RESOURCE OPTIMIZATION WITH THE USE OF
PRECAST SLAB SYSTEMS

Kekalelle Gamachchige Janaka

(158963M)

Dissertation submitted in partial fulfilment of the requirements for the Degree
Master of Science

Department of Civil Engineering

University of Moratuwa

Sri Lanka

August 2019



DECLARATION OF THE CANDIDATE AND SUPERVISOR

I declare that this is my own work and this dissertation does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other University or institute of higher learning and to the best of my knowledge and
belief it does not contain any material previously published or written by other person
except where the acknowledgement is made in the text.Also, I hereby grant to
University of Moratuwa the non-exclusive right to reproduce and distribute my
dissertation, in whole or in part in print, electronic or other medium. I retain the right

to use this content in whole or part in future works (such as articles or books).

K.G.Janaka Date: 02" August 2019

The above candidate has carried out research for the Masters dissertation under my

supervision

Professor (Mrs.) C. Jayasinghe Date: 02" August 2019

il



ACKNOWLEDGEMENTS

Foremost, I would like to express my sincere gratitude to my supervisor Professor
(Mrs.) Chintha Jayasinghe, Senior Professor, Department of Civil Engineer, the
University of Moratuwa for the continuous support and guidance given for the course
of research study, for their patience, Motivation, enthusiasm and immense knowledge.

Their guidance helped me in all the time of research and writing of this dissertation.

I would also like to extend my thanks to the course coordinators Prof. Asoka Perera
and Dr. L.L.Ekanayake and all other lectures and staff members of the Department of
Civil Engineering University of Moratuwa for the support given me during a reading

of my MSc.

I take this opportunity to extend my thanks to Eng. Rohana de Silva, Design Advocacy
(Pvt) Ltd. for the introduction of Special Precast slab system based to this study and I
would like to thank my office and project staff of Central Engineering Consultancy

Bureau (CECB) for the flexibility and encouragement to me.

It is a great pleasure to remember my loving family wife and Childs, Parents for
supporting me spiritually throughout my life and tolerating my engagement on this

work

K.G.Janaka

il



ABSTRACT

Resource optimization is one of the key themes of sustainable development. With the
fast growing construction industry over the past few decades, the consumption of
natural resources has been on the rise. Rapid urbanization in Sri Lanka demands more
and more multistoried buildings, resulting in a large quantity of resource utilization.
The slab system which consumes lots of material and time is a key element of multi-
storied structures. The slab system also creates the highest amount of construction
waste to the environment. Therefore, the research covered in this paper has been
focused on a novel slab system developed with optimized resource utilization.

The proposed slab system comprised of a pre-cast plank system designed as a hollow
slab consisting of 60 mm thick precast concrete panel, lightweight filler material using
compressed straw boards and an in-situ screed concrete layer on top. The precast paels
of 5 m span and 1.2 m wide consist of two trusses and BRC mesh.

The proposed slab system optimizes material consumption in the form of false work,
formwork. The reusable steel mold used as formwork eliminates the use of timber
and plywood. Erecting and assembling the proposed pre-cast system will consume
much less time compared to that of in-situ construction. Steel shutters will create a
better surface finish so that the systems need less labour and material for the
application of finishing coats. Pre-stressing of the slab can further optimize the system
by reducing reinforcement requirement.

The propose slab system can promote cost effective construction with optimized use
of materials and labour resulting in faster construction and higher quality of the end
product compared to the conventional slab system. Reuse of waste products such as
paddy straw as a filler material and also reusing steel molds will further enhance the
life cycle cost in the form of environmental benefits.

Keywords: Precast concrete; Slab construction, Resource optimization,
Sustainability
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