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ABSTRACT

Nowadays, metallic and non-metallic components are used in sewerage facilities in
Malaysia. The sewerage environment is very corrosive and provides real challenges to
engineers in specifying materials that are durable when exposed to such environment.
Many new materials have been introduced to be used in sewerage facilities. Further to
this case, many non-metallic materials are used to replace metallic materials in sewerage
facilities. It has been observed that these non-metallic materials have lower service life
in Malaysian environment compared to their design life. The performances of these
materials have been proven to be satisfactory in many countries but failed prematurely
when applied in Malaysia.

Therefore, the purpose of this study is to study on non-metallic material performance in
Malaysian sewerage environment to provide a better understanding on performance and
failure mechanisms of non-metallic materials. The research is to identify types of
failures for various non-metallic components in sewerage facilities, to identify chemical
composition of selected non-metallic material need in the sewerage facilities, to evaluate
the strength characteristic of selected non-metallic component at failure and lastly to
establish the deterioration rate of selected material used in Malaysian sewerage facilities.

This study is based on field and laboratory study. Field study includes visits to sewerage
facilities identify the types of failures for various non-metallic components. Laboratory
study will focus on tensile tests and Fourier Transform Infrared Spectroscopy (FTIR)
tests on selected new and deteriorated component, namely chains and scraper. These will
then be compared with the original specification of the components provided by IWK.
Further to these tests, the deterioration rate of these components will be established.

Result has shown that modes of failure of non-metallic components can divided into two
which is physical and chemical failure. Test using FTIR were meant to identify chemical
composition of selected non-metallic components not achieved because of the results of
FTIR cannot analyzed. On the other hand, tensile tests conducted successfully
established the strength of chain and scraper components. The two new chain samples
provided by IWK had tensile strength in the range 5.27-5.57 MPa. While tensile strength
for deteriorated chain is 4.58 MPa for Type 1 chain. Test on scrapers established the
tensile strength to be range 332.61-408.56 MPa. This study established that the
deterioration rate for the chain material is 1.764 MPa/ year and the deterioration rate for
the scraper material is 90.976 MPa/year. )
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