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The purpose of this paper is o report on the effects of building features on Buildabiliry
A survey was conducted on construction practitioners using guestionnaire, aimed at understanding
the relative imporiance of a number of building features on Ruildability of urban settlement in
Nigeria The data collected was analysis using the Relative Imporiance Index method. Findings from
the research reveal thai the most imporiant Buildability considerations for building features is
“Design simplicity”. The survey findings offer a practical reference for design professionals by
ranking their designs, to comprehend the degree 1o which various building features impact on the

ease of consiruction.
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INTRODUCTION

The poor ‘Buildability’ in the Nigeria
construction industry has inspired this
study on the importance of building
features on building designs, since the
reference to how the building will be
produced, thus, causing a building to be
construcied inefficiently, uneconomically
and below an agreed or specified quality
standards from its constituent materials,
components and sub-assemblies
Buildability was first defined as, “the
extent 1o which the design of a building
facilitates ease of construction, subject to
building” (Construction Industry Review
Committee, 1983). The definition pointed
out that design outcomes have significant
impacts on ease of construction (Wong,
Lam, Chan and De Saram, 2004, 2006) put
building features succinctly as the design
attributes that are manifes ted in an attempt
to alleviate perceived Fﬂﬂnml or raise
The theoretical basis lies in two maxims.
(a) “Practice Makes rﬁ in that
standardisation resulting s
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(b) “Simple is Beautiful” in that the
learning curve of workers would be

shortened when construction details are
simplified. These attributes are highlighted
and further explained as follow:
Details, Flexibility, Installation, Reliance
on shop drawings or contractors’ design.

Standardisation can be manifested as the
repetition of grids, sizes of components
and connection details (Building and
Construction  Authority, 2005). A
sufficient number of repetitive building
components enhance ease of construction
(Griffith and Sidwell, 1995, Low and
2001, Nima, Abdul-

Kadir and Jaafar, 1999, Egan, 1998). Site
find it easier to acquaint
themselves with the repeated working
logistics (Gniffith, 1984). Standard size
components, e g columns, beams, doors
of time and efforts because of less
variation in formwork based on common
dimensions. Abortive works due to setting
out emors are kept to a mimmum
from floor 1o floor, modular layouts, and
standardised  storey  heights  would
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polluting works wvulnerable 10 adverse
weather condinons arc elimnated The
advantages further I
when standardisation
are used together, thereby facilitating
better management (Gibb, 2001)

To enhance Buildability, however,
considerable attention should be given o
design co-ordination at the very beginning
if prefabrication is adopted. For example,
the  detailing  of reinforcement
incorporating  lifting  lugs should be
thoroughly worked out 1o avoid costly
design changes at later stages as the
induced stresses during lifting can be
vastly different from the permanent
position of the components. Problems of
transporting the pre-casting products 1o the
site and managing the site storage capacity
should be carefully planned. lrregular
shapes, complex geometrical profiles,
complicated installation details and multi-
disciplinary  designs could burden
co-ordination and site assembly. As such,
building designs with .
m“ﬂﬂlﬂhﬂﬂl enable works to be
executed in a straightforward manner and
facilitate ease of construction (Griffith and
Sidwell, 1995). This aspect must be
hlllm-_ld with the aesthetic requirements
designers. Wiiet, the drive for simplicity
simplicity is a form of beauty” can be A
m of thought worth exploring -
‘-"“‘Bﬂﬂ‘t If m is P’
mq':l'll'td for any justifiabl sarily
F“’MY 1o ensure that minimum
ldm of consiat uul-
equired, otherwise expensive s 18
proneé 1o occur on site. Install IF'm are
€ possible 10

earning Curve effect of site
asonable tolerances should
be specified (Griffith, 1984, Ferguson,
1989). In particular, where possible cla..-u.h
in space 18 envisaged, blow up dct.mll
should be provided 10 resolve the conflicts

begins. In the case of

before construction ‘the
innovative details or combinations of

materials, which are being used for the
first time, it 18 beneficial to have mock-up
nmdclsnfplﬂnlypﬂcmaadlt}stud}fuw

and iron out possible

installation process
problems before full scale production. To
simulation software

this end, computer
packages can be of great help in speeding
up i and  enabling
visualisation of difficult assembly tasks
(Li, Ma, Shen, and Kong, 2003).
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The high adaptability of building elements
help save resources and increase the
flexibility for change according to actual
site conditions being encountered.
Interchangeable components, €8 optional
lefi/right orientation of cabinets, sanitary
ware of universal assemblies that can be
ﬁltadmpositiumothﬂ’thntlwduiwﬂl
ones shown on drawings, should be
should nultdmned e |
in design
but left for the contractor to Lﬂmﬁ
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I..I.i.-ﬂ'lﬂ“ for mmfﬂ;;m :5 ?Eﬁlgﬂ ariace The survey instrument was designed to
L nrnsullﬂm_ﬁ .l.“ of expertise or determine the effect of building features
ging of responsiDIlity. on buildability, A questionnaires was

_ : developed and administered to One
from building fenlurm‘, other design hundred (100) practitioners representing
. s are also considered, These clients, consultants and  contractors

qpanents include site-specific factors, working on public and private sector
wuus construction systems adopted for projects. 83 valid questionnaires were
ieent parts of a building, Le. structural returned, representing 83 per cent response
-mes, slabs, envelopes, roofs and internal rate (Table 1). The Relative Importance
als Likewise, the impacts on Index (R1I) !nmhud was adopted 10 derive
haldability of various finishing systems, the relative importance of buildability ?ur
1 pihulding services systems which often building  features. The fnrlflula“mﬂ:
{ ims 3 substantial proportion of total calullalmgl_]mll‘ll 15 shown mmautm
miect cost and complicates construction WTE;»: ﬂ‘:: ; e::d pm-'f“i:rrirf:hﬂ: Like:'t v
_ :'ﬁﬂiniiim should be factored in (Lam, ::specﬁvely.  Poinis Likert scale was

used, the pomnts are from 1 to 5

| T purpose of this paper, therefore, i 10 : ;
T o0 the effects of building SIes and the “maximum rating” 1S the highest
on Euilu!.m:ﬁnli'gr'E=1Ir LLPIM ,.rlgﬂ}: int that can bcnd Eg[::r:n ‘:}z the
seltlement ment. . . res B,
Kitving this aim therefore the following questionnaire pe;

were set:




LTS AND DISCUSSION

E:i::rsu:gn the respondents, 34 per cent Wert
consultants.  Clients’  represcmtative,
builders and contractors accounted for the
other 25, 17 and 24 per cenl, respectively
(Figure 1). The fact that consultants are
adequately represented in the survey gives
an assurance that the perceptions of
designers are captured with a g-:?ud level of
accuracy. As for working experience, more
than a half were experienced with over len
years of experience whereas 43 per cenl of
respondents were of ten years of less
experience. More than half of lhl:
respondents (61 per cent) had worked n
the private sector, whilst 39 per cent
worked in the public sector. 89 per cent of
the respondents had their major expenence
in building works The remaining
respondents  specialised in  civil
engineering works or a mixture of civil
engineering and building works. The
majority of respondents were specialised
in builder's works thus suiting the research
purpose.

Building features affecting Buildability
The building features  affecting
Buildability identified in the course of the
research are listed as follows = Simplicity,
Standardisation, reliance on shop drawings
or contractors' design, Details, Flexibility,
Installation, Prefabrication.

“Simplicity" was rated as the building
feature with most important contribution to
Buildability. In practice, easily-assembled
components, which save contractors'
resources for dealing with complicated
detailing, were perceived to be of greatest
importance for improving construction
smoothness. Meanwhile, the second
ranking went to designs which are
complete and self-explanatory to make
buildings easier to build without referring
1o clarifying supplements.

For this questionnaire survey, a higher

15 more important toward Buildabi ility
those with relatively lower m":;
working out the Rlls, the i

impacts on Buildability of indpyigur

TR T S he third-rankeg
a sation” 18 U

‘ Stuﬁ:l‘“ﬂ:l mildi'l'il-l feature lowary
lmP;:iahiliw It comprises two attributes
lllul aniet” Litive honzontal unds;

;“d use of standardised  constiuction

%ﬂ'ﬁﬂi“! standardisation, ccqmmim of
y:ilc can be achieved, resulting m reduced

ion cosls per unit area and
shortened construction time

The fourth important feature in respect of
buildability 15 “reasunab'm_tql:mncca .t":'“ﬂ
specified”. In this regard, it1s conducive to
efficient  construction if  tolerance
specifications  are standardised and
coordinated (Gniffith, 1984). Furthermore,

from sensible differentiation between
factory tolerances and those of site
construction, designers should allow for
the problem of fit at the interfaces between
different products (Adams, 1989)

The fifth important feature is “reliance on
shop drawings or contractors’ design” As
contractors are well acquainted with
construction technologies and on-site
logistics in order to facilitate ease of
construction, they are in the best position
to offer advice on complicated specialist
designs and detailing, provided that
performance  criteria  are  clearly
communicated.




Buildability indices of the achieved
building features to the total of all indices
comprising the complete hst of building
features. The weighting of the building
feature is multiplied to the fraction to form

the building feature score of
the overall buildability score. The Relative
Important Index (or buildability indiges)
and rankings for different building features
affecting buidability are given in Table 2

» chent rep.

= consultants(arc.,engrs)
builders

# contractors

Figure 1: Percentage distribution of respondent that participated in the survey

Source: Field Survey, 2010

Table 2: Relative index and Ranking of building features as it affects Hui.ldabil‘ﬂ

Building Features Aflecting Buildability

RII RIl
ildability Rank
index )

Standardisation :

Use uf:tmﬂnﬂiudmhmﬂwﬂh same cross sectional

dimensions for a typical floor

0.85 8
Uuufmﬂudimdhumﬁumg_hﬂ_!ﬂlﬂwﬂuﬂl 0.83 10
Use of standardized door size 0.82 11
Use ufmdi!ﬂwimhwﬁm 0.85 8
Use of modular | 0.83 10
Use of standardized ﬂqhﬁﬂl 0.86 7
Use of repetiti ive horizontal grid 0.91 3
Use of standardized construction details 0.91 3
Prefabrication
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Installation
Designing for locally avaisbie
materials/fittings/products/ sub-assemblies

ele

Allowing alternative construction detail

Simnndwaighufnmﬁhndwnﬂ&
for workers to handle using commonly available plant

Designing for locally available plant and equipment

19

Designing for locally available know-how and lsbour
skill on submission
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NV dability in the Nigerian
'_I'::.n pousing seciOr has recently inspired
UAE jevelopment of a Buildability
If:#ﬂm report in the National Building
ot As @ “”"I',- hmkl:mg features
W'T influencing Buildability were
entified and prioritised through a
M: survey. Results show tha
4 mos important  Buildability
M,;im for building features is
«gmplicity”. These findings would serve
It practical reference for design
|,“ﬂ,.inn.mll, who can score their designs
fof guildability accordingly and thus
wilding features impact on the ease of
jon. Relative rankings of
guildability indices determined from the
sudy would provide a useful guide to
dients and consultants 10 improve on the
puildability of designs to reap the benefits
of higher productivity, quality, and safer
urban settlement.
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