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Abstract

The aim of this paper was to examine
the role of

architects
inthe prevention of building collapse

in Nigeria. The specific obiectives were to identify the causes ofbuilding collapse and examine

how the architect could help in preventingthem.
The study employed a survey research design.

One hundred (100) architects
were interviewed and content analysis, in addition to simple

statistical tools like mean, percentage and frequency, was used to analyse the data, obtained. The

study found out that the architects were involved in preparation of standard building drawings,

ensuring approval by relevant authorities; ensured zero modifications/ alterations of approved

building plans without re-approval;
engaged in quality controlofbuilding

materials; ensured
that

quality assessment of foundation soil was done; assessed every formwork to be used for

construction; were involved in hiring and supervision of qualified construction personnel;

ensured collaboration with relevant professional bodies for regulation and guidance. Foilowing

these findings, some relevantrecommendations
were made..

1.0 Introduction

1.1Background to the Study

Ayodeji (2011) and Adedeji (2013) define building collapse as 'a state of complete

failure when the structure has given way and most members caved-in or buckled'. Similarly,

Olagunju et al. (2013) perceives building collapse as a total or partial failure of one or more

components of a building leading to the inability of a building to perform its principal function of

stability, safety and comfort. In line with these, building collapse can affect the totality of the

building � can partialy affect some parts of the building and in this regard, safety and stability

must be of utmost concem.Analyses of building collapse cuts across all the geo-political zones
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in Nigeria; with the
South-east made up of

Anambra, Enugu, Ebonyi, Imo and Abia states; South-
south

made up of Edo. Delta.
Bayelsa,

Cross-River and Akwa-Ibom States; South-west made up ofLagos, Ogun, Oyo, Osun, Ondo and Ekiti States:
North-central made up of Kwara, Kogi, Plateau,

Nasarrawa, Benue, Niger
States and

F.CT-Abuja:
North-east made up of Taraba, Adamawa, Borno,

Yobe. Bauchi and Gombe
States; and North-west made up of Sokoto, Zamfara, Kebbi, Kaduna, Kano

and Jigawa States (Ayeni,2012).
Furthermore, Ede (2010) argues that every structural system is

expected
to be designed with safetyin mind so as to avoidloss of lives, properties and damages tothe environment. bBuilding failure, according to Avininuola & Olalusi (2004), is an unacceptabidifference between

expected andobserved
performance of

building components. They identified two
types of failure in building,which are cosmetic and structural tynes. Cosmetic failure occurs whensomething has been added to or subtracted from the building, thus affecting the structures' outlooks.On the other hand, structural failure affects both the outlook and structural stability of the building.

Roddis (1993)considered failure as occurring in building components when they can nolonger be relied upon to fulfill their principal functions.He distinguishedbetween defect and failure
in buildings.Defect is deflection in a building causing certainamountof cracking or distortion whileexcessivedeflectionthat results in serious damageto partitions, ceilings and floorfinishes is referred
toas building failure. A distressedbuilding exhibits defects. These overall defects in the structural

stability of buildings, if not checked, result in progressive collapse. Failure, according to
Wardhana& Hadipriono (2003), is the incapacity of a constructed facility or its componentsto
perform as specified in the design and construction requirements. Building collapse is therefore
the failure of all or substantial part of a building, where full or partial replacement may be
needed. Citing the collapse of the World Trade Centre tower as the most infamousparadigm,
Bažant & Verdure(2006)described progressive collapse as a failure mode of great concern for

tall building subjected to fire, internal explosions, externmal blast, impact, earthquake and
foundation movements, and also typical of building demolitions. According to Wardhana &
Hadipriono (2003),collapse and distress are subsets of failure in a building. In terms of

functionality, collapse occurs when the entire or a substantial part of a structure comes down

thereby losing the ability to perform its function. Building collapse may be classifiedas total and

partial collapses. Total collapse implies that several primary structural members of a building

have fallendown completelywhilepartial collapse suggests a condition where only someofthe
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primary structural members of the building components have fallen down. Distress is the

serviceability of a structure or its components that may or may not result in a collapse, and refers to.

particular condition of the structure which has undergone some deformations without losing

whole structural integration. Incidences of distressed or collapsed buildings are global phenomeno

and are not limited to Nigeria. At the international level, a number of building collapses Wers

reported. Globally. building collapse may either be due to natural disasters resulting frors

carthquakes, hurricanes, floods,landslides, volcanic eruption,rising sea levels, storm surges; or man.

made factors, also known as human errors as a result of poor design and construction before, durine

and or after construction (Natural Environment Research Council, 2005; Amadi et al. 2012). These

inmost cases are accompanied byunforgettablememories by affected victims.

Ayuba et al. (2012) noted that the structures, materials and components of any building are

very important and must not only meet standard but also aesthetics; short of these could result in

building collapse. Conversely, Nwokoye (2012) stated that buildings are designed to support both

live loads i.e. weights of people, objects, presure. of windand rain; as well as dead loads and shoutd

not deform excessively.The inability to calculate these loads appropriatelyand accuratelymay lead

to its failure and eventual collapse.Oyewande (1992) stressed that cases of building collapse are

attributed to the following causes; design faults (50%)faults on construction site (40%)and product

failure (10%)while Akinpelu, (2002) categorizedthe following as major causes of structural failures:

environmental changes, natural and man-made hazards; improper presentation and interpretation in

the design. A lot of role is usually played by the architect during the design and construction of

buildings and that is why the communication or language of the architect is very essential. However,

this paper dwells on building collapsedue to human errors caused by poor architectural practices in

design, construction and post-constructionstages resuting in the loss of human lives and properties

insomecases, in Nigeria.

1.2 Statementof Problem

Like in other countries, Nigeria is experiencing cases of building collapse ranging from one

storey buildings to multi-storeybuildings in the different geopolitical zones that make up Nigeria:; of

which quite a numberof factors are responsible.However, recent events in Nigeria in places like

Abuja,Lagos,Port Harcourt, Enugu,Abakaliki, Aba and other places in the country
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haveseen
these cases as a growing cause of death, loss of property and left many people injured.

There
is need, therefore to determine the role of architects in the prevention of such

unprecedented occurrence.

1.3Aim and Objectives of the Study

The aim of this study was to examine the role of the architect in the prevention o

building collapse. The specific objectives were to identify the causes of building collapse and

examine how the architect could help in preventing them.

2.0 Literature Review

2.1Causesof Building Collapse

According to Arayela & Adam (2001) the selection of materials, components and

structures that will meet the expected building standards and aesthetic value is paramount. But if

there is a non-occurrence, non-performance, breaking down and sick syndrome in the building,

failure can be said to have occurred which can lead to building collapse. Quite a number of

factors are responsible for this inoessant collapse of buildings in Nigeria. Yussuf (2006)

classified the causes as physical factors, ecological status ofthe site, composition of technical

components, sociai fsctors, economic factors, engineering factors,human factors, govenment

policies, and politicai factor. Hall(1984) ascribed faulty design, faulty execution of work, and

use of faulty materials as majorcauses of structural failures; while Merritt & Ambrose (1989)

were ofthe opinion that overturning of structures due to heavywind loads, sliding of structures

due to high wind, roof uplift or sliding, and building sway due to lateral loads weremajor factors

of failures inbuildings.

Oyewande (1992) identified additional factors responsible for building collapses in

Nigeria;these are design faults, faults on construction site and product failure, with design fault

contributing most significantly to such collapses. Other studies by Akinpelu (2002), and

Richards (2002) found that structural failures, environmental changes, natural and human

induced hazards, improperpresentation and interpretationin design, deterioration of reinforced

concrete occurring as a result ofcorrosion of reintorcement caused by carbonation and chloride

ngress, cracking caused by overloading, subsidence or basic design faults, and construction
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defects are causes of huilding collapses. The collapse of huildings occurs from several factors

beyond the direct participation of the architect. The architect conceives the space and hands over

to the engincer to put in place the design solutions to carry the structure. The engineer may

recommond changes to the design to bring the final solution within an acceptahle budget. The

architect must have basic knowledgeof structural design to appreciate the engineering solution

and may have to make certain amendmentsto the initial design.

However while these communication moves between architect and engineer, the client

may appoint a contractor who may not have qualified personnel who will be able to interpret the

design solutions. This is wherethe first danger signals could occur. There are cases where clients

repeat projects using designs for different sites on new sites without reference to the architect.

Different soil conditions could put the new building at risk. Again clients tend to alter projects

mid-stream on the advice of ill-informed friends and associates. This can lead to building

collapse. In addition, Ahmad (2004) found additional causes different from earlier studies: these

are fungus stain and harmful growth, erosion of mortar joints, defective plastered rendering,

cracking and leaning of walls, defective rainwater goods, decayed floor boards, insect or termite

attack, dampness and penetration through walls, and unstable foundations.

Accordingto Ozerdem (1999)and Global Corruption Report (2005), corruption has been

identified as one factor that has caused high cost ofbuilding materials and reduction in standard

of construction works in developing economy.They stated that corruption may be at different

stages, namely, at contract award, planning and design stage, construction stage, and when the

building is completed. It may take different formslike bribery, deception and coilusion the end

products of which are lowering of construction standard, increasing cost of repair and

maintenance,defects in building that may not be discovered until eventually collapse. The

following aremajor causes ofbuilding failure and collapse in Nigeria:

2.1.1Qualityofconcreteused

Concrete is a very versatile material that can be cast in place with or without

reinforcement to achieveany required strength. It is used for construction offoundation footings,

mass concrete slabs, beams, floor slabs, columns, lintels and decking. It composes of cement,

sand and stones, when iron rods .are introduced into it, it becomes reinforced concrete.
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(Oyewande, 1992)
observed thatthe strengthof

reinforced concrete depends onthe prnportion ofcement. sand. stonesand ironrods. These
constifnents Are. always used inthe deaign of high- risestructures. The

structural analysis isdoneby a
stnrctural engineer whn calculates the weight ofthe building. number and sizes of ion rods that

will he put into the heams and cnlumns tostrengthen them fot carrying the weight. Most times in the huilding industry.this structuralanalysis is not properly carried out which may result into trial and errnr methis ycontractorwithout using the needed numberand sizes of ion rods. Some contractors even tusethecorrect miX design forthe concrete.When these errorsaccumulate over time, may lcdhuilding failure and subsequent collapse ofbuilding.

2.1.2 Poor compactionand consolidation of foundation soil

In the building industry, a building could collapse if it lacks adequate compaction of thesoil inside the foundation before placing hardcore and placing the over site concrete slab. If thesoil is not well compacted before the over site concrete slab is cast, settlements may occurcausing cracks on the wall andover site concrete slab leading to structural failure (Philip.2002).
2.1.3 Low quality sandcrete blocks on structural wall

Sand Crete blocks are composite units made up ofmixture ofsand,cementand water in
specified proportion. The quality of sand Crete block used in the construction of walls play avery significani zole in the total strength of the wall. The quality of any sand Crete block is
largely determined by it properties which include strength,durability,thermal conductivity, fire
resistance, density, efflorescence and dimensional charges. However, these properties greatly
depend on thetypeand proportioning ofthe constituent materials, mix ratio, mode ofcompaction
and duration of curing. These constituent materials are first mixed andthen compactedin moulds
to form pre-cast units.On setting and hardening, the blocks attain sufficientstrength and can be
used as walling units (Oyewande, 1992).

The quality of block used in Nigerian building industries is a factor in building failure.

For instance, the 225mm hollowblocks used for the construction of external walls ofabuilding

are to support the weightof the decking and other floors above it in conjunction with column
Since the strength ofthe blocks dependson the ratio of cement to sand used formoulding them
he right proportion must be used to ensure that they are strong and durable. Due to its hig
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demands in the building industry.
the block

industries
in Nigeria

have equally increased the

quantity therchy compromising
the quality

inthe bid to get the
most numher of blocks per bag of

cemcnt: they usC more sand than necessary
which eventually

results
in mmoulding weak hlocks

.Alot of these
blocks

even break
in the process

of. conveying them

(Ayininula, & Olalusi. 2004).

to the site. Most block industries in Nigeria
do not meet the standard

requirements specifiedhy

the Standard Organization of Nigeria
(SON).

The Nigeria
Industrial

Standard (NIS 87:2000)

requires that a certain degree of quality
for sand Crete

blocks
be produced. The basic

requirements
stipulate

that sand Crete blocks should have the required crushing
strengths,

the

required
dimensionaltolerances

and the desired appearance;
only blocks

that are sound and true

In shape.,
free from holes,cracks

and anv other flaws shall be considered
good for use in the

building industry.

Z.1.4 Improper
concrete curing

and bracing of formwork

Curing is probably
the most abused aspect ofthe concrete

construction
process.Concrete

requires an adequate time to cure at a proper temperature and humidity; ifnot it may not develop

the characteristics
that are expected to provide necessary durability

(Akinpelu, 2002).Heopined

that when formworks are not properly aligned, premature
removal of formwork, improper

mixing inadequate
design and improper

concrete placement
can lead to discontinuity

in the

surfaces of concrete which could break resulting
into building failure.

Poor corstruction
and

negligence of concrete placement and curing process have caused collapse of buildings in

Nigeria.

2.1.5 Weak soil

Weak soil has also contributed to building failure as a result ofthe geologic nature. In

most cases some layers of soil are not strong enough to carry the weight of the building

particularlythe top most layer. According to Sunday(2006), most
buildings are erected without

carrying out soiltest by the engineers. If this factor is not considered from the unset, could lead

to differential settlement ofthe building caused by cracking ofwalls and decking. Insome areas,

dueto weak nature ofthe soil, building mightjust sink.
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