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Il. LITERATURE REVIEW
The construction industry plays an important ratethe

Abstract—Housing is a basic human right. The provision afine growth of the nation’s economy. This sector is ¢émgine of

house shall be free from any defects, even fod#fects that people
do normally considered as ‘cosmetic defects’. Théper studies
about the building defects of newly completed hook&2 unit of
double-storey terraced located in Bangi, Selanddre building
survey implemented using protocol 1 (visual insipegt As for new
house, the survey work is very stringent in deteimg the defects
condition and priority. Survey and reporting progegis carried out
based on CSP1 Matrix that involved scoring systgmtographs and
plan tagging. The analysis is done using StatisReakage for Social
Sciences (SPSS). The finding reveals that there2add® defects
recorded in 72 terraced houses. The cumulativeesgbtained was
27644 while the overall rating is 13.05. These itesndicate that the
construction quality of the newly terraced house®\wv and not up to
an acceptable standard as the new house should be.

the country’'s economic development through the iplidt
effects to other industries such as manufacturfirtance,
education and others [1]. The construction indusitgo
improving the quality of Malaysians life with vatis forms of
physical development. House has been described lmsia
human right in international conventions. Therefdreusing
quality is important because it also associateth wasidents’
life quality [2]. The better the housing, the bett@man basic
right provided. According to [2], housing qualityeasurement
can be done in an objective and subjective.

By using a standard, the building inspector cavvige
objective data on the status of the building fog firoperty
manager [3]. Quality indicators based on the camdliof the

Keywords—terraced houses, building defects, constructioruilding is a model that was developed to measime t

CSP1 Matrix, Malaysia.

I. INTRODUCTION

HERE are many development projects in Malaysia
improve the standard of living. This includes hogsi
development projects, buildings and infrastructufésr any
country, housing development is very important teemthe
basic needs of the citizen. New houses with matihfects
are not a new scenario in Malaysia. This does retimthat
the new built houses should always be defect-firethe
theory of manufacturing, a defective product is ngoito
happen, be it as good as the quality control pseapplied.

Such cases also apply in the construction industry.
The acceptable construction product shall be detexd as
a standard of quality for new housing constructiBased on
the standard, developer works should be acceptedtlza
process of improving the construction quality skiole
continuing. Accordingly, this research was conddcés to
assess the quality of newly constructed house, hveneir not

it achieves the acceptable standard of housingtgual
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performance and quality of the building. Previoesearch,
BEPAS (a life cycle assessment model environmental
performance assessment model) is related to thdityqua
thdicator. BEPAS is model-based life cycle assessifleCA)

for the first building in China [4].

In the meantime, many past studies related tocteia
the building done in the post-construction, whiohlides the
operation and maintenance of buildings. Howevet, many
similar studies done in the design stage and duthmg
construction phase [5]. This study focusing on tiewly
completed construction product as in support toctirecern of
[5]. This is because defects in the building at the
operational/maintenance of the building is influeldy the
defects that occur in the construction process [5].

In Hong Kong, [6] has reviewed the effectivenessthef
Performance Assessment Scoring System (PASS) wirch
implemented by the authority in assessing thetstmli Hong
Kong contractors in managing the project accordimghe
standards. The system is seen as an effective atvaiuand
incentive system to encourage continuous quality
improvement. However, analysis of PASS scores hasvis
that the quality of construction has not increasHukerefore,

[6] has recommended several steps to achieve ecmmiin
quality improvement in the construction of publimusing.

Assessment of housings condition are very important
especially to meet the needs of the buyer. Accaorthr{7], the
quality is to meet the requirements. Juran (198@jgsst the
basis of successful quality management systenfaduae that
repealed. While quality is defined as the MS ISO28B4986 is
the properties and characteristics of the whola pfoduct or
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service depends on the ability to meet the needbeoktate,
expressed or implied. In addition, a study condiitig [9] to
identify why the owner renovated their house fotmak they
are not satisfied with the quality of their housel sservices
provided in their house units. This situation supgd
statement that quality is whatever is needed oiretbdy the
customer.

Besides, the evaluation of housing condition isoals

important to ensure the health and safety of theupants.
Structural failure may result in loss of life andoperty
damage [10]. According to [11] the maintenance
significantly influence the building safety and hkaof
residents. Therefore, assessment of housing conslitis
essential to obtain information related to -carryimgt
maintenance work effectively. In addition, the dtyalof

housing construction also reflects the image oftineeloper.

Building defects is “the non-fulfillment of intendeusage
requirements” [5]. Zuriani (2003) has describe sdbmmon
defects occurs in her research such as crack, unejgieeling
off, painting defect, rust and rot. Besides, [13F tclassified
generally 14 types of building defects such as,léakd, rust,
rot, moisture, sedimentation, crack and others .[1i8]
addition, [13] stated that there are some defectairoas the
result of design errors, construction errors, arnisuse of the
buildings.

Based on analysis of concrete defects factors itayda,
[14] stated that there are seven types of defextally happen
on concrete structure such as crack, failed jojntieaking,
corrosion of steel reinforcement, sedimentatiomgyocombed
and disintegration of concrete. According to [1#@re are five
main factors of concrete strcuture defects whichdésign
error, building material, geotechnique, constructsrors and
unpredicted errors.

These literature review suggests the need to perfiie
buiding condition survey, particularly to the nevdgmpleted
construction product, as one of the method in fragkhe
construction defects. This also help the developeidentify
and prioritize the most defected components in stpm the
continuos quality improvement process.

.

This research
completed 72 unit terraced houses. Building coodigurvey
works has carried out using protocol 1 (visual @wjon)
techniques. The sample of the houses in this relsemsr
terraced houses located in housing area in Baetangor.

The condition of building component is evaluatethgsa
Standard Building Inspection Code published by Rwyal
Institutional of Surveyors Malaysia (RISM) and Cdimh
Survey Protocol (CSP) 1 Matrix. These code andoguaitis a
guideline to the Building Surveyor to assess anfeateof
building based on priority and condition. This nratnas its
own scoring system (see [15]) to facilitate the rexeer to
assess the condition of building carefully and retyi All
defects identified are assessed and recorded @rwiih the
evidences (photos and plan tag). The score obtdmoed the
scoring system determine the level of defects/carapbsuch
as good, fair and dilapidated. Besides, the possibuse of
the defects also identified.

MATERIALS AND METHODS

This information recorded in Defect Sheet, and themas
compiled in the Schedule of Building Condition. dimgs
from the condition survey are analyzed using CSRtri
reporting system. By this method the number of cisfe
building defects score and rating for the buildidgsermined.
Result of the research has been simplified in t&doia.

IV. RESULT AND DISCUSSION

Building condition survey has been carried out @unit

terraced houses. Overall, there are 8 blocks ohtheses and
ithere are 5 types of house design. Table | showseasult for
overall houses. Based on Table |, there are 211€cdehas
been recorded which is 359 minor defects, 234d@afects and
1526 major defects. Cumulative score for the oVelefects is
27644 while the overall rating is 13.05, which rsthe poor
condition and need serious attention.

TABLE |
OVERALL CSPIMATRIX RESULT
The number of defects Overall Overall
Minor Fair Dilapidated Total score/mark Rating
1-4 5-12 13-20
359 234 1526 2119 27644 13.05

A. The Number of Defects

Based on Table Il and Figure 1, there are 6 rarajes
defects number determined. This is to simplify theta for
overall 72 houses. From Table Il, the highest numibie
defects is between 1-25 where majority 44 houses lizat
range of defects number. Then followed by 26-50 a5,
each ranges have 15 and 9 houses. For the numiderfesfts
between 76-100 and 126-150, there is the same nuofbe
houses which is 2 and there are no house has hetide125
defects. Individually, the lowest number of defaetsorded in
house Lot PT27410 with 3 defects while the highesnhber
of defects recorded in house Lot PT27439 with 188ds.
This figures show that there a significantly diffiece between
the highest number of defect and the lowest nurabdefects.
Furthermore, this result also shows that the mgj@i.11%
of the houses have less than 25 defects. Butfithise does
not mean that the houses are in good conditiotlegends on
the level of the defects that will be discussedért section.

involves the evaluation on the newly

TABLE Il
THE NUMBER OF HOUSES BASED ON DEFECTS NUMBER
The Number of defects

1-25 26- 51-75 76- 121- 126-
50 100 125 150
No. of houses 44 15 9 2 0 2
Percentage (%) 61.11 20.83 12.5 2.78 0 2.78

B.CSP1 Matrix Mark/Score

Table 11l and Figure 2 show the number of housesbtan
CSP1 Matrix score. Based on TABLE Ill, majority BBuses
get between 1-250 marks followed by 25 houses ¢t
between 251-500 marks. Besides, the numbers ofekaihat
gets score between 501-750 and 751-1000 each 34and
houses.
Individually, the lowest score recorded at Lot P27 with
12 marks while the highest score recorded at Lo2743B89

While 5 houses get more that 1000 marks.
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with 2315 marks. This shows that there are sigaific
differences between the condition of the best &wedpporest
houses.

TABLE llI
CSPIMATRIX SCORE

CSP1 Matrix Marks

Matters

1-250 251- 501- 751- >1000
500 750 1000
No. of houses 35 25 3 4 5
Percentage (%) 48.61 34.72 4.17 5.56 6.94

C.CSP1 Matrix Rating

Table IV shows the number of houses based on CSB

Matrix rating. Based on Table 1V, there are majo&i2 houses
getting the rating between 13-20. While there a&ehauses
getting the rating between 1-4 and 5-12. The loweSP1
Matrix rating means the best rating is recordeddnse Lot
PT27426 with 3.38. Meanwhile, there are 5 housdsthye
poor or highest rating with 20.00 (see Figure 3nnk Table
IV, clearly that 72.22% of the houses are in diliapéd
condition. The result shows that the overall cdodi of the
evaluated houses are dilapidated.

TABLE IV
CSPIMATRIX RATING

Matters CSP1 Matrix Rating
1-4 5-12 13-20
Good Fair Dilapidated
No. of houses 10 10 52
Percentage (%) 13.89 13.89 72.22

D.The number of defects based on building components and
sub-components

Besides the number of building defects, score aithg;,
this research also focus on the building componérttss is
aim to discover the potential defected componeBiésed on
the survey, there are 22 components that recordedave
defects. From these 22 components,
components are walls, doors, floors, windows anitings.
The highest defects found on walls with 891 deféaltewed
by doors (389), floors (358), windows (135) andlings
(106).

When focused on sub-component, the highest defacted
components are closely related to the five compisnen
Totally, there are 40 sub-components that haveifiesh This
paper only reported the five components that haghest
number of defects. The highest number of defeammdoon
plasters with 631 defects followed by tiles (538por leafs
(276), frames (101) and side finishing (81). RéfeTable V.

TABLE V
THE NUMBER OF DEFECTS ON SELECTED COMPONENTS AND S{BODMPONENTS

Components No. of  Sub- No. of
defects components defects
Walls 891 Plasters 631
Door 389 Tiles 539
Floors 358 Door leafs 276
Windows 135 Frames 101
Ceilings 106 Side finishing 81

5 most defect

V.CONCLUSION

Along with the rapid development in the construatio
industry, particularly in residential constructi@ssessment of
the quality of housing construction is very impoitéo ensure
that user requirements are met. In addition, tlsesmsnent of
housing condition can also ensure the health afetysaf
consumers can be guaranteed. For the developer,
evaluation of housing conditions can help developer
maintain their works in order to give the good imdgr the
developer. The findings revealed that there arekmesses in
term of construction works quality. The overall ASHatrix
rating for the houses is 13.05. This value showat the
uses are in dilapidated condition and requiresose
aftention. Besides, to met user requirement fornie built
houses, urgent maintenance work must be done t@adeghe
condition of the houses. In term of study on theides
components and sub-components, it was found ththtisnite
largest components that contribute for the defédesanwhile,
plaster is the largest sub-components that contilfor the
defects. This two components and sub-componentlasely
related to human factor or workmanship. This sdenar
indicates that the qualities of work in this constion project
are not up to the standard as to be delivered ¢ohibuse
buyers.
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