala and newspapers in the
periodicals section of Main Library at Kyambogo msity. According to Creswell

(2014), document review is a good source of backgtanformation and as well

provides a “behind the scenes” look at a prograath ey not be directly observable
hence enabling a researcher to come up with keyr@ledant issues that could not

have beemoticed through othemeans.
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3.7.3 Interview guide /Qualitative data collectiorinstrument

The researcher used a semi-structured interviewegto gather information from
key informants. According to Amin (2005), an iniewv guide enables researchers
to get in-depth information about the study in dqioes In addition, it is flexible and
therefore allows the researcher to adjust the guesto tap the required information
from the respondents (Odiya, 2009). Further, ivesgras a point of reference that
enables a researcher to keep reminded of the kestiqns to engage the interviewee
on without any possibility of omission (Alesheng@®14). (See appendix II). In this
study, interviews were administered to the key nmiants as earlier described.
However, Cohen et al. (2013) revealed that theyialbée to yield biased data unless
precision and precaution are exercised by thevigeer. For example, the outcomes
or responses may be subjectively influenced bywhens of the enumerator or
interviewer. In this study, to achieve objectivdadguidance was sought from the
wisdom of Aleshengeeti (2014) who recommended shah can only happen when
leading questions are avoided, tape recording eragldo avoid missing out on
detail and giving the participants chances of sgflection, meditation and correction

such that they provide well thought ideas and apisi

3.8 Procedure of data collection

The researcher obtained an introductory letter ftben Kyambogo University that
introduced him to the respondents and local auikerifor further permission to
carry out the study in their areas of jurisdictidinis was followed by designing the
research tools and then taken for a pilot studiphéoselected respondents. The pilot
study was administered for the purpose of prerigdtie questionnaires to validate

the relevance of the questions to the intended orefgnts; determining the
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approximate time or duration taken to fill a questiaire with one respondent and
finding out the most efficient way of carrying amiain survey. Following the pilot
survey some amendments were made to the questiesraaid interview guidelines,
whereby questions were added, some were deletele wthiers were reframed to

make them clearer and easier to understand.

The study participants contacted during pilotingha tools were excluded from real
data collection stage. To ensure confidentialitge tresearcher informed the
respondents that the study was purely academicquibstionnaires were distributed
and data collection commenced. The respondentmeedtdahe questionnaires which
were later collected after three days basing ond#wmsion made during pretesting
that allocation of three days was adequate for rdspondents to provide their
opinions. As for the interviews, arrangements werade with the selected key
informants on the day and date of the interviewse interviews were audio taped
and responses later transcribed. The qualitatingirfgs obtained were integrated
with the quantitative ones in order to provide didtic description, analysis and
discussion of the findings.

3.9 Data Quality control

Data quality control is concerned with ensuringt tiie data collection instruments
pass validity and reliability tests (Bryman and IB&011; Odiya, 2009). In this
study, validity and reliability were established fme-testing the instruments in Jinja
Municipality in Eastern Uganda which has also eiqrered cases of collapsed
building in the last ten years or more. The pilaidy involved 20 purposively

selected respondents. The data obtained were adalysing statistical package for
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social sciences (SPSS) in order to compute botidityaland reliability indices as

follows:

3.9.1 Validity

Validity is the ability of the instrument to prodrdindings that are in agreement
with theoretical or conceptual values. AccordingAimin (2005), validity refers to
appropriateness of the instrument. Content valigigasures the extent to which the
content of the instrument corresponds to the cardéithe theoretical concept it is
designed to measure. To obtain content validitgxydnter judge was used with the
help of three research consultants. Each of thgesighrovided his/ her opinion on a
two-point rating scale of Relevant (R) and IrrelevdR) to calculate the average
index (CVI). The items considered irrelevant wekeleted or substituted with
relevant ones. The formula used to calculate Ca8;w

VL m N N L (Equation 3.1)
Where: n = number of items rated as relevant; andr'btal number of items in the
instrument.

The CVI results are presented in Table 3.2.

Table 3. 2 Validity Indices

ltems Content Validity Index
Causes of failure of structural buildings 0.866
Impact created by structural failure of buildings 0.725
Existing strategies 0.666
Average of Validity Index 0.752

The CVIs for the questionnaire is considered valieen its value is 0.70 and above
which is the benchmark in a survey (Odiya, 20090he value of CVI obtained was

0.752 which implied that the questions in the wwele valid.
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3.9.2 Reliability

Reliability for the interview guide was achievedtwthe help of the supervisor who
read the question items and guided on the fornuratf the questions. During data
collection, the researcher ensured prolonged emgage and audit trails. Data
collected was systematically checked, focus maiethiand errors identified and
corrected” (Creswell and Miller, 2000). On the athand, the reliabilities of items
in the questionnaire were tested using Cronbactalf) method provided by

SPSS. Reliability for the items for the differemnstructs was attained at the
benchmark ofu = 0.70 and above (Rehman, Kyrillidou and Hasme@€d,7). The

Cronbach test results were as presented in Table 3.

Table 3. 3 Reliability Indices

Items Cronbach alpha () No of Questions
Causes of failure of buildings 0.806 12
Impacts 0.713 12

Existing strategies 0.736 9

The reliability indices were valid at above 0.7 tenchmark in a survey (Odiya,

2009). This implied that the questions in the twete consistent.

3.10 Measurement of Variables

The variables were measured using questions desetlbpsing on the nominal and
ordinal scales. The nominal scale was used to meagpuestions on background
characteristics. This was because the nominak sgadvides labels that help to
identify study items. The ordinal scale is a ragkiacale that possesses the
characteristic of order that was used to measwrdtéms of the independent and
dependent variables (Lovelace and Brickman, 20I)e ranking was done using
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five-point Likert Scale (Where 1= strongly disagr@e= disagree, 3 = Not sure, 4 =

agree and 5 = Strongly agree. This provided nuralediata for quantitative analysis.

3.11 Data Management and Analysis

3.11.1 Quantitative data

The processing of quantitative data involved codiegtering the data into the
computer using the Statistical Package for Soa@rges (SPSS 16), summarizing
them using frequency tables to identify errors aditing them to remove errors
(Greasley, 2007). Quantitative data analysis inedluse of frequency counts and

percentages and then mean and the standard daviatio

3.11.2 Qualitative Data

Processing of qualitative data involved familiatiaa with the data through review,
reading, identification of themes, re-coding anglesation of relationships between
categories after data had been collected (LaceylLaiffd 2001). Content analysis
was used in analysing qualitative data and involweerpretation of the underlying
contexts. The collected data was categorizedtimtmes and then analysed basing

on the research objectives.

3.12 Ethical Considerations

This study dealt with direct questioning of respemd and reviewing documents,
administering of questionnaires to respondents @lpservations and throughout
these processes, ethical concerns were considened.esearcher considered ethical
issues throughout the period of the study and needasensitive to the impact of his

work on the respondents and stakeholders affecyethd study. The researcher
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obtained an introductory letter from Kyambogo Umsig prior to conducting

research, seeking permission to conduct researtheirstudy area. The informed
consent from the respondents was also sought bjaiekxm the purpose and
objectives of the study. The researcher observedyanity during data collection

and presentation by using codes as a means offidiegtthe respondents.

3.13 Achievements of specific objectives

Objective one: Causes of structural failure of buillings

This objective was achieved through administerihg fjuestionnaires bearing
guestions concerning the possible causes of stalctailure of buildings to the
respondents. The possible causes were determintbctivei help of the supervisors
who judged the options of the causes put in thestiprenaires. The questions were
closed ended. The causes of structural failureudflings were analyzed using the 5-
point Likert scale that was used to generate maares and the mean of means that
acted as the benchmark for ranking the statem&htsmean values were ranked in

ascending order of magnitude.

Objective two: Impact created by structural failure of buildings

This objective was achieved through a questionnaiieh provided the different
impacts of building failure in Kampala as providegthe previous studies and prior
interaction with stake holders, with the zeal tgplexe more information on the
impact created by structural building failure, mor®rmation was obtained through
interaction with the KCCA engineering staff as wadlsome engineers at the Uganda
Institute of Professional Engineers. The impactsaigd by structural failure of

buildings were analyzed using frequencies percestggnerated in SPSS and their

46



mean values, mean values were generated and raokebbtermine the most

significant impacts created by structural failufdoildings.

Objective three: Performance of existing strategiesto eliminate structural

failure of buildings

This objective was achieved through the responsbtairmed through the
guestionnaires by the study participants, intergieand review of published
documents The researcher also achieved this olgetttrough interacting with the
individuals in the construction industry who gahe tresearcher different strategies
they use to eliminate structural failure of builgn The performance of existing
strategies to eliminate structural failure of burlgs were analyzed using frequencies
and percentages generated in SPSS and their megs veere generated and ranked

to determine the most significant strategy towaldsination of structural failure.

Objective four: Developing a framework for eliminating structural failure of

buildings

The researcher achieved this objective through examthe findings in this study
and then designed a framework to eliminate strattfailure of buildings. A
framework was developed by providing a strong nuimiyy team that comprises the
local authorities, KCCA through its physical plamgi unit and the building
Technical Committee that will comprise of represéines from the professionals
from bodies like ERB, UIPE among others. When fhésnework is employed, it

will result into sound and long-lasting buildingsnstructed.
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3.14 Chapter Summary

This chapter provided the procedure on how the dadee collected in order to
achieve the goals of this research by looking atstlrvey population, who provided
relevant information about the study i.e. arch&gecengineers, contractors,
stakeholders and professional institutions. Thiaptér has further presented the
sample selection procedures, data collection, piateessing and analysis as well as

the formulae that were used in data analysis ofitlta collected.
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CHAPTER FOUR

ANALYSIS AND DISCUSSION OF RESULTS
4.1 Introduction

The chapter presents, analyzes and discussemthiegs of the study in the gist of
the four objectives set in Chapter One. The findimge analysed and discussed
under themes developed from the specific objectares cross referenced with the
literature reviewed in Chapter Two. The beginniagt®ns of the chapter present the
response rate and the background characteristite aoespondents. This is followed

by actual findings relating to the study objectives

4.2 Response rate

Response rate is an important factor in determitiiegquality of a study (Krishnan

and Poulose, 2016). It is the ratio of the numibdetacgeted respondents to those
interviewed or engaged in the study (Odiya, 2009ytbh et. al., 2012). Unless an
interview or any other research instrument is cadsygrily administered to a captive

audience, rarely does it achieve a 100 per cepbree rate (Krishnan and Poulose,
2016). The response rate for this study is showfraivie 4.1.

Table 4. 1. Response rate

Research Questionnaires Questionnaires Response rate
instrument distributed returned

Questionnaires 127 96 74%
Interviews 10 8 80%
Total 137 104

Overall response rate 76%

Source: Primary Data (2019)

The study initially targeted 137 respondents outvbfch 104 were fully engaged.
The response rate for this study thus, was 76%/{B84100). The response rate was
high implying that the findings are representatared accurate. This inference is
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supported by the observations of Morteinal. (2012) who established that studies
with a much lower response below 50% of the sarapeoften only marginally less

accurate than those with much higher describedoressprates, say 70% and above.
The inference made is also in line with the findirg§ Krishnan and Poulose (2016)
that high response rates indicate that the sangplepresentative of a population
hence improving the acceptance and credibilityhefresearch findings amongst key
stakeholders. It is indicative that the particigaate interested in the study hence

providing a possibility that the findings generatedresent their objective opinions.

4.3 General information about the respondents
Questionnaires were administered to respondentssitldy among the demographic
information, sought to establish the responders, age, highest education attained

and profession.

4.3.1 Description of the Respondents by Gender

The respondents were asked to indicate their gemléhe questionnaire and the
findings are presented in Table 4.2.

Table 4.2: Gender of the Respondents

Gender of Respondent Frequency Valid Percent
Male 68 70.1
Female 28 29.9
Total 96 100.0

Source: Primary Data (2019)

Table 4.2 shows that majority of the respondent,(B0.1%) were males as
compared to females, 29(29.9%). This implies thateg are more male employees in
the sampled institutions concerned with managemientildings in Kampala City as

compared to females. However, the slightly reasienabmber of females could be
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attributed to increased emphasis on women emaiaipand thrust on girl child
education for the last three decades that has paasdfor increased access of
women to education that has led to raising humbémsomen civil servants. The
participation of both male and female respondehtsws that both categories of
gender were interested in the study given thatdingl constructions affect them
equally both directly and indirectly. Therefore,etroutcome (well designed,
performing and long lasting buildings) anticipatedbe developed in this study are a

blessing to all categories of gender.

4.3.2 Description of the respondents by level of adation

The respondents were asked to indicate their hidéesl of education and the
findings are presented in Table 4.3.

Table 4.3: Levels of Education of the Respondents

Level of Frequency Valid Percent
Education

PhD 3 3.1
Masters 38 39.6
Bachelors 45 46.9
Diploma 9 9.4
Certificate 1 1.0
Total 96 100.0

Source: Primary Data (2019)

Table 4.3 shows that majority of the respondent®vwachelor holders and the least
were of the certificate level. The implication hevas that all the respondents were
able to read and write and able to fill a questare The high level of education
among the respondents was largely because theigpssithey hold had formal
training beyond secondary school level as a mininstemdard. The different levels
of academic qualifications indicated a mixed catggof respondents who

participated in providing data for this study. Asncbe seen from Table 4.3, the
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respondents were literate and had a high degreeddrstanding making it easy for
them to decode the information contained in thedestants that were used to
measure the study constructs. By implication, thedifigs of the study are
informative largely because they captured the viedisthe respondents from
different academic calibers. It is therefore emirterconclude that the study findings

are based on the impeccable understanding of spemneents.

4.3.3 Description of the respondents according tage

The collection of data from the different age greugended to establish whether the
opinion of the study participants varied betweeffiedent age groups or not. The
respondents were asked to indicate the age brackdtich they fell and the findings
are presented in Table 4.4.

Table 4.4: Age groups of the Respondents

Age groups Frequency Valid Percent
18-27 12 12.5
28-37 years 37 38.5
38-47 years 1 1.0
48-57 years 37 38.5

58 years and above 9 9.4
Total 96 100.0

Source: Primary Data (2019)

Results in Table 4.4 show that majority of the cegfents were of the age group 18
— 27 years and 48-57 years. This finding implieg tespondents from the selected
institutions have more middle-aged staff than jumond adult staff. Data on age of
the respondents indicate that those between 28 ye&f& constituted the core and

decision-making crew of the respective institutions
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4.3.4 Description of the Respondents by Service Espence

The respondents were asked to indicate the numbgears they worked in the
corporation and the findings are presented in Talde

Table 4. 5: Working experience

Length of service Frequency Valid Percent
1-3years 9 9.4

4 - 6 years 18 18.7

7 years and above 69 71.9
Total 96 100.0

Source: Primary Data (2018)

Table 4.5 shows that majority of the responden®s(/.9%) had worked in their
respective institutions for more than 7 years. Timding implies that majority of the
respondents had experience on the service leverlace capacity and quality of the
services rendered to the building constructionmect Kampala City. The findings
of the study therefore are credible because thptuoed the experience levels of the
respondents. These had the capacity to compareisvbaisting today and what the
situation was in the past. Thus, the long expegendhese respective areas provided
a basis for the accumulation of knowledge aboutvémgables investigated by this

study.

4.4 Empirical findings according to objectives

4.4.1 Causes of structural failure of buildings irkKampala City

Objective one (1) assessed the causes of collddsaildings in Kampala City. In

Table 4.6, “D” represents the opinion of those #tatngly disagreed and those who
disagreed respectively; “NS” represents opiniontioeé respondents who were
ambivalent or non-committal while “A” stands forode who agreed and strongly

agreed to a given statement. The “Mean” is usedtarpreting the findings to give a
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clear description of the position of the respongenthe successive themes follow
the same interpretation.

Table 4. 6: Causes of structural failure of buildings

S/N|Cause of collapse D NS A Mean | Std | Rank
1 |Buildings without approved 7.3 9.4 83.3 4.19 | 1.089 | 1¢
drawings (7) (9) (80)

2 |Using unqualified engineers 52 9.4 85.4 418 | 1.066 | 2
G | O | (89

3 |Lack of proper supervisionby | 9.4 9.4 81.2 417 | 1.102 | 3¢
professionals (9) 9) (78)
4 |Complicated designs 9.4 5.2 85.4 | 4.16 | 1.060 | 4"
© | 6 (82)
5 |Lack of experienced contractor{ 24.0 | 13.5 62.5 3.96 | 0.946 | 5"
(23) | (13) (60)
6 |lllegal alteration of existing 11.4 | 16.7 71.8 3.76 | 1.023 | 6"
buildings (12) | (16) (69)
7 |Use of substandard materials | 21.9 | 156 | 62.5. | 3.72 | 1.211 | 7"
(21) | (15) (60)
8 |Corruption in the industry 25.0| 146 60.4 | 3.43 1.185 | 8"
24) | (149 (58)

Mean of Means
3.76

Key for interpreting mean: 1.00-2.99= Disagreed, 3.00=Not sure, 3.01-5.00=

Agreed,

Source: Primary data, (2019)

Results in Table 4.6 shows that all the respondagtsed to most statements that
measured the causes of structural failure of ugsliin Kampala City since the
means values ranged between 3.01-5.00. The mearafs was introduced to make
it possible to identify the most common causessxtbe different areas, which have
experienced collapse of buildings over the timeeced by the study.

Item 1 from Table 4.6 shows that majority of thependents 80 (83.3%) agreed that
most of the buildings that have collapsed in tH&edent parts of Kampala City have
resulted from the failure of the building propriet@nd their contracted companies to
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follow approved structural designs as one of thesea of collapse of buildings in
Kampala. An insignificant number disagreed and sftbambivalence; implying that
over the time scope selected for the study, ortbeprominent causes of structural
failures has been caused by disregard for apprstradtural drawings. This finding
was further substantiated by the key informantsindurinterviews when they
unanimously indicated that most of the causes efrétent spate of buildings that
have collapsed and caused death of many peopleelisagy damage to various
properties have resulted from the alterations @l tweglect of the plans approved by
KCCA as summed up below;

“....it's been a common scenario in the investigasidhat our
institution was part in the last five consecutivears to list
failure to follow up the approved structural plabg KCCA and
the consultancy companies as number one causeeom#jor
structural failures that have occurred in Kampal&yC In fact,
most of the approved plans are knowingly shelved they
contractors who for reasons not yet known, use iy think
could be the “better” structural drawings. Thesealei on the
ignorance of most building owners who they hoodvainéd make
them to believe that they are following the appdopéans when
in actual sense, they are not....the owners of thielibgs have
on most occasions expressed ignorance becauses#lyeythey
delegated every construction activity to the coctives,
supervision inclusive...(as reported by one official, UIPE, 12
September 2019).

In consonance with the above, another respondehttis to say in relation to the
matter;

“..., instances of deviating from approved plans G4 is one

of the most common challenges identified amonddyecauses

of building failures in Kampala City. At one of tlstes |
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managed to visit on directives from Ministry of W&rand
Transport, | confirmed this anomaly where | reatizbat the site
foreman never had a copy of the approved plansleLdan in
such an instance be possible for any oversightsetenade ...”

(Member, ERB).

Item 2 shows that majority of the respondents, B2@) agreed that structural
failures of buildings normally occur in Kampala Yilargely because some
construction projects enroll and allow unqualiftedhnicians or engineers to become
part of the technical construction teams. As furtw®ved by the high mean value
(4.19), this practice predisposes buildings toufailwhich exposes big numbers of
people who throng these places to be exposed tecessarily higher risks for

generations.

Resonating with the above finding, are views of kibg informants who reiterated
that unqualified engineers are largely incompetard will always produce shoddy
outputs. They summarised their stance in the faligvgtatements:

“..., Incompetent engineers are liable to engage in

substandard work including improper concrete mixipet

concrete determines how long the building will last the

case of high-rise buildings typical of Kampala Cithe

unqualified engineers lack the knowhow of ensupngper

mixing and yet this is one of the prerequisites doring a

building proper durability. In fact, the mixture ofand,

cement, aggregate or stones and water must beajistoved

by the engineer for its strength. This approvalafter the
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stages of batching, testing and curing have beestede
Engineers who lack the knowledge of what to do, that
building at risk as they cannot for example, beinfed and
knowledgeable on how to maintain the moisture and
temperature conditions of concrete so that the csBC
develops hardened properties over time(A% reported by a
member from, KCCA).

The above sentiments were echoed by another keynaht as

follows;

“...., where we have unqualified engineers espeatalyigh
rise buildings, the outcome is always disastrousabee such
personnel lack the expertise of ensuring that duadiork is
done. Little do such so called engineers know %an®le that
they are supposed to take the concrete to the teneic
laboratories for testing to confirm whether theustiure has
reached the designed strength. The failure to dospells
doom for such high-rise buildings, with most exeécto
collapse even in the early stages of constructidn....

(Manyozo, MLHUD)

The findings mirror Oloyedde et. al., (2010) tha¢ skill, experience and personal
ability of the workmen involved in the building cstruction is of utmost importance
in creating value and has a multiplier effect oa guality of constructions. Not only
does it become a necessity at the constructios, $ité also in the phases preceding

the actual construction itself. Oloyede and collesgfor example cite the example
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of the decision by construction companies to usesthcalled ready-made hollow
sandcrete blocks sold by some block-making indesstithat at times, do not measure
up to standard as a result of anticipated abnopmafits. Once these lapses are
tolerated intentionally or otherwise, the qualifytioe sub-structure or super-structure
cannot be guaranteed. The quality of the workmenneeasure of their effectiveness
and efficiency at all times during construction lehithe level of building
maintenance after its occupation depends on thérpance of workmen. In
addition, he must be willing to deliver high quglibuilding materials to site in
required quantities coupled with strict supervisiofi workmen by the Site

Supervisor.

Item 3 shows that at most of buildings in Kampaltg, dailure and consequently
collapse has been precipitated by limited or ladk pooper supervision by
professionals. As opined by majority responder@s(84.2%), in situations when the
contracting engineers and construction crews diréd@perate on their own without
any form of evaluation or supervision, stakes agh that there is a likelihood of
deviations which become more costly in the long minthe wake of buildings
appearing in trouble leading to collapse. The higgan value of 4.17 provides a
further confirmation that supervision was not a owon place on all building sites in
Kampala City, tying with the revelation made by d@g informant from KCCA as

follows;

“..., KCCA realizes the urgent need for deploying sugeryi
staff to every point where we have given assent dor
construction to start. However, quite often, we averwhelmed

by the numbers of structures viz-a-viz the limiteonber of
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technical staff that we have in that area. This Haeen
worsened by the failure of Ministry of Public Seevio recruit
more civil engineers to our board. Supervision wdhtinue to
haunt the building sector unless restorative or pensatory

measures are evolvedManyisa, KCCA)

The finding rhymes Schweier, (2016) who reveala thspections should be done
at regular intervals, based on a risk assessmantakes into account the structure’s
condition, environmental factors and length of tithe bracing has been in place. In
increasing the inspection, the workers will be &fd¢o employ professional ethics,
an inspection should occur as soon as possible thageoccurrence of an extreme
weather event or another incident that could affieetdurability of the structure has
occurred. These findings are in line with Obodohagt (2019) who added that a
competent person should regularly assess the istabil the structure while

temporary bracing is required, (Schweierand, 2088galed that inspections should
be done at regular intervals, based on a risk agsed that takes into account of the
structure’s condition, environmental factors amagté of time the bracing has been

in place.

The findings are also in line with Palmer (2018)osé findings revealed that without
the right supervision team in place, any strategg alan has the potential of
completely falling apart. Because of this, the cpreject staff, expert resources,
suppliers and all stakeholders should be part efdynamic team. Palmer (2018)
added that, all of those involved must have commithio the groups, share similar
visions for the projects and strive for overall @&s. Poor construction supervision

leads to unsustainable building construction pcasti(use of substandard designs,
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materials, manpower and procedures) consequendiging to building failures
(Agwu, 2014). To circumvent the challenge of buntd failures, Agwu (2014)
recommends the need for effective monitoring ofidig projects by government
agencies, establishment of building inspectordieispenalties for non-compliance

with approved building plans and provision of lavterest mortgage loans

Similarly, results in Table 4.6 show that the migyoof the respondents, 82 (85.4%)
agreed that use of complicated design has equatiiyibuted to structural failures of
buildings resulting in collapse. The higher mealug44.16) provides a confirmatory
signal that the majority of the respondents acrb&s different institutions that
participated in the study likened that increasimges of collapse of buildings in
Kampala to the abstractness of the designs uses.pftvides compelling evidence
established earlier that some construction sitiesvalnqualified personnel to work
on the building sites as engineers while in actglse they lack the acumen and

knowhow.

These findings were in line with Kumalasari (200Whose study revealed that
deficiency in design detailing is considered a eaofstructure failure. It includes
errors, mistakes, omissions, and discontinuity/lokslesign concept. Construction
deficiency occurs as problems with workmanship dadiation of results from the
specifications. Kumalasari (2017) findings gave regkes of such deficiencies as
improper installation and inadequate temporarycstine to support the permanent
structure, maintenance deficiencies are corrosinedamaged components that take
place during post construction or the servicedif¢he buildings which all contribute

to failure of buildings.
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Kioko (2014) supports the findings from by Fernan2014) who discovered that,
in 2009 Kenyan officials estimated that 65% of K&sybuildings fail to meet code
standards. Between 2006 and 2014, seventeen lgslgdpontaneously collapsed in
Kenya alone, and caused eighty-four deaths and i@ 290 injuries (Kioko,

2014).

Item 5 from Table 4.6 shows that 60(62.5%) agreeat structural failure of
buildings in Kampala City is commonly caused by pselection criteria by the
owners of construction projects, making them a pgogyinexperienced contractors.
The high mean value of 3.96 also provides additi@wdence that for the last
decade or more, buildings have continued to caflapgse to poor choice of

engineers.

In line with this observation, were the views ol #te key informants who
unanimously revealed that people intending to inwrebuilding construction fail for
example to carry out due diligence exercises whkiéecting contracting firms.
Equally, the blame could be put on KCCA for itsldiee to carry out routine
sensitization exercises that are capable of maktregpublic more aware of the
criteria they would follow to detect and identifyitiva competent contracting firm.
Consequently, this has led to collapse of buildingarther confirmation was
obtained from the KCC reports (2009 and 2011) dwech tKk CCA reports (2016 and
2018) in which it was underlined that the failureparties intending to construct
high rise buildings in Kampala City is partly atwied to use of inexperienced and at

times incompetent construction companies that are glued by ethics in their
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activities. The findings aligned with Mhand et, #2017) who accused developers of
cutting costs by employing unskilled workers whe aheaper than trained builders

on sites. This is done as an attempt to reduce.cost

Item 6 from Table 4.6 shows 69(71.8%) of the resieoits agreed that the increased
cases of alterations of existing building plans balsninated into structural failures
of buildings leading to collapse. Although a moderaumber of respondents
disagreed with a score of others expressing igeranregard to the contribution of
the said factor, the high mean value (3.76) is estige that illegal alterations of
existing building plans have also led to structdedllure of buildings. The finding
was consolidated by the views of the key informants revealed that illegal
alterations of building plans have continued toabgroblem to the management of
KCCA as quite often, the challenge has been idedtih scenarios where buildings
have collapsed. This further provides compellinglence of an earlier observation
that there is lack of effective supervision on muststruction activities in Kampala.
The ugly hand of this weakness has been the catdintollapse of high-rise
buildings in the different parts of Kampala Cityec®ndary data extracted from
periodicals at Kyambogo University Main Library pided corroborating
information that compromise and alteration of buiddplans has continued to be
cited as a cause of collapsing of buildings.

A responses on Item 7, revealed that 60 (62.5%Qesigd that the frequent collapse
of buildings in Kampala City is due to the use abstandard building materials
either knowingly or unknowingly. The substandardiding materials range from
poorly constituted cement, low tensile iron bard anbstandard aggregates and sand

among others. In instances when high rise buildiags planned, testing of such
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materials would be mandatory to guarantee theldgtabi concretes used, strength of
the pillars, beams and columns among other pahs.mean value (3.72) confirms
the observation that in most buildings that haviapeed, the quality of materials
used has always been candidates of investigatitras®een observed on site visits
of collapsed buildings with police and other lawfaoement officers collecting

samples of the building materials from the rubble.

Item 8 shows that 58 (60.4%) of the respondesgs@ated the increasing cases of
structural failure of buildings to the blazing lé&vef corruption that have bedeviled
many sectors had swamped almost every professiréier in the city. This finding
attracted a lot of attention from the key inforngantho also revealed that the
increasing cases of structural failures emanatmognfcorruption which has both
directly and indirectly eroded the good will amaactors. Consequently, the factor
has weathered through the hitherto competent camemsitin the supervision,
compliance and enforcement wings leading to compednstandards. One of the
key informants expressed their dismay to corrupitotine following words:

“...our construction professionals and their supeovis
have fallen to the trap of corruption. They haveratiy,
orally and ethically departed from what is right can
engaged in uncouth activities which have largelytdd
the construction standards creating way for theceen
of illicit construction activities. As a result,ishhas led to
structural failure of buildings leading to collapsef
buildings in the city...(ERB).
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4.4.2 Impact created by structural failure of buildngs

The second specific objective of the study soughadtablish the impact created by
structural failure of buildings in Kampala City. fable 4.7, “D” represents the
opinion of those who disagreed; NS represents opindf those who were
ambivalent or non-committal while “A” stands forode who agreed and those who
strongly agreed to a given statement. The “Meanised in interpreting the findings
to give a clear description of the position of taepondents.

Table 4. 7: Respondents’ opinions on the impacts eated by structural failure
of buildings

S/N|Impact created D NS | A |Mean|Std |Rank
1 |Failure to pay borrowed 7.3 9.4 | 83.4| 4.07 0.943 1¢
resources from financial ) ©) | (80)
institutions
2 |Loss of resources by the 7.3 | 10.4|83.30| 4.05|0.944| 2¢
developer ) 10) | (79)
3 |Loss of revenue by 9.4 |17.7| 75 | 3.97| 0.944 3¢
Government ©) a7 | @2
5 |Loss of property and life 229 | 6.2 | 70.8| 3.60|1.334| 5"
(22) | (6) | (68)
6 |Unemployment 25 | 14.6|60.4| 3.51|1.422| 6"

(24) | (14) | (58)

Mean of means (MOM) 3.82

Key for interpreting mean: 1.00-2.99= Disagreed, 3.00=Not sure, 3.01-5.00=

Agreed

Source: Primary data (2019)

Table 4.7 shows that majority of the responders(83.3%) agreed that one of the

most serious impacts of structural failure of bmig$ that have collapsed in Kampala
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City is financial crippling of the proprietors ohd buildings as most of them
augment their savings money with a portion of lolos the financial institutions

operating in the city.

This level of agreement is further confirmed by tinean value of 4.07, which
implies a higher level of agreement by the majooitghe respondents, meaning that
when buildings collapse, there is a high possiboitthe owners failing to meet their
financial obligations with their bankers. Whilepe&ssing their distress, majority of
the respondents expressed that if the vice of psiltg buildings is left unchecked, it
may have a long-term multiplier effect on the growf investments in the real estate

building sector in Kampala City.

On Item 2, an equally big number of respondent82983%) agreed to the statement
that when there are cases of collapse of buildireggurces or property is lost. The
loss of resources or damage to property cited byréspondents occurs in majorly
three ways; firstly, it may be lost or get damagedhe site itself when property
worth millions is buried under rubble, it may alsccur when the collapsed building
was functional and housed numerous running bussessid parked cars and
motorcycles, lastly, the loss of property occurewlhe falling debris spills over to
the neighbouring homesteads or even other buspressises. The high value of the
mean (4.05) provided a confirmation that majorifytlee participants in the study
rated the impact highly. This could be relatedhe aftermath when the owners of
the collapsed buildings have to duly and fully cemgate all the victims affected by

the collapse of the buildings, culminating intocaudle loss.

65



Majority of the respondents, 72 (75%) agreed todtaement that there is loss of
revenue to Government in form of taxes when bugdircollapse. Practically,
collapsed buildings wreck businesses in the neighaareas. At worst, when the
incident happens on buildings that are full bodots of business property is lost.
While compensations are effected, they at timeaydelishing the losers of property
out of business. In relative and absolute termBagsed buildings are injurious on
the flow of businesses. The key informants on thpact revealed that while the
effect on the running businesses forced to closethan taxes remitted to the
government may not be quantified and disclosetiénptress or even in some reports
(such as those of KCCA), in reality, collapsed tmigjs have a big indirect effect on

the performance of the economy.

On item 4, 64 (66.7%) of the respondents agreedctiilpsed buildings affects the
socio-economic livelihoods of the neighbouring commities. This stance was
further proved by the mean value (3.77) which idigative of the disaster that
befalls a community when a building collapses esfigcwhen it is high rise.
Through interviews with the key informants, it wastablished that collapsed
buildings affect the lives of people by creatingtate of anxiety, nightmares, sound
pollution, noise pollution all of which become naga externalities that affect the
quality of life negatively. In relation, some ofktleollapsed buildings are on the same
circuit of utility service providers such as NWSIGr(water and sewerage services)
and UMEME (for electricity). After collapse of a iling, some of the circuits
serving a given zone or ward are temporarily diseated which equally injures the
souls of the affected communities. Collectivelyesl secondary effects of collapsed

buildings affect the social lives of the peoplaffected communities.
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Similarly, findings on item 5 on the statement tkaught for the opinion of the
respondents about loss of lives arising from cakabbuildings, 68(70%) agreed and
expressed their sympathy to the survivors and ittans of the carnages. The high
mean value (3.60) implied that most of the respatglagreed to the statement that
collapsed buildings in Kampala City have led tcslos$ lives either on spot or after
the accidents and more so those who sustain magbgaevous body injuries such
as brain damage. The findings agree with Spencks§20ho in his findings asserted
that the cost related to injuries may be signiftgahigher than those for fatalities
especially the loss of life by people. This coufdtlide pre-hospital emergency
treatment, emergency department services, hoggitaician and surgeon services,
visits to private physicians, rehabilitation coatsl lost income. Chuang and Spence
(2017) further added that as there is no standasshold at which victims may be
classified as injured, and as some persons noiriiggjlemergency treatment may

seek private treatment or choose to self-medicate.

In addition, findings in Table 4.7 show that , T®.4%) of the respondents agreed
that the occurrence of structural failures in buadg brings about involuntary
unemployment or temporary jobs losses among thpl@eanning businesses in and
around collapsed complete buildings as well asehagl off when the building
under construction crumbles. The findings providelear testimony of Jackson
(2007) who surmised that when buildings collapsenynpeople who have been
working in the building lose their jobs and remaimemployed which affects their

financial status.
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4.4.3 An assessment of performance of the strategiid down to address the
problem of structural failure of buildings

Objective three (3) was to assess the performahdbeostrategies crafted by the
government and KCCA overtime to mitigate and omealate the problem of

collapse of buildings in Kampala City. In Tablé84D” represents the opinion of
those that strongly disagreed and those that disdgrespectively; “NS” represents
opinion of the respondents who were ambivalentamr-committal while “A” stands

for those who agreed and those who strongly agteed given statement. The
“Mean” is used in interpreting the findings to giaeclear description of the position

of the respondents

Table 4. 8: Respondents’ opinions on performance ahe existing strategies

against structural failure of buildings

S/N| Enabling factors D NS A Mean| Std | Rank

1 |Stakeholder engagement in 10.4 8.3 81.3 | 4.23|0.957 1¢
building developments plannin{ (10) (8) (78)

2 |Emphasis on fluid 6.3 10.0 83.3 | 4.11/0.905 2™
communication between (6) (20) (80)
contracted firms and KCCA
physical planning unit

4 |Creation of a Supervision tean] 10.4 | 12.5 55.2 | 3.84(1.977 5"
(20) (12) (53)

5 |Emphasis on use of experienc¢ 8.4 2.1 89.6 6"
Personnel (4) 2) (86) 3.4310.983
Mean of Means 3.91

Source: Primary data (2019)
Findings in Table 4.8 show that the respondenteeapto all the statements that
measured the effectiveness and or performance eofstitategies designed by the

government and KCCA over time to address the caokesllapse of buildings in
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Kampala City. The validity of this assertion isleeted in the mean values that are
above the 3.01 lower limit. From Table 4.8, findingevealed that one of the
strategies made by the management of KCCA was hioéce of involving key
stakeholders in planning for building constructgector in the city. Majority of the
respondents78 (81.3%) agreed to the statement.gAehimean value of (4.23)
indicates that the respondents greatly agreed KR&EA engages stakeholders in
planning for the building sector. The truth of tinatter is provided by the Strategic
Plan 2014/2015-2019/2020, which provides two slats the administrative
machinery of a representative from UIPE and USAoweler, through interviews
with key informants, it was established that KCC#ll gloes not have and or
embrace a balanced representation as the currstensy employed do not involve
key stakeholders despite their footprint in the enaf construction activities in the
city. A case in point are the Local Council 1 atils who serve as the watchdogs of
the government and have more local presence indlesignated areas. Equally too,
are members from Uganda Building Workers union.sehare charged with ensuring
that the working conditions of workers at buildisiges are well catered for in terms
of ergonomics and occupational safety among ottersummery, this strategy lacks
the recipe of inclusiveness and sidelines the mesnlvbo matter most such as the

LC1 leaders.

Similarly, majority of the respondents, 80 (83.48¢)eed that overtime, KCCA has
tried its level best to ensure that there is fleminmunication between the populace
and the authority by for example instituting hatnthat are supposed to be called
toll free. This level of agreement is representgdabmean value of 4.11, which

provides backing evidence to the statements madbebyespondents. However, the
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key informants had a different version. In theibmission, majority acknowledged

the efforts of KCCA to run its operation in an ogmok mode.

However, they were different regarding the suiigbilof the communication

channels used in enhancing the coordination betvileerauthorities and the city
dwellers. For example, little has KCCA made effddscarry out outreach visits,
commiserate with the people and now sensitize thmmthe usefulness of
whistleblowing in case they doubted the status atahdards of a building
construction in progress in areas in and around p&anCity. This constitutes major
loopholes with KCCA harbouring false confidence tthlae emphasis on fluid

communication up to the grassroot (Zone level)texas one strategy for arresting

the frequent occurrence of structural failure afdings.

Item 3 shows that physical development guidelireegehbeen formulated and made
public by the government. This position was agréedoy 74 (77.1%) of the
respondents which by implication, indicates thatamty of the respondents had
seen and read the documented guidelines of the 3@ht. However, through
interviews, majority revealed that the guidelinesdrnot been enforced. Thought to
play a major role, the guidelines have not beenufaoszed which by implication
means that at times, the guidelines are not knowvra tbigger section of the

population, hence constituting a major loopholgayp.

Item 4 in Table 4.8 shows that , 77 (80.2%) ofréspondents agreed that KCCA has
a site supervision team which is thought to plyrfrone extreme end of the city to

the other. Largely, the mean value of 3.96 suggésismajority of the respondents
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were convinced that management of KCCA was keersugttervision of the
mushrooming and growth of buildings in the city. wéver, this strategy has not
produced the desired results. It was revealedhbykey informants that KCCA
roams around different places in Kampala with nafsthe staff more focused on
compliance and law enforcement targeting tradeass thonitoring buildings under
construction in the city and suburban areas. Assalt, the contracting companies in
the city use this vacuum to alter plans, to usestaurolard materials, among others.
This is supported by Palmer (2018) whose findinggealed that comprehensive
planning sets up a project for success from the. shdl stakeholders should be on
board during the planning process and always kmowhich direction the project is
going to go. Planning can help the team to meatla®s and stay organized. Good
planning not only keeps the project team focused an track, but also keeps

stakeholders aware of project progress.

Item 6 shows that, 86 (89.6%) of the respondentseagthat KCCA while approving
the plans submitted by owners of building sites leaszes that only professionally
trained and experienced engineers should be daplomyeontractors on the building
sites. This is further proved by the high mean eafi13.82 which in essence portrays
an image that KCCA has by and large picked a concdérunqualified people
managing construction sites in Kampala City. Howgetlgough interviews with the
key informants, it was established that this stpaie a mere slogan that has not had
any impact on lessening the problem of structumdlifes of buildings in Kampala

City.
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4.4.4 Framework to close existing implementation ges

Research Objective four (4) set out to design mérsork that will provide a means
and basis upon which the recurrent building fadurad collapse can be mitigated in
the short run and eliminated or prevented in thegloun. The assorted remedies
suggested in the entire framework arise from th&trdmutions and opinions of the
respondents as well as the documented evidencesatt&om the resource centres
of Ministry of Lands, Housing and Urban DevelopmeRCCA and Ministry in

Charge of Kampala District.
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While the liberty to identify and choose a buildiagd construction crew rests on an
individual, in Kampala City, there are a series pybcedures supposed to be
undertaken before one can have their constructimmbss running. In the past, the
same protocol was assumed to be followed thoughfitiaengs in the preceding

sections reflect various gaps that have collecgtivetl to the increased spate of

building failure and collapse in the city as enuated in the corresponding sections.

Line Ministries

The construction management sector in Uganda issega by the Ministry of
Lands, Housing and Urban Development, Ministry airk¢ and Transport together
with Minister for Kampala City. The two line minisgs are among other duties,
charged with the responsibility of ensuring thavelepments in Kampala City
follow the formalized and structural patterns dedidupon by the government,
buildings inclusive. One of the noticeable challenglentified during data collection
is that majority of the respondents asserted tieyt have never been engaged by the
two line ministries other than receiving planningdglines and instructions on how
their departments are expected to perform the dedigand assigned duties. This
reflects a loophole of lack of coordination and mexation among the lines
ministries, departments and agencies. The primatwittes of the three line
ministries should be to train, monitor and offeviadry services to KCCA. They are
also supposed to extend logistical support to wisconstruction management
units. The framework suggests the following intati@ns to the three line

ministries:
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Offering management support to KCCA in the formpodject management
training services. This is necessary in order suenthat whatever is done by
KCCA in the supervision and planning as well asrapal of structures with

the plans and strategies at hand formulated birtbeninistries.

They should pioneer the birth of a Building Teclahi€Committee. This
should be an all-inclusive team as follows:

Division Physical Planners These should be included in order to represent
the interests of their respective Divisions to teenmittee. This will strike a
balance and help in the mapping out of specifiblenms related to building
constructions.

UIPE representative The Institution representative should be included
help in providing technical guidance and informatioecessary for policy
making and review.

ERB Representative This will help in the elimination of incompetent
engineers who masquerade as professional engineatls forged
documentation.

Uganda National Building Workers Union: This should be represented on
the committee in order to cater for the intere$the building workers. Some
of the members of the union may also help to becevhestle blowers
whenever they realize that there are double stdsdand deviations to the

established norms which they fear might put theed in jeopardy.

Uganda Society of Architects (USA) The USA representative will also

provide immense information that will help in thearimonization of
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architectural plans as well as in vetting profesai@and competent architects.
These professional bodies have a major role to plagnsuring that only
proven and tested engineers according to theirdscare given assent to be
contracted for any architectural, structural engrmg work or ME
(mechanical, electrical) services. This will eliraia the “scavengers” that
have often masqueraded and shouldered responsiifilihanaging high rise
structural constructions in Kampala City which hasften collapsed and
caused big losses.

Uganda National Bureau of Standard$NBS): is the premier and only
guality assurance institution in Uganda chargedh witsuring that whatever
is consumed by the population or destined for expwarkets be it food or
non-food related fulfills standard codes beforeytiosan be let out on the
market. However, much as the institution has pmlaga innumerable and
phenomenal role to ensure that the market is natuyed” with substandard
goods, the respondents who participated in intervidrom KCCA and
Ministry of Lands, Housing and Urban Developmentinmated that most
often, the officials from UNBS only act wheneveeth has been public
outcry about substandard goods becoming awasheimtrket, and largely,
they are quick to act when these are consumer goaeaisly food and drink
related. This has created a vacuum that has be@ioitex by the
manufacturers and importers of building materiats groduce/import
substandard goods. The same sentiments were dnateée UIPE and ERB
officials who reiterated that they have not beegdby involved by UNBS in

the supervision exercises on manufacturers of imgldhaterials, which has
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dealt a blow to the building industry in KampalatyCiThus, inclusion of
UNBS will help in the definition of standards thabuld serve as the

reference point for the construction companies.

Academics Premier higher institutions of learning (such klakerere

University, Kyambogo University, Busitema UniveysiGulu University and

Mbarara University of Science and Technology) haxgert advice and
technical support that is badly needed in the cleisd eliminating structural
failures in Kampala City. The academics in the ilegdigher institutions of
learning who have proven track of experience iming students are also
equally important in this matrix as they possessgaificant technical and
theoretical knowledge from which to borrow. An exdenis Makerere’s

University’s College of Engineering, Design and Arglogy which has
reputable soil testing services in Uganda. The éwork suggests that
involvement of these resourceful people will hetpfill the gaps in the

planning, monitoring and assessment activities.

KCCA has a directorate in charge of buildings armlrihge and a fully-fledged and

well facilitated physical planning unit. In addmipeach of the five divisions that

make up the city have physical planning units the# supposed to oversee

construction and structural developments in alhanender their orbit. However, both

KCCA headquarters and the periphery compliancectimes have not yielded any

fruits since collapse of buildings has continuedb¢oa lacuna in the entire Kampala
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City. Key issues identified by this study rangeahircollusion with the owners of the
buildings and giving them alerts about pending sup®n, kickbacks to the
physical planning units and inspection crew, cobregion of the supervision
schedules in and around the main busy centresamidof adequate manpower with
knowhow to detect any omissions of deeds that seefne deviating from best
construction practices. As a result, continuedafserong methodologies in erecting
buildings especially storeyed ones has occurretated. The framework assigns the

following interventions to KCCA,

i. KCCAIisreminded by the framework to ensure thatehs tight coordination
with line ministries. These are MoWT, MLHUD and N&ter in charge of
Kampala City. This is necessary in order to layugiets for synergies and
collective action, which will strengthen the plamgi tracking and monitoring
systems for high rise constructions in all part&ampala. This will fill the
gap identified in the field study of lack of a dettween KCCA and line
ministries which has overwhelmed KCCA with a lotaafministrative work

leading to various gaps.

ii.  Through the two directorates (Buildings and Drasmand then Physical
Planning) should ensure that the Division ConstonctManagement Units
(DCMUSs) are empowered through training and as welined to equip them
with the requisite know how. The directorates stoattually deploy field
officers who at random move out to the differenttpaf the city to ascertain

the ground presence and active operations of thasibn Construction
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Management Units. This is necessary because ipvallide a self-corrective
mechanism which will give KCCA the assurance that actions of the units

are replicating the standards laid by the authority

The framework also obliges KCCA to establish hetirfor reporting of any
uneasiness that any community member feels regariili@ operations on
high rise buildings or any other building constroctin the city. This will

greatly scale down the illicit activities takingapk in different parts of
Kampala such as unauthorized night constructioiviaes or extension of
work to late evening hours especially at sites whéere are virtually no

flood lights.

KCCA should evolve a special task force for hargllithe building
development funds and any other logistics thatodrtained from the three
line ministries that are charged with sanity in ¢itg. This will give rise to an
active and well running system since for exampleme of the KCCA
activities will now involve regular provision of distics to the teams
involved. This will help to break the bureaucratied tape of making
unbecoming requisitions, which in this study, wielamed for the low morale

of staff who complained of succumbing to “requaitifatigue”.
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Division Construction Management Unit

The unit should be empowered by KCCA and line niir@s. This should be
constituted of the Works and Engineering Departadergtaff, Division
Enforcement and Compliance Officers, Parish coongilDivision Police Units.
The unit should carry out weekly monitoring of ttenstruction works on high
rise buildings and provide updates to the DDBD Bhgsical planner of KCCA.
These should be empowered to suspend a construattosity from proceeding
pending investigation and further assessments. Wh& should be given
logistical support to cordon off the building oteswith armed staff so that no
further construction can be carried out. The Dansconstruction management
unit among other roles will validate the reportbmitted by the In-progress and

start-up buildings on a daily basis.

In progress and start-up buildings monitoring commttee

The framework has also created space of a spemmingtee that is constituted of
police personnel, KCCA officials, LC1 and Divisidrighysical Planning team. The
KCCA officials should be deployed at every divisimnwork hand in hand with the
planning official, LC and Police. The KCCA officeakhould be rotated at the end of
every quarter either by transfer to other divisienghrough job rotation in which
they are called back to City Hall and new facedaegal in their position. This will
reduce on the chances of collusion between thdeparThe police should be
involved and deployed when armed so that they deowsack up security to the
Division compliance and enforcement staff. The Bin Compliance staff included

on the committee should be professional engineetsat they can help to detect any
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anomalies in the configuration of the building sélngside the respect for the

architectural and structural plans in line with Buglding code for Uganda.

The LC1 chairpersons play a pivotal role in pronglihe localized information to
the committee. The LC1 will play a pivotal role senthey are the watchdogs at zone
level with fingertip information about the resider#ind any development ensuing in
their areas regarding buildings. The LC1 chairpea® very important because they
are signatories on every sold and purchased pide@a in their areas of jurisdiction
which gives them a mileage of providing a keen @&yeut the developments in their
communities. For each of these parties to execnbeaculate work, they should be
facilitated.

4.5 Chapter Summary

The chapter has provided a detailed presentatidraaalysis of the issues related to
the causes of building failures and the associat@acts. The chapter has also made
an assessment of the strategies formulated by K&CAe last decade or more as
corrective strategies to fill the gaps and voidsthe building sector that whose
failure in the form of collapsed buildings have sed havoc to the very building
occupants and people in the environs in the formaohage to property, loss of lives
and paralyzing of socio-economic activities in #nea. Throughout the analysis, one
of the common causes rotates around lack of coatidim between the supervising
and planning institutions and a lack of logistisalpport and project management
knowledge that has continued to water down anytsfimade to reverse the trend at

which buildings are collapsing in Kampala city. $begaps enabled the designing of
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a framework that among others, spells out a nurmbeitrategies that ought to be
undertaken in order to eliminate the identified ggadpaving achieved the major goal
of the study by designing and developing an acliamework, in next chapter, the
major findings of the study are presented in a sanmad form, conclusions drawn

and recommendations made.
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CHATER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The study investigated thé@nplementation strategies towards elimination of
structural failure of buildings in Uganda, a caselg of Kampala City. This chapter

presents a summary of the findings, conclusionsracommendations.

5.2 Summary of Findings
The study sought to investigate implementationtetyias towards elimination of

structural failure of buildings in Uganda a casadgtof Kampala. The study was
guided by the following specific objectives; to ess the causes of collapse of
buildings in Kampala, to establish the impact ofldbog failure, to assess the
performance of the existing strategies for addngsshe challenge of failure of
buildings in Kampala city. A cross sectional reshadesign was employed during
the study. Questionnaires and interviews were adtered to the selected
respondents. These yielded a response rate of 76&h vy implication, revealed
that the study was timely as big percentage weterasted in participating. The

results were analyzed using SPSS version 16 aiseémiexr] using descriptive means.

Regarding the causes of collapse of buildings,fithgings revealed that largely, a
number of buildings were constructed without appbwrawings. This allowed
room for deviations that hence provided antecedtatstructural failures. In the
same vein, majority of the respondents cited poarkmanship as one of the causes

of structural failure of buildings in Kampala. Edlya low grade construction
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materials are used on the sites as well as lagirafessionalism that leads some
construction companies to alter the approved coastn plans. Together with the
deployment of unqualified personnel to work as eegrs by the site construction
companies, there were high incidences of messingthap different processes
involved in the construction of high rise buildinggch as testing processes for the
guality of concrete and beams, hence leading totaaéfailure and consequently,

collapse of the buildings.

In the aftermath of collapse of buildings, life amd around the sites is prone to
interruptions. Notably, the respondents revealed tbllapsed buildings claim lives
of people and lead to damage of property worthssabsums of money. In addition,
it also leads to injury of a score of people whanebmes become debilitated and
infirm and pushed out of active income generatingykwwith broken limbs and
amputated legs and arms. Directly, this leads tes lof money in effecting
compensations, meeting the hospital bills of thad® have been injured while
indirectly, the collapsed buildings paralyses tcaiffi a given area, lead to sudden cut
off of utilities such as water, electricity and s¥age services. Collectively, these

affect the quality and welfare of the dwellershie heighborhoods negatively.

Although a series of steps have been taken in fofnstrategies to thwart the
challenge of structural failures in Kampala Cityy wiable remedies have so far
yielded positive results. The most important factownplaying the efforts is that the
many supervision and planning institutions for KaapCity lack a united stand and

operate single handedly. This has given rise touple of gaps that are exploited by
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the public to engage in illicit construction acties that have continued to deal a
blow to life in Kampala city especially in and anolareas where carnages caused by

collapsed buildings have been reported in the teguast.

5.3 Conclusions

5.3.1 The causes of collapse of buildings

The study strongly confirmed that poor designs lawtiitectural and structural, lack
of proper supervision by professionals, deficiefitdoawings, corruption in the
industry, buildings without approved drawings, gi¢ alteration of existing
buildings, using personnel not qualified enginegese among the major causes of
collapse of buildings. In conclusion, the high spaf collapse of buildings in
Kampala City is of man made nature, that is arisirgn human errors both

knowingly and accidental and yet all of them argedible.

5.3.2 Impacts created by structural failure of buitlings

The serious impacts of structural failure of buildirthat have collapsed in Kampala
city is financial crippling of the proprietors dfd buildings as most of them augment
their savings money with a portion of loans from flmancial institutions operating
in the city, meaning that when buildings collaptbesre is a high possibility of the
owners failing to meet their financial obligatiowgh their bankers. From the study
it can be concluded that there is a big impact eduny structural failure of buildings

among which includes the loss of lives of the peopl
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5.3.3 Performance of the existing strategies to adeks failure of buildings

Structural failures in buildings and consequentapde in Kampala city have not
gone unnoticed by the government through the lineistnies and KCCA. The

current strategies have caused rage among thecaridi compelled the government
to design new series of measures aimed at mitgatie same problems from
occurring again. However, more room for improvetr&ill exists since this study
established that most of the strategies have bedosféective especially at the
implementation and evaluation stages. From theysttidan be concluded that low
stakeholder involvement is majorly responsible thog dismal performance of the
strategies designed by the government irrespectiew sounding and focused they

are.
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5.4 Recommendations

There is a need for a multistage clearance andhgetf the construction projects in
Kampala City. To make the clearance all bindings itecommended to the deploy
certified professionals at every stage so that ithial construction stages are
designed following the building code of Uganda athder internationally agreed

building and construction standards.

The government and KCCA should endeavor to briegdbal community people on
board as a means of ensuring that whatever cotistnacare taking place in a given
part of Kampala are in the orbit of the supervisand monitoring teams from
KCCA and the line ministries. This could best beneldhrough forming a union of
LC1 chairpersons with a facilitated board so tHase can assist in playing a
stakeholder role of keeping the supervision anditanng team informed about the

progresses and any other side information on anggite in an area.

KCCA should work hand in hand with the professionadlies and construction and
building unions in order to address the problendeployment of non-professionals
at sites of high rise buildings in the city. Thefassional bodies are necessary in this
strategy as they will help to enforce standardavguring only certified groups but

again through competitive bidding processes.

The government through its quality assurance agei¢BS, should strengthen the

monitoring and supervision of construction materiat import, manufacturing and
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selling points to ensure that only prequalified eniads that meet the standards of

high rise buildings are certified and made public.

There is need for joint building quality expos andhibitions in Uganda. These could
be organized at regional level and publicized yaarauthorities and line ministries
in order to transmit critical information to the le about the requisite building
standards and underlying processes. This could sigolve the use of both

electronic and print media to sensitize the pubicadvantages safe buildings.

There is need for periodic refresher courses ore dafilding planning and
management practices for staff in the construcsector. Capacity building is
necessary because it will enable the personndianconstruction industry to keep
abreast with best practices in the management idibgs. To make the trainings
comprehensive, the study recommends KCCA to integpaofessionals from all
relevant bodies concerned or related to buildingstrmiction so that all the necessary
and relevant information is disseminated and fedht® concerned groups in the

construction industry.

5.5 Areas for further research

Although the findings reported in the study arernfative, they are not conclusive.
Specifically, they are tied to only Kampala cityth@ urban centres such as
municipalities and town councils where cases ofapsked buildings such as Wakiso,
Jinja and many others are not reported in thisystwtlich makes the findings to lack

a comparative and comprehensive coverage. To drake walid generalizations, a
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study should be extended to cover other urbamsgsttihe study the entire building
process in Uganda as a means of unraveling otloainpate and underlying causes
of structural failure of buildings. Equally there meed for a longitudinal study in
order to qualify and corroborate some of the caws®s implementation failures

reported in this study.
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Appendices

Appendix I: Survey Questionnaire

Dear Sir/Madam,

| am a final year Masters Student from the Depamtma& Civil and Building
Engineering of Kyambogo University. | am undertakim research for my
dissertation, which aims to investigate the stiaetp eliminate the structural failure
of buildings in Uganda: case in point Kampala Captity Authority (KCCA). Your
expertise in the building industry is extremelyuatle in assisting me to learn more
about the upfront building projects and solutiamsninimization of structural failure
of buildings in Uganda. Please be assured that yesponses will be kept

confidential and will only be used for academicpmses.

Part 1: General Information of the respondents;(Tick Where appropriate)

1. Your gender

2. How old are you?

3. Your highest Academic qualification.
PhD
Master’s Degree
Bachelor’'s Degree
Diploma

Certificate

Uoobn

4. How long have been practicing your profession?

o

1-5yrs.
6-10 yrs.

11-15 yrs.

OO O
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16-20 yrs.
21-Above |:|

Part 2: Main Causes of Structural Failure of Buildings

On a scale of 1-5, what would you describe as ¢ineeacauses of building collapses?
Please tick appropriately all that apply in spageevided.

1= Strongly disagree, 2=, 3= Not sure, 4= Agree, 5=Strongly agree.

Possible causes of structural Failure of buildings 11234 |5

Use of substandard materials

Poor workmanship

Poor Designs both Architectural and Structural

Lack of proper supervision by professionals.

Corruption in the Industry

Deficient of drawings

Building without approved Drawings.

lllegal Alteration of Existing Buildings

Using Un Qualified Engineers

Possible Causes 1{2|13|4|5

Lack of planning by Supervising Authority.

Lack of experienced Contractors.

Complicated Design

Force Majeure

Other Main causes of Structural failure of buildings, | request to specify below
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Part 3: Impacts created by structural failure of buildings to stake holders
On a scale of 1-5, what would you describe as tbst mgree impacts created
because of structural failures of building in Katap@apital City (KCCA)?

Please tick appropriately in space provided.

1= Strongly disagree, 2= Disagree, 3= Not sure, 4= Agree, 5=Strongly agree.

Impacts 112|3(4 |5

Human Impacts

Injuries and Loss of Life

Psychological damage

Economic Impacts

Replacement/ Repair of Damaged Structure

Loss of Functionality

Clean Up costs

Rescue Costs

Loss of Revenue

Compensation Costs

Loss of Reputation

Environmental Impacts

Carbon dioxide Emissions

Toxic Releases

Some of these impacts are not discussed in the dissertation; please ensure you have

the right copy of questionnaire used in data collection!!!!

Part 4: Performance of existing strategies for addessing failure of buildings
On a scale of 1-5, what would you describe as tisting strategies to eliminate
the structural failure of buildingstick appropriately in the space provided.
1= Strongly disagree, 2= Disagree, 3= Not sure, 4= Agree, 5=Strongly agree.

Performance measures 1123/ 4|5

Supervision team

Planning
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Risk Management

Effective Communication

Experienced Personnel

Proper implementation of policies in place

Project Scope

Available Resources

Project Cost

Project Time Duration

Thank you for your participation

Appendix II: Interview Guide for key Informants

1. How old are you?

2. What is your designation in this institution?

3. How long have you worked in this institution?

4. How long have you worked under this post?

5. How is your position connected to the constructieator in Kampala city?

6. Have you heard about structural failures in bugdiim Kampala city?

7. How about collapsed buildings?

8. In your opinion, what could be the causes of tHapeed buildings?

9. Could you kindly tell me the direct and indirectegts of collapsed buildings
in Kampala city?

10.Could you be aware of any strategies undertakahdogovernment to
address the challenge of collapsed buildings in paencity?

11.In your opinion, have the strategies been impleeteat intended?

12.1f yes, briefly explain
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13.1f No, why do you think the strategies have notrbefectively
implemented?

14.1n your opinion, what do you think could be donetorect the gaps
identified in No.13 above?

Thank you for your participation
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Appendix Ill: Table for determining sample size

N S N S N S
10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600 335
70 59 380 191 2800 338
75 63 400 196 3000 341
80 66 420 201 3500 346
85 70 440 205 4000 351
90 73 460 210 4500 354
95 76 480 214 5000 357
100 80 500 217 6000 361
110 86 550 226 7000 364
120 92 600 234 8000 367
130 97 650 242 9000 368
140 103 700 248 10000 370
150 108 750 254 15000 375
160 113 800 260 20000 377
170 118 850 265 40000 379
180 123 900 269 50000 380
0 R 274 75000 381
200 132 1000 278 1000000 382
210 136 1100 285 384

Note:N is the population size

Sis the Sample size
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APPENDIX IV: VALIDITY TEST RESULTS FOR THE QUESTION

SURVEY
Validity Results for the Causes of Structural Failue of Buildings
Judges Relevant Irrelevant
Judge 1 10 4
Judge 2 12 2
Judge 3 9 5
12
Cvli = 10+12+9=31+3 =103

10.3 +12 =0.866

Validity Results for the Impact of structural failu re of buildings

Judges Relevant Irrelevant
Judge 1 7 1
Judge 2 6 2
Judge 3 13 1
12
CVlI = 7+6+13=26+3 =8.7
8.7+12=0.725
Validity Results for the existing Strategies
Judges Relevant Irrelevant
Judge 1 5 1
Judge 2 9 0
Judge 3 4 2
9
CVlI = 5+9+4=18+3=6
6 +9=0.666
Validity Results for the Enabling factors
Judges Relevant Irrelevant
Judge 1 7 1
Judge 2 9 1
Judge 3 10 0
10
CVvl = 7+9+10=26+3= 8.67

8.67 + 10 = 0.867
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APPENDIX V: RELIABILITY RESULTS FOR THE QUESTIONNAI RE
SURVEY
Reliability Statistics for Causes of structural falure of buildings
Cronbach's Alpha Cronbach's Alpha Based on Staimatdtems N of Items
0.806 12

Item-Total Statistics for Causes of structural failire of buildings

Item-Total Correlation Cronbach's Alpha if Item|&ed
1. 0.716 0.772
2. 0.484 0.790
3. 0.551 0.784
4. 0.479 0.790
S. 0.686 0.772
6. 0.669 0.774
7. 0.685 0.772
8. 0.154 0.818
9. 0.090 0.820
10. 0.716 0.772
11. 0.552 0.783
12. 0.565 0.782

Reliability Statistics for impacts created by failue of structural buildings

Cronbach's Alpha

Cronbach's Alpha Based on Starmdardtems

N of Iltems

0.713

0.709

12

Item-Total Statistics for impacts created by failure of structural buildings

Item-Total Correlation

Cronbach's Alpha if Iteml&ted

1. 0.476 0.668
2. 0.621 0.629
3. 0.336 0.698
4. 0.474 0.671
5. 0.686 0.617
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6 0.307 0.702
7 0.192 0.723
8. 0.174 0.739
9 0.686 0.772
10. 0.669 0.774
11. 0.685 0.772
12. 0.154 0.818

Reliability Statistics for existing strategies

Cronbach's Alpha

Cronbach's Alpha Based on Starmdardtems

N of Items

0.736

0.730

9

Item-Total Statistics for existing strategies

1. Item-Total Correlation Cronbach's Alpha if Item Bield
2. 0.448 0.706
3. 0.520 0.685
4. 0.470 0.701
S. 0.627 0.648
6. 0.292 0.742
7. 0.473 0.699
8. 0.457 0.742
9. 0.561 0.476

Reliability Statistics for enabling factors

Cronbach's Alpha

Cronbach's Alpha Based on Starmdardtems

N of Items

0.748

0.748

10

Reliability Statistics for enabling factors

Corrected Item-Total Correlation

Cronbach's AlghHgem Deleted

0.544

0.696

0.475

0.716
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3. 0.376 0.744
4. 0.415 0.731
5. 0.651 0.663
6. 0.469 0.718
7. 0.685 0.772
8. 0.354 0.818
9. 0.890 0.620
10. 0.916 0.472
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Appendix VI:

IFIZOE
1

Map of Kampala City showing the five Divisions
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