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Abstract -
of buil ding collapse

inthe prevention
g col I apse and exani ne

the role of architects

was to €Xamni ne

The aim of this paper : :
t he causes of buildin

. . were to identify .
in Nigeria. The specitic obiectives he study enployed @ survey research design.
coul d helpin preventingthem The study o sinl e
how t he architect content analysis in addition tO nmp
(100) architects were intervieved and . The
One hundred @S used to anal yse t he dat a, obt ai ned.
Y,

mean, percentage and frequenc

tools like
wer e i nvol ved in preparation

statisti cal of standard building dr awi ngs,

of approved

out that the architects
- o / alterations

by relevant authorities: ensured zero nodifications
engaged inqualit
«il Was done; assessed €Ver

of qualified construct ion

s: ensured that

i approval
ensuring approv y cont rol of bui | di ng Mterial

y formork to be used for

bui I di ng P! ans Wi t hout re-approval;

. of foundation
qual i ty assessment ber sonnel :

: i and supervi sion

construction: Wer e involved in i P 4 qui dance. Foi | ovi ng
i for regul ation @n :

ensured col |l aborationW th relevant professional bodi es ’

these findings, SOMETel evant recomendat i ons wer e made. .

1.0 I ntroduction

1.1Backgr ound to the St udy

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

has given Way and most members caved-in OF buckled' . Sinilarly,

failure When the structure
of one or nore

O agunju et a. (2013) perceives building col | apse as @ total OF partial  failure
components of a building | eading to the inability of & buil ding to perform its principal function of

safety and confort. Inlinewith these, building collapse can affect the totaiity Of the

stability,

bui | di ng can partialy affect SOME parts of the building andin this regard, safety and stability

nust be of utnost concem Anal yses of building col |l apse cuts across all the geo-political zones
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. ith the
in Ngeria M South-east pade up of
made up Edo Ananbr a, Enugu, Evonyi, | MD and Abia states; South-

south Delta.
Bayel sa,
Cross-River and Axwa- | bom states; Sout h-west rmade up of

tagos, QQun, 9o Qsun,  ondo and g,
1t

States: .
Nort h- tral up of Kwara, Kogi , Plateau,
Nasar r ava, Benue, Ni 981 gates and rth-central nade p g
F. CT- Abuj a:
i . ¢ Taraba, Adanawa, Bor no,
vobe. Bauchi and coppe sates and North-east  Mmade up o ,
North-west  ppge up of Sokoto, Zanfara, kebbi, Kaduna, Kano

and Jigawa states (Ayeni 5012
. Furthermore, Ege (2010) arguesthat every structural system is

to ;
expect ed be designed iy safetyin

mndso asto ayof dloss damages t O

of |ives, properties  and

the i
environnent. g gi ng failure i i
alure. according to Avi ni nuol a & d al usi (2004)

» s @N ynaccept abi
expected andgpser ved

difference between
performance of ;4. conponents. They identitied [ WO

types Of failure j ildi i .
i "M building, which are cosnetic and structural tynes. CosnmeticC failure occurs when

sonet hi ng has been added to or subtracted from the yy | ging.

thus arrecting  the structures' out | ooks.

N the ot her )
hand, structural faiture arrects both theoutl 0ok and «ryctural tability Of thepyi|d
N ui | di ng.

Roddi s i .
(1993)consi dered raiiwe as occurring in bui I di ng conponents  when they can no

er be (qi ) _
I ong relied  UPON £O fulfill their principal functions. He di sti ngui shedpet ween gefect and

failure

inbuildings. Defect is deflectionin a bui I di ng causi ng certai namount of cracking OF gistortion whil e

excessi ve i . ’
defl ectionthat resuits in serious dal’TngtD partitions, ceilings and f| oor finjshes is referred

toas buil ding taiiure. A di stressedpui | di NG exhibits gefects. ThESE overall defects in the siructural

- - )
stability  Of puildi ngs, ir not checked, result in progressive collapse. Failure, according to

V\ardhana&Hadi priono (2003), is the incapacity of a constructed facility OF iis conmponent sto

perform as specified in the desi gn and construction requirenents. Buil ding collapse is therefore
the rawre  Of ai or g pciantial part of a building, Where rui or patia replacement MY be
needed. Citing the collapse of the Worl d Trade Centre tower as the npst i nf andusSpar adi gm
Bazant & Ver dur e (2006) descri bed progressive collapse as a failure mpde Of great concern for
vt building subjected tO fire, inerna  exploSions, externml b ast, inmpact, earthquake and
foundation ppvenents, and also typical Of puil di ng denolitions. According o, WArdhana &
Hadi priono (2003), collapse and gistress are subsets Of failure in @ building. In terns of
functionality, col lapse occurs WheN the entire or a substantial part Of a structure cones down
thereby losing the abilitytoperform s function. Building collapse May be classifiedas torta and

partial  col | apses. Total collapse inplies that several primary structural nmenbers of a buildi ng

have fal | en dOWN conpl et el whi | epartial coll apse suggests a condition wher e onl y SONEeof the
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primry structural nmenbers of the buil di NG conponents  have fallen OOWN. Distress is the
serviceability of astructure  Or its conponents that MAY or MAY not result in acollapse, and refers toO.
particular ~ condition of the structure which has undergone SONE def ormati ons W thout |osing
whol €siructural integration. I nci dences of gistressed or col | apsed bui | di ngs are gl obal phenoneno
and are not linited to Nigeria. At the jnternational tevel, a NUMDEr of building collapses Wers
reported. dobally. building coll apse MAY cither be due o natural di sasters resulting  frors
carthquakes, hurricanes, | oods, landslides,  volcaniCeruption,rising sea |evels, St Or Msurges; or man.
made factors, al so KNOWN as human errors as aresult  Of poor design and construction before, durine
and Or after construction (Natural Environment Research Council, 2005; Amadi et al. 2012). These

i Most cases are acconpani ed by unforgettabl enenories by affected victins.

Ayuba et a. (2012) noted that the structures, material s and conponents of any building are

very inportant and nust not only meet standard but al so aesthetics; short Of these could result in

bui I ding col | apse. Conversely, NWOKOY€ (2012) stated that buil di ngs are designed to support both

live | oads i.e. wei ghts of people, objects, presure. of windand rain; as well as dead | oads and shoutd

not def or m excessively. TN€ inavitity t0 cacuate these |oads appropriatel yand accurately My iead
to its failure and eventual collapse.Oyewande (1992) siressed that cases of buil di ng col l apse are

attributed  to the fol | owi ng causes; design rauts (50% rauits ON constructionsite (40% and product

failure (10% whi | e Aki npel u, (2002) categorizedthe follow ng as maj or causes of structural failures:

environnental changes, natwra  and MAN- MBOE hazards; i nproper presentation and interpretation  in

the design. A ot of role is usual |y pl ayed by the architect during the design and construction of

bui I di ngs and that is V\:hy the communi cation or | anguage of the architect is Very essential. However,

this paper dwells ON buildingcollapsedueto humanerrors caused DYy poor architectural practices in
desi gn, construction and post-constructionstagesresuting in the loss of NUMAN 1ives and properties

inSONBcases, in Nigeria.
1.2 St at enentof Probl em

Likeinother countries.  Nigeriais experiencing cases of buil di ng col | apse ranging from one
storey buildings to multi-storeybuildingsin thedifferent geopolitical zones that make UP Nigeria:; of
whi chquite a nunber of tactors are responsi bl e. However, recent events in Nigeria in places like

Abuj a, Lagos, port Harcourt, Enugu, Abakal i ki, Aba andother places inthe count ry
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n’any peopl ei nj ur ed.

these i
seen Cases as a growi ng cause of death, 10ss Of property  and left
of such

have

There 15 N€€d: tnerefore 1O deternine the role of L ... in the Prevention

unpr ecedent ed occurrence.

1.3Al mand j ectives of the St udy

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

the causes of building collapse and

building col |l apse. The specific objectives Were to identify

exam ne NOW the architect  coul d hel p i npreventing t hem

2.0 Literature REVi ew

2.1Causesof Building coll apse

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

structures that will MBet the expected building standards and aesthetic val ue is paranmount. But if

there is @ non-occurrence, non-performance, breaking down and sick syndr ON®in the building,

failure can be said to have occurred which can lead to building collapse. Quite a nunber of
in Nigeria. Yussuf (2006)

factors are responsible for this inoessant collapse of buildings

classified the causes as physical factors, ecol ogical status Of the site, conposition Of technical

conponents, sociai fsctors, economi C factors, engineering factors, hunman factors, govenrrent

Hal | (1984) ascribed fauty design, fauty execution of work, and

failures; While Merritt &ArTbrose (1989)

policies, and politicai factor.
use of faulty materials as ma] Or causes of structural
were Of the opinion that overturning Of structures dueto heavyw nd | oads, sliding Of structures

due to high wind, roof uplift or siiding, and building SWay due to lateral | oads Wer € Maj or factors

of failures inbuil dings.

O/evvande (1992) identified additional factors responsible for building collapses in

Ni geri a; these are design faults, fauts ON construction site and product failure, W th design fault

contributing NOSt significantly to such collapses. Ot her studies by Akinpelu (2002), and

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

i nduced hazards, i Mproperpresentation and interpretationin design, deterioration Of reinforced

concrete occurring as @result Of corrosion of reintorcenent caused by carbonation and chioride

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

beyond the direct participationof the architect. THE architect conceives the space and hands over
The engi neer may

in place the design solutions to carry the structure.

to the engincer to put
solution within an acceptahle budget. The

reconmond changes to the design to bring the final

architect must have basic knowl edgeof structurai  design to appreciate the engineering solution

and may haveto MBKE certain  anmendnent Sto theinitia design.

However while these communication nMoVvesS between architect  and engineer, the client
personnel WhO will beable to interpret the

may appoint a contractor who may not have qualitied

design solutions. This is wher ethe first danger signals could occur. There are cases wher eclients

on NEW sites without reference to the architect.

repeat projects using designs for different sites

conditions could put the NEW building at risk. Agai Nclients tend to ater Pprojects

Different soil
lead to building

mid-stream ON the advice Of ill-informed friends and associates. This can
t hese

col l apse. |n addition, Ahmad (2004) found additional causes different T rOMeartier studies:

are fungus stain and harnful growh, erosion Of mortar joints, defective plastered rendering,

g and ! eaning of walls, defective rainwater goods, decayed floor boards, insect or termte

crackin
attack, danmpness and penetration through walls, and unstable f oundat i ons.

Accor di ngto Qzer dem (1999)and G obal Corruption Report (2005), corruption has been

i dentified as ONe factor that has caused high cost Of building materials and reduction in standard

wor ks in devel oping econony. They stated that corruption MY be at ditferent

of construction
n stage, and when the

pl anning and design stage, constructio

stages, namely, at contract award,

it MAY take different T Or MBlike bribery, deception and coilusion the end

building is conpleted.
cost Of repair and

of which are Ilowering of construction standard, increasing

products
col l apse. The

nai nt enance. defects in building that NMAY not be discovered unil eventually
following aremngjor causes Of building failure and col l apse in N geria:

2.1.1Qual i t y of concr et eused

material that can be cast in place with or without

Concrete is a Very versatile
reinforcenent to achieveany required strength. it is used for construction Of foundation footings,
i« conposes of cenent,

MBSS concrete slabs, D€AMS, floor sias, col umms, limels and decking.
sand and stones, When iron rods .are introduced into it it becones reinforced concrete.
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(Oyewande, 1992) erved
obs that he strengt hof

cement. sand. stonesand reinforced concrete depends ONthe prnportion of

iron
rods. These i

constifnents  me gl ways used int he deaign of high- rise

structures. The t uct ural R .
str anal ysi s ISdone by a )
- starctural  engi neer whn calculates t he weight of

the building. nunber ang e of ion g

rods that i1 he put intothe heams and cnlums to
strengt hen themf Ot carrying

the i .
wei ght.  ppst tines in the hui | di ng i ndustry. this structural

result into ria and gpppr met hi s y

sizes of i ONrods. Some contractors even

anal ysis is not properly carried out which may

contractor wj t hout ys;j Ng the needed nunber and

. t
uset N&orrect i X'design forthe

concrete. WWA€N ¢t hese errorsaccunul ate over tj e, may | cd

hui 1'ding ¢4 1ure and subsequent ol | apse of

bui I di ng.

2.1.2 Poor i .
conpactionand consol idation of foundation soil

In the H i . . .
building jndustry, a pyj gi NG could collapseirt it | acks adequat e compaction of the
il inside i :
soil insidethe fgoundation before placing nardcore and placing the over site concrete slab. 11 the
soil is not well con’pact ed before the over site._concrete slab is cast

' settlements MAY occur
causing cracks ON the yg) |

andover site concrete slab|eadingto o ,oura

failure (Philip. 2002) .

2.1.3 LOunaI ity sandcretebl ocks on structural wall

Sand crete bl ocks are conposite units made Up of nixture of sang, cement and water in
specifiedproportion. The quality of sand Grete block used in the construction of walls play a
Yery significani zole inthe o strength of the vall. The quality of any sand crete bl ockis

largely get er ni ned by i: properties Whi chjncl ude strength, durability, tper mal

conductivity, fire
resistance, density, off|orescence

and di mensi onal  charges. However, these properties greatly

depend ONthetypeand proportioning Of the constituent pprerials, M X ratio, NMDAe of conpact ion

and duration Of curi ng. These constituent materials are first i xed and hen conpact edin mpul ds

toformpre-cast units. ON setti ng and hardening, the bl ocks attainsufficientstrength and can pe
used asyalling units (Oyewande, 1992).

The quality of bl ock used inNgerian building

industriesis @factor in puijl di Ng failure.

For instance, the 225MmMMmhol | OWbl ocks used for the ¢onstruction of external walls Of @apyi| gi ng

areto support the wei ght of the decking and other fioors above:: in conjunction with col um

Since the strength of the pl| ocks dependson the ratio of cenent to sand used f or nmoul di ngthem

he right proportion mMuUSt be used to ensure that they are strong and durable. DU€ to its hi g
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Techo equal | y i ncreased the
Jonal of Prrtonntal ay in Ngeria have €d y
bl Ockindustries nurther
the ebidto 4ot the nost

of blocks per bag of

hl ocks

inthe build i ndustry. . .
demands ui | di ng irh (1 moulding ves

the auality results

i eventual | )
whi ch yi the proceSSOf' conveyi ng them

br eak
even o
requi rements SPecified hy
e standard

standard (NI S 87:2000)

quantity therchy conpronising

necessary
mor e sand than ol ock
,A\oI » these P! OCKS

do not
C Ngeri
Most bl ock industries M igeria NgoriaIrstria
The pr oduced. The

(SCN) ' bl ocks be

Crete

cencnt: they usc

(Ayininula, & aalusi. 2004)=

meet th

to the site -
i i of Ni geria
the Standard Organization  sand N

of quality
4 have the

t
g crushing strengths,

require
are sound and true

degree

bl ocks
T only bl ocks

. stipulate .
requirements and the desired appearance; ) good for use !
be consi dered

i i tol erances
di nensi onal
and anv ot her flans shall

certain

t hat a
shoul chat

requires
n the

required
cracks

free fromholes,
I'n shape.,

bui | di ng industry.
of for mwork

. and bracin
COnNcrete CUring 9 process. Concrete

z.1.4 | nproper |
t Of theconcrete construction

{ he NOSt abused 2SPEC (£ not
t enper at ure and hum di ty; ! )
(AKi | 2002) HGOpl ned
. i npel u, :
ted to Provide Necessary ey " i mpr oper
are expecte f f or mor k
renoval O )
f ks are not properly premiure to discontinuity in the
or mwor ks |
when . concrete Placement can |ead i and
desi gn and I nproper Poor corstruction

h coul d break resulting

may not devel op

is probably

Curing
; t aproper
time tocurea
requiresan adequat e
t hat

t he characteristics
ali gned,

t hat

mixing |nhadequate i nt o buil ding failure.
of concrete Whic col | apse Of buildings ™"
surfaces and curing process have caused p

of concrete Placenent

negl i gence
Ni geri a.

2. 1_5V\éak soi |
| 0gi nature. 'n
h contributed to building faiture as aresult of the geol ogic
soi | as also - .
e to carry the weight of the building

are not strong €nough
‘o Sunday(2006), MDst buildings &€ erecte
is not consi dered f r omthe unset, could

| NSONE areas,

of il
- d Wi thout

nost cases SONME layers

Accor di ng
I ead

) L aver.
particul ar| ythe top nost 1ayer

by the engi neers. ' this factor

i out soiltest
e g Of valls and decki ng.

; Of thebuilding caused by crackin

to differential settlemen

dueto weak nature Of thesoir, bui | di ng M ght J ust sin
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