Accepted Manuscript

Engineering properties of lightweight aggregate concrete containing limestone
powder and high volume fly ash

Payam Shafigh, Mohammad A. Nomeli, U. Johnson Alengaram, Hilmi Bin Mahmud,
Mohd Zamin Jumaat

Pll: S0959-6526(16)30759-4
DOI: 10.1016/j.jclepro.2016.06.082
Reference: JCLP 7453

To appearin:  Journal of Cleaner Production

Received Date: 31 August 2015
Revised Date: 31 May 2016
Accepted Date: 15 June 2016

Please cite this article as: Shafigh P, Nomeli MA, Alengaram UJ, Mahmud HB, Jumaat MZ, Engineering
properties of lightweight aggregate concrete containing limestone powder and high volume fly ash,
Journal of Cleaner Production (2016), doi: 10.1016/j.jclepro.2016.06.082.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jclepro.2016.06.082

Engineering properties of lightweight aggr egate concr ete containing limestone powder

and high volumefly ash

Payam Shafigt, Mohammad A. Nomefj U. Johnson AlengargirHilmi Bin Mahmud,
Mohd Zamin Jumaét

#Department of Building Surveying, Faculty of Built\@#rmonment, University of Malaya, 50603 Kuala Lumphfalaysia
®Department of Mechanical Engineering, Universitiiryland, College Park MD 20742, USA

“Department of Civil Engineering, Faculty of Engiriagr University of Malaya, 50603 Kuala Lumpur, My
*Corresponding author: Email: pshafigh@um.edu.myafigh@gmail.com, Tel: +60172437383, Fax: +603734d85

Abstract:

Concrete industry is one of the major sources asaming high volume of natural resources.
On the other hand, cement industry is a signifigamiht source of carbon dioxide emissions
due to the decomposition of raw material and byriirel during the manufacturing process.
As the demand for concrete is growing, one of ttieceve way to minimize the negative
environmental impact of the industry is the usevakte and by-product materials as cement
and aggregate replacement in concrete.

In the current study, possibility of making struetulightweight aggregate concrete using
large amounts of waste material was investigatdée Waste materials comprised oil palm
shell, which was used as coarse aggregate, anghavbiume (50% and 70%) of type F fly
ash, as cement replacement by mass. The mechagmaopérties, such as compressive
strength in different curing conditions, splittingnsile and flexural strengths, as well as
density, ultrasonic pulse velocity, water absompt@nd drying shrinkage up to one year were
investigated. All oil palm shell concretes contamihigh volume fly ash are found to have
adequate strength for formwork removal. Oil palralsboncretes containing high volume fly
ash had 46% to 60% lower cement content compargare@ious studies with a similar
compressive strength. Although, using high volurhe d&sh in oil palm shell concrete
significantly reduced short-term mechanical prapsrthowever, the use of limestone powder
significantly improved the compressive strengtheatly and later ages. Test results also
showed that there is no significant difference leemthe drying shrinkage of oil palm shell

concrete containing 50% fly ash and the contropalm shell concrete.
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