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A study has been conducted to obtain better knowledge about failures in building
structures. Structural failure is also related to the forensic engineering which is the
knowledge of engineering that applied for structural failure investigation. The studies
have been carried out on the selected buildings in Bandaraya Kuala Terengganu to
determine the building inspection practices in order to detect the defect and failure.
Data are collected through questionnaires, interviews and also from flow charts on
assessment procedure which are produced by the Public Work Department (PWD),
Department of Irrigation and Drainage (DID), developers, contractors, and consultants.
The result has shown that the usage of low material quality is the major problem
causing defect and deterioration to the building structures. Finally, the building
structures assessment flow chart is proposed as the guideline to ease the building
inspection activities.

Keywords: Assessment; flow chart for assessment procedure; defect and deterioration;
building structures.

1.0 INTRODUCTION

Building defect shall be determined by the products, components and elements come in
all forms and levels of severity. Types of building deterioration will give an impact to
the level of investigation and the required therapy process. Building failure can be
categorized into a variety of group depending on their nature and source. These failures
also can be classified physical (structural) failure (which result in loss of certain
characteristics) or performance failures (which main a reduction in function below an
established acceptable limit).

The performance of reinforced concrete can be severely reduced by poor
design and construction techniques. These may cause reinforcement corrosions or
degradation of the concrete itself, which in turn may lead to reinforcement corrosion.
The creation and development of the systematic flow chart for assessment procedure
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will assist the consultant, engineer, architects and surveyors, in selecting the better
method in order to minimize the defect and deterioration of building structures (Barry
A. Richardson, 2001).

2.0 APPROACHES TO ASSESSMENT

A logical and systematic approach is essential in all stage of the appraisal. A typical
sequence for an assessment is shown in the flow chart. Generally, it be necessary to
carry out a loading ‘run-down’, beginning with gravity loading, including dead and
imposed loads and snow, and then accumulating these onto slabs and beams, down
columns and walls, and finally to foundations and the ground. Imposed load reductions
permitted by current loading codes may be applied. Wind loading must also be
assessed.

Here, and particularly in the subsequent analysis of the structure to determine
the forces model acting, the assessment will often be iterative, beginning with a simple
model to obtain a ‘feel’ for its adequacy before refining it, if necessary, to reach a
firmer conclusion. These is much to be said for at least the first calculations being done
by hand rather than by computer, and concentrating thought on the actual structure
rather than the mathematical model used in the design.

An analysis of the structure will be made for strength. In the current limit state
approach, as described above, the loads and material strengths will be applied with
partial factors being used. This is a precedent from assessment carried out on high
alumina cement element for using a reduced dead load factor of 1.2 where the actual
thickness and weight of dead load elements has been determined. This acknowledges
the reduced uncertainly on loading as a result of such a check. Stability and the effects
of lateral loading must also be considered can the structure resist the applied loading
without falling over and what are forces due to wind and other lateral loading (Susan
Macdonald, 2003).

3.0 DEFECT AND DETERIORATION OF BUILDING STRUCTURES

A defect may be considered to be a failing or shortcoming in the function performance,
statutory or user requirements of a building, and might manifest itself within the
structure, fabric, services or other facilities of the affected building. When an
inspection or survey is being undertaken, the set of requirement for particular building
type or use will help to set performance benchmark against which the building can be
measured. Where a performance benchmark is not achieved, this indicates a defect or
deficiency, the severity of which is gauged by reference to the benchmark.

The rigorousness of building defect and the related of damage, deterioration or
decay currently present or expected to affect the building and its occupant are similarly
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related to the perceptions and expectations of the owner and occupier, and to various
other stakeholders with interests in the well-being of property.

The defect, or the action required to reduce or remove its effect on the building,
will typically be ranked according to a pre-determined set of priorities for repair,
maintenance or other work to improve either performance or capability. The various
elements and associated service installation that make up a building, together with the
contents that allow it to be used and enjoyed, are susceptible to various forms of defect
and fault. Past and present research has helped to identify the principal causes, yet
many of the problems relating to poor-quality design, construction, repair and
maintenance continue to reduce the utility and value of the existing building.

4.0 METHODOLOGY

Figure 1 shows the methodology chart. Methodology is a part to display how the study
was done from the beginning to the end until the study finished. It contained a few
stages such as an introduction, literature review, data collection, conclusion and
recommendations.

1) Data collection has been conducted in Bandaraya Kuala Terengganu,
Terengganu.

2) Interviews were done with the site representative such as engineer, architect,
and consultant to obtain information related to building assessment procedures.

3) 80 questionnaires been distributed to the construction companies in Bandaraya
Kuala Terengganu have and only 65 questionnaires have been received with a
valid answer.

50 SATISFACTION INDEX

Five point scales was used to indicate the degree of agreement with the statement in the
questionnaire. The data from the questionnaire are then analyzed using average index.
The indexes show the levels of contentment with the building defect condition, and
refer to an entire range of satisfaction agree from “very agree” to “very not agree”
rather than just state of being “agree”. (Muhd Zaimi Abd. Majid dan McCaffer, 1997)
proposed average index scale based on agreement attributes and frequent index. The
index attributes are as in the Table 1.



Table 1 : Rating Scale For Average Index

Rating
Scale Average Index Attributes Of Indexes
(5-Pts
Scale) Range Average Index
(Muhd Zaimi Abd. Majid & Mccaffer, 1997)
1 0.00 <Ai< 1.50 Very Not Agree Least Frequent/Not Ever
2 1.50 <Ai< 2.50 Less Agree Less Frequent / Ever
3 2.50 <Ai< 3.50 Fair Fair / Sometimes
4 3.50 <Ai< 4.50 Agree Frequent
5 4.50 <Ai< 5.00 Very Agree Very Frequent

6.0 RESULT AND DISCUSSION

Objective 1: Identify Defect and Deterioration of Building Structures

Wall, column, beam, slab and roof structure is a type of the upper structure
defect due to the frequent failure of structures such as cracks, sediment and others.
From the analysis, the walls and roof are classified as upper structural members that
sometimes occur with defect and deterioration mean 3.170, and 2.754. Column, beams
and slab classified as upper structural members the ever defect and deterioration which
have respectively mean 2.231, 2.246, and 2.631. Results have been analyzed are shown

in Figure 1.
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Figure 1: Type of Super-Structures Defect and Deterioration
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Obijective 2 : Determine Causes of Defect and Deterioration of Building Structures

The main cause of defect and deterioration in building structures is caused by
the low materials quality. The analysis shows that low materials quality achieve the
highest average mean of 4.123 and followed by human negligence, weakness
contractor, soil movement, deterioration of concrete structures, environmental factors,
and natural disasters that each has an average mean of 3.954, 3.939, 3.923, 3.492, 3.462
and 3.60. All sources are classified as agree by the respondents that these sources
contributed to the defect and deterioration on the structure of the building. Therefore,
monitoring and supervision should be done more often and regularly. Some of the
respondents fair agree with the defect and deterioration caused by rusting
reinforcement and design. This cause is with an average of mean 3.354 and 3.246.

Causes of Defect and Deterioration
Quality Material Low 14.123
Human Negligence ] ] 3.954
Weakness Contractor ] ]3.939
2 Soil Movement 1 ]13.923
é Natural Disaster : ]13.6
E Deterioration of Concrete Structures ]13.492
[—E: Environment Factor 1 ]13.462
Reinforcement Rusting ] 3.354
Design Failure 1 ] 3.246
T T T T
0 1 2 3 4
Mean

Figure 2: Causes of Defect and Deterioration to Building Structures

CONCLUSIONS

Systematic flow chart need to be developed in order to make the assessment work
becoming more easily and also as a guideline to avoid any mistakes during the
investigation. A flow chart of methodology of structural failure investigation is
proposed. Hopefully, these proposed flow charts can be applied in building structure
investigation activity, either government or private project. Based on the proposed flow
chart, the investigators will know the general procedures of the investigation activities
involved the building structure investigation.
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Appendix 1: Comprehensive Flow Chart for Assessment Procedure
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Figure 3: Flow Chart Assessment Procedure to Defect and Deterioration of Building Structure

(Syed Burhanuddin Hilmi & Wan Fakhari Hizami, 2010)





