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ABSTRACT

Water tanks are containers that can be used for storing water. These tanks are used to
provide storage of water for use in many applications like; drinking water, agriculture use as
irrigation, fire suppression, agricultural farming, chemical manufacturing, as well as many other
uses. Water tank parameters include the general design of the tank, and choice of construction
materials, linings. The various materials that can be used for making a water tank include:
plastics (polyethylene, polypropylene), fiberglass, concrete, stone, steel (welded  or  bolted,
carbon, or stainless). Amongst the potential available materials for the construction of water tanks
is the use of light weight aggregates consisting of Natural materials (like volcanic pumice, scoria
and macadamia nut shells), manufacture from industrial by-products (such as fly ash), thermal
treatment of natural raw materials (like clay, slate or shale and processing of industrial by-products
(such as pelletised expanded slab, i.e. Pellite). In this research study, the use of agricultural wastes
was evaluated for potential use as light weight aggregates. Macadamia was obtained from
Mushandika village in Kyenjojo district. The macadamia shells were mainly composed of Silicon
(iv) Oxide (63.0%), Aluminium Oxide (19.9%) and Iron (iii) Oxide (6.2%). The macadamia shells
mix combinations were evaluated at eight (8) levels for potential use as light weight concrete with
a slump of between 50-100mm from which the cubes were cast. The minimum macadamia shells-
mix combination to achieve 1505kg/m®was macadamia mix 30% and this had a compressive strength
of 22.4MPa at 28 days. The Normal Concrete (NC) was designed for C25 and this was observed to
yield 32.8MPa at 28 days with a unit weight of 2798kg/m3 With respect to the increase of
temperature, the compressive strength and unit weight for all the macadamia shells mix
combinations and normal weight concrete were observed to decrease with an increase in
temperature. The macadamia shell 30% mix combination was observed to have a compressive
strength of 22.4MPa, 22.2 MPa, 20.1MPa and 19.6MPa at 25°C, 45°C, 90°C and 150°C
respectively. The suitable macadamia shells mix combination was obtained at 30% mix which was

used in the design and simulation of a RC water tank using TEKLA TEDDs Software.
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