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ABSTRACT

This is a study of performance eval uation of the
building fabric and sone services of public residential

buildings in Abuja; the newFederal Capital of N geria.

D fferent types of defects, the frequency they
occured and the subsequent mai ntenance problens were

studied for residential buildings under used.

Four different devel opnent districts, Gaagwal ada,
Nyanyan, Garki and Wise of the new Federal Capita
were taken as the area of study. |In each case the type
and the cause of the defect recorded and the probable

mai nt enance pr obl em not ed.

The analysis of faults observed indicated that
those defects related to door, nechani cal services,

roof and wall occured in that order of frequency.

The causes of these defects were observed to be
fromlowquality materials, poor construction or even

ms-use in the case of pipe bl ockages.

I n each case recomendati ons and suggestions were

appropriately made.



Recommendat i ons made i ncl uded:

12

2)

3)

The inprovenent of water

supply to Nyanyan and Gnagwal ada
Districts and nore enlightennent
on the use of proper materials
in the toilets.

The Provision of r.c. roof beans
and hook bolts to secure rafters
firmy to buildings.

The Departnent of Public works at
the F.C.D. A should provide
adequat e supervi sion and, or

i nspection on their current and
future building sites to ensure
that contractors adhere to
specifications and quality

procedures in construction.



1.0

CHAPTER ONE

INTRODUCTION

Abuja, the Federal Capital City of

-

Nigeria, in the making, is one of the most Z ¢
(4]

Ty
significant development project being under-27 Z

2>
taken by the Federal Government (The Federal &,

—®
3 Z
Capital Development Authority, 1985). The 2%,
.c"l
thought for a new capital arose because Lagos A

had become a *'scramless Web® (with interactable
traffic, housing and sanitation problems) due
to its dual role as a state and federal Capital.
Thus, the Federal Capital Development Authority
(FCDA), a body charged with the responsibility
of the planning and devolopment of Abuja, was
established by Decree No. 6 of 1976,

The New Capital has been planned and
designed to achieve a target population of 1.6
million people by the year 2000 and will arow to
an ultimate size of 3.2 million when fully
developed (the Federal Capital Development
Authority, 1985)% The main aim of Abuja

projects
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Figure 1: Map of Nigeria, showing the Federal capital

territory (shaded) with other State capitala,



is to provide decent and healthy living condition

for all the new canital residents. The greater

number of the key projeccts in the proaramme involve

the construction of different types of huildings for
various purposes. These include office and residential
accommodations for workers, schools, hospitals and many
other services and social facilities. The Abuja Master
Plan has defind the broad stmategy for the different
sectors of the dev~lopment of the projoct. The first
phase to be devrloped covers the Central Area which
(together with four rcsidential districts) when
developed will accommodats a population of N230,000
(the Federal Capital Development Authority, 1985)3

Of the four districts, Garkl I and Wuse I districts
arc, at the moment, the built-up arcas where most of the
housing, infrastmmcture and other scrvices are
available,

They accommodate the civil servants involved in the
initial movements of the scat of the Federal

Government from Lagos. (Sce Fig.2)



TO KADUNA

Figure 2: Map of the Federal Capital Territory showing th “
approximate locations of the districts,



In accordance with the set target for the movement
to Abuja, which wnuld have lasted from 1982 - 1986, a
target of 25,000 housing units were to be made available
for the inhabitants of Phase I of the City by the end
of 1986 (the Fedcral Capital Development Authority,1985).
The number of housing units already committed to
construction in the Garki I and Wuse I districts are
8,322. Out of this fiqure 3,524 units were complcted by
1982 and are now onccupicd. The remaining are at various
stages of construction. Other housing units are aldo
available in the rest of the residential districts.

Communal facilities to service the residents of
the districts of the new Federal Capital have either
been constructed or under construction (the Federal
Capital Development Authority, 1985)s Some of the
facilities at each district include: office comrlexes,
health contre, post office, Police station, fire
station, shopping centre, primary and sccondary

schools.



Government planned to commence movement from Lagos
te Abuja from 1982. When it became clear that
permanent offices could not be ready to meet the
demand of the six ministriecs scheduled in the first
phase of the movement, it was decided to provide 8
bleocks of 2 storey office buildings to bec used as
transit facilitics. These blocks have been constructed
and provide a total of 68,180m2 of office floor area
(the Federal Canital Development Authority, 198%)}
In addition, thcre are other hlocks of offices under
construction at the Garki and Wuse districts which,
when completed, will provide an additional 28,180m2
of office floor arca.,

As of now, cfforts are beina mad~ to provide
the entire phase I arca with basic infrastructural
facilities such as roads, water, clectricity, -"c.
The Abuja Mastcr Plan has also scet aside areas (both
within and outside the capital city) which would be used
for the devolopment of industries, banks and nther

crommercial ventures,.




Most of the gigantic projects which arc not
of utmost importance towards the achicvement of the
first phase movement of the seat of government have
been suspended. The design of the city centre is also
being reviewed (the Federal Capital Developmoent
Authority, 1985)? The movement has now been planned
to take place in three phases. The first phase Eook
placc in 1986 and the second phase would cover the
period betweoen January and December, 1988. The Third
and the final phaso is to he in 1991,

All buildings are constructed with the aim to
serve a certain purpose, or purposes, Before a
building could be functional, it should have some
objectives in its design and construction phases.
While the objectives in design is instilling a certain
quality nr standard through specifications, the aim in
construction is to maintain this quality in the building
using the proper materials and mecans. The Chambors
Dictiornary dofines "performance® as a noble action, or
achinrvement, Therefore performance cvaluation in
buildings is the detormining of the extont or degree
ta which the huildings have achicved the purposeas

of which they have been constructed,



1.1.0 NEED FOR THE STUDY

The study was prompted by the amount of money
heing spent on repaits, and or alterations to
compl~ted buildings. For instance, over H4.0
million was allocated for repairs to blown-off
roofs and walls of some buildings in the area
1, snction 2, of the Garki District (Building
Departmrnt Records, F~deral Capital Devclopment
Authority). The buildings in this section are
among those completed in 1982. Apart from
increasing the final costs of the buildings,
repairs of this nature inconeenicnces the occupants
of the affected buildings, For rxample, houschold
items have to bhe moved to give way for the works
to be undertaken., This subsequently, obstructs
qovernment assignments in the office. Dum to
thes~ rcasons, and viewing the proportion of the
Abuja project that consist perform as expected to

keep them within reasonable limit of maintenance.



1.2.0

OBJECTIVES OF THE STUDY

The main objrectives of this study arc:-

(-’3}

(b)

(c)

dd)

to assess how far the constructed
buildings have performed by detormining
the nature and frequency of repairs on
thems

to identify the most frequent (or
common ) maintenance problems and

their causes;

to determine the extent to which
contractors have adhernd, or

(sti11) adhere to specifications and
and standards on buildinag construction
sitesy

and to drtermine how buildings
currently under construction are

likely to perform,







The study has been 1imited to the Garki,
Gwagwalada, Nyanya and Wuse Districts,

(see figure 2) because they are representative
of the other zones of the Federal Capital
Territory. NASHIM

METHODOLOGY ‘ARIA .

l::ff]' a LIRRagy

MiGER)A UNIVERST
The study focuses on the performance

buildings in the new Federal Capital, Abuja.

The concept of performance in buildings

was first discussed from literature view

paint. A number of buildings in the Garki,

Gwagwalada, Nyanya and Wuse Districts of

Abuja were administered with questionaires.

On-the-spot observations and rcports

collacted from the department of Public

works (FCDA) Abuja supplomente&-thésé

in identifying the nature and frequency

of repairs and, or replaccments required

by the buildings. The response were

analysed and obsecrvations drawn from these

and some recommendations pade.
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CHAPTER TWO
LITERATURE REVIEW

This chapter discusses performance as it
relates to huildings. How it is cnsured in
buildings after e¢onstruction and the relation-
ship »f huilding construction materials to the

performance of the building in usc.

THE CONCEPT OF PRENFORMANCE IN BUTLDIWGS

The term "parformance'" has different
meanings for different sikuations. With respects
to bulldings, performance mag be dofined as the
way or ~xtent to which they have achisved their
functional requirements (as buildinas - or have
been servicable. The Dictionary defines
poerformance as "a notahle action or achicvement;
manner or success in working™ (Chambers, 1979)?2
A "Successful" building, therefore, is nns
which stands wear and tear from ordinary use
and does not require excessive attention (i.e
sorviceable) the goal should cover hoth the
design and the construction stages, '

- Whilc the main objective in bullding

design it to install some degree of quality

or standard through peorformance specifications,

12
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Where N100,000 may, for instance, be adequate for the
construction of the warehouse, K500,000 (or more) would
be required for the hospital or banke.

Maintenance starts the day the huilder leaves the
work site even in the case of a well designed and
constructed building. Design, materials, workmanship,
function and their relationahip in use will largely
determine the amount of maintenance required during the
building's 1ife span. It is the duty of the performance
specification and quality control, during design and
construction, to harmonize the technical and other
factors to produce a serviceable building.

The general object in building performance is the
reduction of maintenance work and improving building
operating efficiency. This can only be said to have
been achieved, if the building has been functionally
reliable and durable., Quality in a building is the
assurance of a performance at the price the client has
paid (i.e. for the construction). Unsatisfactory
quality occures when a client pays a price which should
provide a corresponding performance but gets an inferior
building which breaks down immediately after completion
or rapidly deteriorates in use. Thus, the objectives
of performance in buildings are:

(a) satisfying the owner in terms
of their functionality and

aesthetics;

(b) realiability in terms of
strength and durability,



2.2.0 QUALITY CONTROL IN BUILDING CONSTRUCTION

Quality control in building construction has been
defined as those measures necessary to produce the results
desired by the owner for the desired life of the
structure. These measures start right from the initial
or excavation stages through to its commissioning.
Quality is not just "inspected into" a building during
constructions It must be designed ané built into it,
and quality control assures that this has been done,

The choice of materials, components and construction
method will affect the quality of the huilding.' This
(quality) will subsequently determine how the building
would perform under different conditions of use.
Therefore, those characteristics that affect maintenance,
operating efficienty and appearance (or aesthetics)
would be of primary importance during construction,
Taking a quality design, failures from the site can
still arise from a long list of causes. Principal
among these causes are the following:-

(1) defective raw materials
(e.g. cement);

€31) poor handling of materials
and components;

({11) Inadequate field tests (e.g. on

concrete or soil),

(iv) wrong application of materials
or components;

(v) construction mistakes (e.g. from

poor interpretation of design drawings;

(vi) indequate construction planning.




Implementation and control of quality during construction
can be achieved through different and yet related ways,
For example, a good control system should include the
following cuality assurance activities or more, as the
case may be:-

(a) in-coming materials and components

control;

?b) plant (or equipment) and tool controlj;

(e) (the) construction process control.

In-coming materials and components control ensures
that only the right or specified ones are used in the
construction, The application of the correct tool or
equipments allows the desired effect to he obtained,
€.ge, a change in the type of tpowel or painting brush
will affect the gurface texture of the wall in question.
Supervision and inspection jointly ensure that the
right materials (or components) and tools are used for
the job. These quality agtivities are fully discussed
in the following sections,

2.2.1 BUILDING CONSTRUCTION MATERIAL AND QUALITY

To accomplish the work on a building construction
site, materials and components of different nature have
to be brought to the site and used. Building construction
materials range from timber and its derivatiwes or products
to stone, sandcrete, clay bricks, cement, sand aggregates,
iron, asbestos, electrical and mechanical fittings.

Others include metals, glass, plastics and their reclated
products, concrete and so on. In fact, the construction
of a building is normally a fragmented affairg in that
on any one site, one finds many distinct, but highly

related trades.



Each material or component tends to belong to a distinct
trade speciality, The jobs of an Iron Bender and form-
work carpenter are distinct on a building site, and yet
complement one another when (for example) a beam or
column is to be cast. Whatever the nature of the
available material or component its properties must

be in conformity with the design specification if a
durable (and subsequently cconomic) building is to be
achieved, Concrete is one of the few building materials
that are made (or prepared) on the building construction
site., Areas of concrete application in the con<truction
of a building range from the foundation fotting to the
roof structure. Thus, it is the most widely used of
building materials. In fact, concrete is the main
material that is used in those structural parts of the
building (e.g. foundations, beams, columns, and floors)
that are expected to have long life and low up-keep.

A general requirement of concrete in such positions

is high resistance to anticipated ecxposure condjitions,
For a concrete to be durable, it has to be strong and water
water-tight. The strength of a concrete of some given
mix proportion is very seriously affected by the degree
of its compaction (Neville, 1975).°  For this reasons,
fresh concrete should be easily workable, consistent

and cohesive (i.e, should not segregate), In practice,
the quality of concrete varies considerably and it is
important to understand those factors which make for

good and consistent quality,



Those factors are diverse and range from the basic
constituent materials used in the concrete, to the
concrete,m@nufacturing operations on the site, Main

Main constituents of concrete are cement, sand
aggregates and water. The most commonly used cement
is Portland (complying with BS 12). Several other
cements can produce concretes with specialised properties,
Agagregates form the bulk of hardened concrete. Gravels,
crushed stones and sand constitute the agqregates and are
classified as either fine or course. Fine agqregate
consist of natural sand or crushed stone that can pass
through a 4.77mm BS sieve. Course agqreqgates are primafily
natural gravel or crushed stone that are retained on a
4.77mm BS sieve (BS gpecifications 882). 1In general,
miximum aggregate size is determine by the type of work
and nature of the concrete, Aqgregates for concrete
should be clecan and frec from organic impurities, Silt
or organic test is used to drtermine their suitability.
Some building construction materials e,g. cement have
passed through initial method of produttion, yet it is
necessary to carry out site tests on them to determine their
suitability or quality for use, Cement is examined to xeg
assess its soundness, a hand is also placed in a sample
to feel it it is "blood hot", These two quick tests
can dctermine the suitability of cement on even the
smallest of sites. Water for concrete should be adequately
free from impurities like suspended solids, organic matter

and salts.



These could adversely affectadthe setting and hardening
times, and ultimately the durability of th- concrete.

In preparing for a quality conncrete, these major factors
have to be assessed in terms of each concrete 'ingredient'!
or contituent.

Additionally, in-coming materials control should
include all of the quality control activities assnciated
with the receiving and stocking of materials and components
from gources outside the construction site concersad. Thus
the material on supply should be examined for conformity
to the gencral specification of the design and standards.
Other factors which affect the quality of a concrete are
to do with the progess for its manufacture. Concreting
(ive. the manufacturing) operation inveolves batching,
mixing, formwork, transport to formwork and placing,
compacting and finally curing.

Batching is the acurate drntermination of the quantities
of materials to be used in mixing the concrete. It is
cither done by vnlume or by weiaoht but owing to the
ability of sand to bulk when moist, volume hatching in
this eondition causes concrete mixes to be inaccurate
(Neville, 1975)6, wWeight batching gives much more
accurate results, It also makes for saving in the cost
of designed mixes by enabling a lower control factor, to
be employed, The lower the contronl factor, the higher

the concrete strength and durabilitye.



Concrete can be mixed manually or mechanicallye.
The essence of mixing is to ensure even distribution
of all the component parts of the concrete, uniformity
in colour, and consistency. Unless for very small
concretes on small jobs, mixing should be done in concrete
mixers (which vary un both size and form). Mixers
should be wabhed out thoroughly daily after use, and .gmo-
especially with a change in type of cement,

Formwork provides the shape and texture of concrete
members. It supports them during the setting and hardening
of the concrete in the members, Timbers, steel and metal
faced plywood are used for formwork. Steel formwork
comes in standardized but adjustable sizes but timber
formwork requires cutting to sizes o;‘site. It is
important that timber formwork have th;'fnllouing
properties:—~

(a) they should have the strength to
withstand working loads and the weight
of the wet concrete;

(b) they should be rigid enough to prevent

undue movement during nlacing of concrete;

(c) thby should have tight joints to prevent
loss of fine materials from the wet

concrete,
Figures 3 A 2 B shows poor and good methods of formwork
construction,

The method used in transporting concrete to
formwork depends on factors like job size and the
height (above the ground) to whieh it would be placed,
Whether the concrete is moved from the place of mixing
by lorries, barrows, dampers or pum, it is important

that the composition of the mix is nos altered and that
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segregation of contituent materials does not occur,

as any of these would affect the qualityv of a conerete.
To prevent these happening and &o enhance its quality
the following points should be noted:

(a) Dbefore concrete is placed (preferahly
at the last minute) formwork should
be well cleaned and reinforcement re-
checked;

(b) concrete shoyld never be permited to fall
freely from a height of more than one

metre;

(¢) flowing of concrete in the formwork
g§hould he avoided by placing it im layers

of uniform thickness.
Compacting of concrete is done either manurally or hy
the use of vibrators., When using vibrators, care must
be taken to ensure that concrete is well compacted
against formwork and at corners and joints. Vibrators
should be withdrawn very slowly sp that a hole is not
left in the concrete. The chamiegl veaction aucompartylrﬂ
‘cement setting and subsequently, hardening of the
concrete is dependent on wate’. It is required,
therefore, that water*is rek&ained in exposed concrete
and its (concrete) temperagure must be controlled,
To achieve this, the canrote is eovered in plastic
sheeting or water-proo# paper. Damp sacks or clean
sand is also used to gover the horizongai surfaces of
mass concretes. Thg concrete is left in any of these

ways for 7 - 10 daxs depending on the environmentat

conditions.
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2.3.0

2.3.1

QUALITY CONTROL AT STAGES OF BUILDING CONSTRUCTION

The stages of building construction that will be
considered here are not microscopic, but just broad
enough to identify some major areas of quality control.
The following stages are estahlished tog suit the types
of buildings considered in this study. Therefore, these
stages are not standard in any way/{

INITIAL STAGE.

This stage marks the beginning of the building
construction works,., The operations involved here include
site survey, setting out, excavation and substructure
work. The quality control system in building construction
would produce the desired structure only if operated
from the initial stages. "start right, finish right".
Before building work can realy beqgin, it is essential
to carry out a comprehensive survey of the work on
site and set out the construction wnrk, Precision
surveying instruments are used to achieve the necessary
accuracy. Setting out is of prime importance to the
structural and physical success of the building. It is
vital therefore, that the setting out engineer should
have a clear idea in his mind of the task. Proper
attention should also be paid to the instruments to
ensure maximum accuraey.

Setting out for a building consist of the consideration

of the following (Smith, 1986) 2:-

23




(a) plan (or absolute) position of the
building;

(b} its relative position:

(¢)  Sizey

{(d} level (in relation to mean sea level)

{e) its shape and

(f) verticality

On a small site, the setting ocut drawing will
often provide all the dimentional data needed to locate
the corners from existing ground detail or regional
survey mark. On a large site, one of these two
conditions would exist; eifher there is planning or
setting out grid, or the layout is such that it will
be economical of time and more accurate to super-—
impose setting out base lines on the huilding plan,
They may, or may not, cross at right angles according
to the layout. In any case, the main aim is to
estahlish marks which relate the qricd, or base lines
to the building site.

The Building must be controlled during constru-
ction for:-

{(a) position;

(b) size and shapej

(c) level, and

(d} verticality
This ig important to hoth low level and high rise
buildings. The cuality of lines in the setting out
must be good bhecause mistakes from this cannot be f
corrected and willi be a high risk te lives, once 2”555

the building has been constructed,

24




2.3.2

Setting out is fnllowed by excavation for foundation
foocting and supports for the building. The type and
depth af the foundation footing depends on the building
and soil nature (and this has been taken care of by
the structural designers, or engineers). Concrete it
the principal materials uged in foundation footings
and the operalions ensuring the quality ~f this materials
have alreagty been enumerated., Whichever, is the type
of the foundation, it should be of good quality to,
appreciably, he able to carry the entire weight of the
building and te transmit this weight evenly to the
ground —= a factor on which the stability of the building
depends.
INTERMERIATE STAGE

This stage consists of the superstructural wérk.
The super-=structuraimay be in any one, or a combination
of the following forms:~

(a) 1nad bearing;

(h} monolithic, and

(¢) frame constructinn
Where load bearing or masonry construction 1s used,
the walls are hullt of small units, e.gs sandcrete
blocks or bricks, If monilithic construction is used,
the walls are made from solid, reinforced (or un -
reinforced) concrete pourced betweeon shutterings.
The third case 1s to construyct a structural frame—-work
of structural steel, reinforced concrete or timber,
using cnlumns and heams. The soaces between these are

then filled with sandcrete blocks or clay hricks,.
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Flgure 4a: Harddore filling completed with

uneven spread of wire mesh

Figure 4b: Formwork ready for casting but
not well braced



Figure 5: TFilling in block holes with
concrete to make it solid
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Figure 6: Qubstructure block work done before

<
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Flgure 8: Feinforcement almost ready for
casting,
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The carpenters take care of the roofing, electricians
and plumbers the fittings, and so on, each craftman
depends on his tools and skill teo produce an affect on
the building., This illustrates the point that "quality
in building construction is everybody's business".
Roofs are designed and made in different forms.
They could be made of reinforced concrete, ti,ber or
steel and covered with corrugated zinc or aluminium
sheets, asbhestos cement sheetings and others. The
designed roof has functions (e.g. insulating the huilding
from rains and other weather effects) to perform and
is has to comply with the design quality to be able
to perform these functions (Figures 9 and 10 show
correct method of constructing tigber roof). It the
roof is to be made of reinforced concrete, its quality
will, obviously, be determined by that of the concrete
(which have already bcen discussed). Timber and
steel ronfs are covered with aluminium or ashestos
coment sheets whose various manufactueers specify
standard ways of fixing. Therefore, the craftman's
tool and skill, in this case, and those »of fittings,
installations and finishings, basically determine the

quality of the worke.
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3.0.0

3.10

CH~PTER THREE
INVESTIGATION CF 50. E SELECTZD DIJSTRICTS

Four of the districts of the new Fedoral Capital
Territory were investigated., Repair, renovation and
replacement records in raspect of some affected
buildings in cach of the: four districts wore usod to
di:termine the nature and frequency of the ropalirs of
replacements in the district. Two hundred (200)
different typoas of buildings were considered in all,
A description of tha buildings and th.: proccdurc
adopted are present.d in the following saoctions.

GENERAL DESCRIPTION OF THI BUILDINGS In THZ
DI “TRICTS

NYANYA DISTRICT

- -

this district is housing the low income civil
servants and is locatoed about 15 kilomc:ters from the
city contre and conzists mainly of 1-bedroom blocks
of 40 units and 2 Bodroom blocks of 8 Units, built in
rows. The type and naturce of building matorials uscd
in this arca arp: as follows:-

1) the roof structurc iz made of timber:s;

ii) roof cov:ring is corrugated iron
roofing sh ots;

iii) Cailing is hardboard and asbostos
flat shaets;

iv) elactricity supply is constant;

v) soak-away and septic tank are the disposal
system availablc.
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a)

b)

c)

d)

e)
Type
i)
ii)
iii)
iv)
v)
GARKI:
This

roof structurcs made of timber and stcel
roof truss;

roof covering of asbecstos and aluminium
sheets;

ceiling with asbestos and hardboard
shcets;

constant supply of water and
electricity available;

Central sewer disposal system available
of housesi—

2-bedroom bungalow (detached)

2 Bodroom semi-dotached

3 Bedroom scmi-detached

3 Bedroom detached

4 Bedroom detached and semi detached.

is the heart of the city housing mostly

medium and high income civil scrvantse. The type of

houscs here range from il-bedroom to 4 badroom,

Type
a)
b)

c)

d)

o)

f)

of building materials used arc:-—
roof structure made of steel or timber;
roof covering with asbestos or aluminiumg

Ceiling with hardboard or flat asbestos
shuets H

first occupicd beginning of 1982 besides
Nyanya district scrved as a labour camp,

Constant supply of water and electricity;

¢ .ntral -cwer -iisposal system available,
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The tvne of houses

i) 1 Bedroom

ii) 1 Bedroom
111) 2 Bedrooni
iv) 2 Bedroom

v) 3 Bedroom

vi) 3 Bedroom
vii) 4 Bedroom
viii) 4 Bedroom

rwo type

high risc (block
high rise (block
duplex

high rise (Block
duplex;

duplux;

high risc¢ (block

3.2.0 NALYSIS OF QUESTIONAIRES

of flats)

of flats)

of flats)

of flaks)

The questionaire aimed at identifying the nature

of repair er renovation works carried out on some of

the buildings in the four districts under consideration

(Nyanya, Gwagwalada, Wuse and Garki)e The data obtained

the¢ following records:=~

i)
ii)
iii)

job order forms;

repair requisition forms, and

contractors bills of quantities,

The repair or renovation works that affected the

buildings in all the four districts were classified

under the following:-

(a)

Roof

workz under thiz group involved the roof

covering materials (i.c. asbestos, iron,
etc) the roof structure itself and the
roof finishing (i.c. ceiling boards and

cover strips)e.
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(b)  wWall :
Any form of repair works to walls (e.é.
patching of cracks replastering or
repainting) fall under this group.

() FloAr

This group covers any work to the floor
structure (i.es screeding) of finidhing
(involving any of the PVC, coramic or
terrazzo finishings);

dd) Components and Carpentry

Repairs to or replacement of both metal
and timber doors/windows, kitchen cabinet
and wardrobes have becn classified under

this group.

(e) Electrical Services

Electrical works invelsing partial of "
complete re-wiring of buildings, and cepairs’
or replacement of fittings, (e.ge, wall
bracket, sockcts, switches, etc) fall

in this groupe.

(£f) Mechanical Scrvices

All works involving repair or ‘eplacoment

of ;-

i) water supply system, R~@e plaghing)
within the buildine

ii) water and waste *SPesal sygtems

iii) water closct -ttings ang
iv) all other §-tiNgs are grouped here.

Bascd on these criteria, ¢~ OPServations on the various

= fnl 10 i 5 i .
areas are presented in wing scctions:-
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3.2.1 NYANYA DISTRICT

A total of 50 blocks of 800 units were observed
in this district. Repair works, and or replacements

were made to the following parts of the buildingsi-

ANO.e‘f repairs

COMPONENT PARTS undettaken Percentage
{a) Roof

~ Coverings 40 80.0

- structure 29 5810

- finishings 40 80.0
(b)  Wall

- crack 18 36,0

-~ plastering 15 3040

= painting 44 88.0
(¢} =~ Floor

- structure 38 76.0

- finishings v 5 10.0
(d} Doors and Windows

- timber 45 90.0

-~ metal 3 6.0

— ironmongery 35 700

- glazing 10 2040
{e) Carpentry and Joinory '

~ Kitchen cupboard f 7 14 .9

- wardroche - —
(f) Electrical sScervices

-~ wiring | 24 189

- fittings 19 38.0
(g) Mechanical Scrvices

- watcer supply 27 54.0

-~ waste disposal system 34 e8,0

-~ water closet 22 ' 44 ,'¢

~ other fittings 19 ' 38.0

-

Table la: Extent of defocts observed at Nyanya
Distriet.
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Table 1b:

e

Qbservations_on the repairs at Nyanya Dis ri¢y

— uﬁl - - - -
nmaﬁo:ﬂaﬂ _ Observations Remakrs
(a) Roof “ A large number of the 50 blocks of Repairs to roof covering were causcd
| houses needed repairs to thair roof | as a results of the effect of wind,
{ cov:rings and ceilings. Each of thesse wnich tore them offe The ceilings
parts counted for 80% of the renairs mcauuuCran< got damaged by rain. ©On
to the roof. However, 58% of the total inspection, it was cbsarved that the

) Wall

rkx on roof involved the entire roof

roof covarings were low guage, therefore
tco thin to stand the effect of wind.
The trusses in the roof structure not

maJ@cmon< secured to the buildingse’

———

—— - — ——

Majority of the houszs (88%) necded

epaintinge 36% of them had cracks
in their walls that were sealed up.
30% required repla

A Nere steringe.

Paint peeling is caused as a result of
poor adhensive to wall surfaces. Poor
plastering and low quality of paint are
the main causes cof paint peeling,
Cracks in walls are caused by a poor
workmanship, weak mortar mixe.

e B L B il Al R i . W w e

=
4

{c) Floor

m
)
|
m
[
W
|

Of the 50 blocks
had
tha

observed, 38 (or 76%)
broken floor scread. Only 10% of
houses had any problem with their
floor top finish (t 7~; was the PVC
tyne of floor finish in all th: case)

—

drong proportioning and choice of
concrete -—aterials by the contractor will
cause 2ven a well made concrete floor to
crack under normal loading conditions.
Bven a well laid pvVC floor tiles will
come off if the occupants of the

building continually exposec them to hect.

— - - -

- s a e —




r—

41

e ™~
wmwmmmmwm Observations Remarks
- ]
i
(a4) Doors and The bulk of defects reported in ! Soft (wood) timber was used in the
Windows the cases of doors involved | manufacturer of the door and window
timber docrs. This is represented \ components. These do not resist the
in S0% of the 5C blocks cobserved. ! effect of rain for any leng period.
Repairs related to locks, door “ Additionally they easily give away
handles and hinges occurred in 70% { to wear and tear from normal use.
of the houses., 20% of them needed {\ Furthermore these components do not
window/door glasses fitted, Only retain locks and handles in them
6% of the metal doors in the houses for long because their soft nature,
had problemse makes the screws toc loose in their
holese.
{e) Carpentry Only 14% of the kitchens in the There were few wardrobes and kitchen
and houses had some form of defects carbinet in this district.
Joinery in their cupboards.
(f) Electrical Almost half the number of the All the houses that ..mm.mm. San:”wmw .
Services houses in the 50 blocks (i.e. 48% re~sooting alse BAG S0 WAYE GON NiEiGg

required either complete or partial
rewiring. 38% of them had sockets,
switches or other electrical fittings
that were faulty.

- — e a— A B . B, i D S W A

in the roof. Sockets and switches were
changed either they got damaged from use
or were burnt. Sub-standard electrical
fittings normally get burnt, Replacements
of fittings like bulbs and flourescent
tubes are normal with every day use.




Cofgponents
Parts

Chserviationd

Remar k s~~~

*

{g) Mef€hanical
Services

Cefects }n waste disposal system
were reported in € of the houses,.
these were either in the form of
broken or blocked pipes. 54% of
the house§ had mmcHw%.&mmm.

Defects in water closets Were
reported in 44% 0@ the housesa
Only 38% of the houges had problem
with their wash Hand MWmMsmu bath -
or shower traps

Inadeqguate supply of water to the
build{ngs makes the occupants te¢ use
different means to dispose of thelr
wastes. Newspaper and other hard

{and non-dissolving) substances
ultimate breakages in the waste disposal
systems. The taps have plastic heads
(rubber washers) which break easily.
The top plastic covers on the WC's

wére mostly broken from use. The bases
of the WC's tend to get disladged,
Because of mis-use by the occupants.

kW — b A




Components Total Number of Percentage
Parts Reported Defects aof Total
- Reported Cases

(a) Roof 109 N 23.0

(b) wall 77 16.0

(c) PFloor ' 43 9,0

{(d} Dboors and
windows 93 20.0

{(e) Carpentry and :
Joinery 7 1.5

(f) Electrical
Services 43 8,0

(g} Mechanical
Services 102 21.5

Total 474 Q%EOO.OO

- - s N -

Table 1lc: Total number of Dofects Reported in
Nyanya District.
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GENERAL, REMARKS

From fhe obeorvations Ohe defooigrsir the W Nocke
of houses considercd in this district can be listed in
decreasing order of magnitude as (3> Roof 23%, (2)
Mechanical Services 21,5%, (3) Doors and windows 20%
(4) wall 16% (5) both floor and Edcctrical Services 9
(6) Carpontry and Joinery 1.5%. In roofs, the dofeets
largely related to roof coverings and ceiling., 1In 58%
of the hougescihe total strucihatrsd gre also affeocted
and had to be made again. chhanical sorMecs & focth
mostlf manifested in the form of blocked or hroken
waste pipes. 54% of the houscs had faukey wabker taphg
Some houses(44%) needed replacements of at lecast a
water closet.

Defects in doors and windows are in the third
place with 20%. 1In most of the houses one of more of
the flush dnors werc defective. In some cases the
doors had to be changed complete with their fittings.
In nthers the doors needed repairs and replacements of
handles, locks or hinges. 1In the case nf wall, more
than 80% of the houses required repainting. Other
significant defects were cracks and peeled-off
plaster,

GWAGIWALADA

A total number of 50% houslag units were observed
in this district, Repair works, and or replaccments

were made to the following parts of the buildings:-

a4
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Ezﬁgznents Repairs Percentages
—~ . _underfaken S
{a} Roof
- Covering 46 92.0
- structure 4Q 80.0
- finishings 456 92.0
(b} Wall ‘
-~ Cracks 12 1.0
- plastering 18 36.0
-~ painting 50 100.0
(c) FEleor
- structure s 76.0
- finishings 33 66,0
(d) Doors and windows
-  timber 42 84.0
- metal 9 18.0
-~ ironmongery 37 74.0
- glazing 37 74.0
(e} Carpcntry and Joincry
Z kitchens cupboard 37 74.0
- wardrobes 8 16.0
(f) Electrical Services
- wiring 27 54.0
~ fittings 40 80.0
(g) Mechanical Services _
~ water supply 29 58.0
~ waste disposal 37 74.0
~ water closet 37 74.0
~ other fittings 33 £6.0
Table 2A: Extent of defects observed at Gwagwalada



~LT . L Tablg 2b:

Observations on the repalrs 2t Gwagwalada

mponents

Co wmnwm Observations Remarks

(a) Roof Roof covering and ceiling in 92% Winds were able to remove the roof coverings
of the houses observed in this casily from the roof structures because they
district were defective. B80% of (the coverings) were thin, The structures were
the houses needed additional not constructed rigid enosugh to withstand the
epair works on the main rocof winds. The ceiling subsequently got damaged

) structure
(b0 Wwall All the houses ccnsidered in the Poor workmanship in plastering and the use

district required repainting
36% of them were replasterd and
34% had cracks in the walls
that need patching.

of low quality paints were the main causes
of these defects

{c}) rFloor

76% of the hcuses had broken
floors, and 66% had defective
floor finishing that needed
replacing

wrong proportioning and poor choice of concreting
materials by the contractor will cause a well
made Concrete floor to davelop cracks under
normal use, Sudden expansion from the use of
heater by occupants cause PVC floor tiles to

come off.

(d) Dpoors

Timber flush doors in 84% of the
houses were defective, Repairs
and, or reclacements see made to
door handles, locks an# glazing in
6% of the 50 houses observed in
the district., Only 18% of the
houses reported any defective
metal doors

All the door and window components were made

from saft timber. These do nct resist the

effect of rain (especially when directly exposed)
for long. They also easily give away tc normal
wear and tear especially of doors/windows.
Furthermore their scft nature does not allow
them to retain lecks handles in them for long
because the screws get too locse in their holes
and fall off,




Components

Parts Observations Remarks
(e) Carpentry Defects .were reported and, sub- Kitchen and room carpentry work was made from
and sequently, repairs were made to the same quality of material as the doors.
Joinery the cupboards in 74% of the The kitchen cupboards are located from the
kitchens in the district. However floor level, therefnre more penple can get
only 16% of the wardrobes needed access to them than (for examplc) the wardrobes.
any repairs.
A large numbers of the houses All those houses that were re-ronfed had to be
(f) Electrieal | (80%) had faulty or defective re-wired also, Substandard and wrong sockets
Services sockets, switches and other get hurnt easily, hut replacements of other
12 electrical fittings. 54% of fittings like flouraescents bubes are normal
the houses required either occurrences with daily use.
complete or partial re-wiring,
(g) Mechanical | Defects in waste disposal system Inadequate erratic supply of water to buildings
Services and water closot were reported in makes the occupants of such buildings to use

74% of the houses. The former was
either in the form of broken or
blocked pipes. The water closets
needed complcte replacement in some
cases and partial replacement in
others. 66% of the houses had
problems with the wash hand bhasins
and other fittings like bath tubs.
Only 58% of the houses had faulty
tapse.

other mecans to dispose off their wastes,
News papers, and nther hard substances do
not dissclve in these systems, but become
rock hard causing complrte blockage and
ultimate leakages »f the waste disposal
systems. 'lash hand basin and 'ICs get

loose from walls or floors because of a
combination of mis-use and bad workmanshipe.
Even where the work is good, such fittings
would easily come-off if not used properly.




Total Number Percentage
Cnmg:gigts of Reported of Total
( _ Defects Reported
Cases
(a) Roof 132 20.1
(b) wall 80O 121
(c) Floor 71 10.3
(d) Donrs and windows 125 19.1
(e) Carpentry and
Joinary 45 6.9
(f) Electrical Serviges 67 10,2
(g) Mochanical Services 136 20:.7

Table 2c:

GENERAL REMAKRS
The defects ohserved

Gwagwalada District can be arranged

1st Mechanical services
2nd Roof

3rd Doors dnd windows
4th wall

5th Floor

6th Electrical Services
7th Carpentry/Joinary

Mechanical

were mostly of blocked waste disposal pipes
The roof coverinas and ceiling in almost all

were defective,

structures also had to be

Total number of defocts reported

in the 50 housing

in this

20, 7%
20, 1%
19.,1%
12.0%
10.8%
10.2%
6,9%

reconstructed. (see

at Gwagwal ada

units in

order:-—

services problems in 74% of the houses

and water closets.

the 50% houses

A large nroportiong (i.e B0%) of roof

figure 11-14)

Door and Windows defects were mostly to do with

replacement of broken glasses

All the houses needed repainting

plaster work.

48

and parts of

and a few

the ironmongervy.

(36%) had defeoctive




Figure 11: Roof blown off by wind - celling and
electrical works affected

Figure 12: Uneven treatment roof with antitermite
chemical also shows white soft wood
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Figure 13: Aluminium sheets and purlins blown

Off living the rafter in position

Figure 14:

A four bedroom duplex with roof
8tructure blown - off at wuse
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3.2.3 GARKI DISTRICT
Fifty (50) various types of housing units were obscrved
in this district. Repairs works, and or replacements

were made to the following parts of the buildings:-

Components Number of
Parts Repairs Percentage
Undeortaken -

(a) Roof

- Coverings. 30 €0.0

- structure 7 14.0

- finishings 30 £0.0
(b)  Wall

- cracks = . 16 32,0

-~ Plastering 19 38.0

- painting 45 20.0
éc) Floor

- skructure 22 44,0

= finishings 3 16.0

{(d) Doors and windows

- timbor 36 72,0

- metal 13 26.0

- ironmongary 35 7040

- glazzing 26 52.0
(e} Carpoentry and

Joincry

~ kitchens cupboards 28 56.0

- wardrobes 20 40.0
(f) Electrical Scrvices

~ wiring 17 34,0

-~ fittings 32 64,0
(q) Mechanical Sorvices

- water supply 21 42.0

- waste disposal system 12 24.0

- water sloset 22 44,0

other fittinas 20 60.0

Takle 3A: Extent of defects obseorved at Garki



Table 3b:

Observations on the Repairs at Garkil

Components
vMNnM Observations Remarks

Mcre than half the number of Low gauge (i.e. thin) roofing materials were

(a) Roof houses considered in this district used, These coverings can easily be holed
had faults in their roof coverings or broken, Whenever any of these occurs rain
and ceiling. Exactly €0% of the tends to affect the ceiling. Most of the roof
houses needed repairs to both their structure was steel,therefore the only damaged
roof covering and ceilings, only was done to the few soft timber roof struyctures
14% had problems with the actual and in some cases the length of nail used to
roof structural members. secure the purlin to the rafter was not long

enough, eventually pulled out,

Most (i.e. 90%) of the 50% houses

(b) wall nedded repainting. 38% of them had Poor workmanship in plastering and the use of

some defective, plaster work that
required - re-doing. 1In 32% of the
houses the walls had cracks which
were repaired,

low quality paints. Poor mortar mix by
contractors were the main cause of these
defects.

rean

(c) Flcor

Defects were reported in some
floors of 44% ef the houses. Only
16% of the houses had problems with
the floor top finishings.

Wrong proportioning and poor choice of
concreting materials by the contractors were
the main cuuse of cracks in the floors. Low
quality adhensive used in lating the PVC
tiles by the contractors caused some defects,

(d) Doors
and
Windows

72% of the houses had timber flush
doors that were defective. These
were either changed in whole or just
repriared. Locks door handles, or
hinges were either repaired or
replaced in 7C% of the houses. Door
and, or window glasses were replaced
in 52% of the houses. Only 26% of
the houses had problems with

their metal doors.

All the flush doors had no hand core and

were made from soft wood. These dec not resist
the effect of rain (in the case of external
doors) and hardly stand the wear and tear of
normal use required of donrs.,




Components
Parts

Observations

Remarks

(e) Carpentry
&

QOHMMHK

More than half (i.e 56%) of the
kitchens in the houses had defects

in their cupboards. 40% needed repairs
made to their ward robes,

Carpentry w=.a In kitchens and rooms were
made from soft Limpes which does not 2llow
these components to resist norma. ‘re:

and tear for long.

(f) Electrical

Services

About 64% of the houses in the district
had fault or defective sockets,
switches and other electrical fittings
less than half (i.e 34%) of the

member of the houses requires either
part or complcete re-wiring.

——— e — .

Sub-standard and wroung sockets/switches
get burnt easily. Other replacements (for
example bulbs) are expected from normal
usee.

(g) Mechanical

Services

Faults in wash hand basins, bath tubes
and related fittings ware repaieed

in 60% of the houses. Water closets
were changed or rcpaired in 44% of the
houses. 42% of them had partly taps.
Defects in waste disposal system

were reported in 24% of the houses.
These largely manifested in the form
of broken ind block=d waste pipes.

-

Wwash hand basins and WCs get dislodged
from walls or floors as a result of poor
workmanships. Even where the quality

of work is good, mis~use by the occupants
will cause these fixtures to remove from
position.




Components Total Number Percentaqéwﬁ

Parts of Reported of Total

Defects Reported
(a) Roof 67 14,3
(b) wall 80 17.1
gc) Floor 30 6,4
(d) Doors and windows 110 23,5
(e) Carpentry/Joinery 48 10.2
(f) Electrical services 49 10,4
(w) Mechanical services 85 18,1

Total 469 100,08

d;gble 3c: Total number of defects reported at Garki
GENERAL REMARKS

From the observations in table 3¢ tho-deﬁocéh own e

ranked in deercasing order as fonllows:—

1st doors and windows - 23.5%
2nd mechanlcal services - 18.1%
3rd wall - 17.1%
4th roof - 14.3%
5th electrical services - 10.2%
6th Carpentry and joinecry - 10.2%
7th floor - 6.4%

Im most of the houscs (72%) the flush doors were defoctive.
It was obscrved that in 70% of these cases the doors had
to be changed completely with locks and handles. It was
only in a few cases that they needed minor repairs,
Mochanical services defocts related to replacements
of wash hand basins and other fittings in 60% of the
houses., While blocked waste pipes and broken water closets
were reported in more than 40% of the houses.
Exactly 90% of the hnuses needed repainting and more
than 30% of them had cracks in their walls, and defective

plaster worke. (See Figure 15-17).
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Figure 15:

Roof removey vompletely with members,

and cracked and peeled off plaster on
wallsg
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Figure 16: Purlins and Aluminium sheets blown
off from rafter due to inadquate
fixing to rafter

Figure 17: Rafter urlins and_roqofin h
¢ bfown < %ff fromdwalf Sue gosnggts
provision of roof beam
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Defective roof covering'an' 211ing werce observed in

60% of the houses. Only a few {(14%) had problems

wlth theilr roof structure.

3.2.4 WUSE DISTRICT

A total of 50 housoes were

nbscrved In this

district, Repalr works, and or replacements were

made to the following parts of the buildings:-

Compcnents No, of repairs
Parts Undektaken Percentage
{a) Rogof
~ covering 27 54,0
-~ structures 11 22.0
-~ finishings 27 54.0
(o) Wall
-~ c¢rakcs 9 19.0
- plasterings 18 36.0
- painting 4z 84.0
(c} Floor
- structure 17 34,0
~ finighings 12 -t O
{(d) Doors and windows
- timboer 34 68.0
~ meatal 7 14.0
- ironmongery 18 36.0
-~ glazing 14 28.0
{(e) Carpentry/Joincry
- kitchen cuphceard 11 22.0
- wardrobe 9 18,0
(f) Eloctrical serviceos
- wiring 11 22.0
-~ fittings 29 58.0
(g) Mechanical scrvices
-~ water supply 14 28.0
- waste disposal system 10 20.0
- water closet 13 26.0
other fittings 19 38.0

Table 4A: Extent of defects observed at Wuge
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Figure 18: Steel purlin not well -~ secured to the
r0of beam being blown off
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Plgure 19t Aluminium sheets removed from purlin
due to low thickneas,living the hook
bolt with purlin



CHAPTER FOUR

4.8.0 SUMMARY

The need for 2 new Federal Capital arose becuase
Lagos has become inadequate in playing the dual role
of a state and federal capital, The new capital was
designed for an ultimate population of 3,2 million,
and the projrct is expected to provide decent and
healthy living conditions for all the residenés of Abuja.
Movement from Lagos to the new capital, Abuja was
planned in phases, About 3,524 housing units alone
were completed by 1982 ready for the first phase of
the movement expected as well as the movement calender
have now been reviewed, The first movement was in 1986
the second ended by December, 1988 and the final is
expected to last till 1991,

A building is deemed to be formorming well it is
stands the wear and tear of every day usej requiring
very little and infrequent maintenance. The aim in
building design is to specify a certain level of
quality. Constructfional procedures on site assure
that the building attains the desired quality on
complction, This responsibility has been seen to lie
with the contractor. The degree to which the building
comtractor produces the desired quality in the building

/ depends on how faithfully he has adhered to quality
/ control procedures and supervisdéon in the various
stages of contructing the building,
From the investigations carried out in four districts
(Nyanya, Gwagwalada, Garki and Wuse) various defects
have been identified in a number of buildings already
complrted, These ranged from minor maintenance repairs

to partial and (in some cases) complete change of some




Table 5 below shows the total number of defects \\

[

reported in the districts:- \\
5/No. Affected Parts g?tgé gggggr % of Total
c P Number of
ases Reported
Cagses
1. Roof 373 o~ 19.1
2. wall 306 15.7
3. Floor 173 8.9
4, Doors & wWindows 401 20.6
5. Carpentry/Joinery 120 6.2
6. Electrical services 199 10.2
7o Machanical services 379 19.4
Total 1,951 100.0

From observation, tho defegts can be ranked in decfeasing. .

order as fnllows:i-

administered and records obtaincd on the buildings in

First Dootrs and windows 20,
Second ~Mechanical services 19,
Third  Roof 19,
Fourth Wwall 15.
Fifth Electrical scrvices 10.
Sixth Floor 8.
Seventh—-Carpentrh/Joinery E.

CONCLUSICNS

It was observed from the analysis of the questionaire

these districts that:-

6 percent
4 percent
'l 1]
7 n
2 Hr
9 1L}
2 1t

(a) The highest group of reported defects

are those repated to doors/windows

mechanical services and roof {(i.e 20.6

percent, 19,4 percont and 19.1 percent

regpecctively);

(bh) Wall defects are also serious (15.7

percent)a
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Low quality timber is used for the doors and windows.
This is why almost 100 cases of this defoects was reported
in each of the four districts, Mechnical services
defects mostly manifested in the form of bloéked or
broken waste disposal systems. This generally caused

by the use of semi solid materials(e.g. paper) and
infrequent flushing of tollets due to lack of waterd

This was rampant i; Nyanya and Gwagwalada districts

where there is no proper water distribution system.

These districts accommodate the low and medium level
ci®ll servants. Blawn~off%dnd leaking roofs were

also mostly in Nyanyan and éwagwalada districts, where
there are apparently higher winds associated with the
rainfall pattern. In mnst cases, soft structures, and
covered with low gauge roofing sheet (galvanised from
zinc) in the two districts.

The presence of these defects may be attributed @ ~»

to the non—conformance (by the hullding contractors)

to specificatiéns and standards in the cause of executing
these projects. This trend, if left unchecked, wbuld
also spread to those buildings still under construction.

4,2,0 RECOMMENDATICNS
The following would be recommended:-

1 Tropical metal and/or steel casement doors
' and windows should be used, or provided
to replace the existing cones in the low
and medium group houses at Nyanya and
Gwagwalada where they are highly exposed
to weather conditions from the outside;
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3.

4.

Improvement in water supply to Nyanya and Gwagwalada

districts and more enlightenment on the use of proper

materials in the toilets, would go along way to
reducing the frequency of blockages in their
waste disposal;

(a) Provision of reinforced concrete roof
beams round buildings and hook bolts to
secure the rafters to it;

(b) Parapet walls should be provided in
storey buildings to protect their roofs
against strong wind;

(c) hardwood (timber) should be used for the
roof structure;

(a) Longer nails and metal strips should
also be used to properly anchor the

roof members;

(e) thicker metal and asbestns roof coverings
should used.

The department of Public Works of the Federal
Capital Devrlopment Authority should provide
adequate supervision on all their building
construction sites, This would ensure that
contractors strictly adhere to specifications

and standards of quality in their workse.
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