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1.0 INTRODUCT ION
nstruction material composed of

and water with or without
chemical admixture (Bamigboye et al, 2016). As
the concrete hardens, water content in the cement
begins to be reduced it fluidity and concrete
hardens with time (age). The concrete has to be
sufficiently workable to be able to complete the
chemical reaction of the paste. This is continuous
until the required strength is attained, where the
thickness of the concrete is small and the concrete
dry out quickly, there may be Jittle gain in strength with
age (Krishna, 2015). Aggregate in concrete is made
up of two types; the fine and coarse aggregate. Fine
aggregate is generally natural sand and is graded
fTOH} patticle of Smm in size down to the finest
particles but excluding dust. Coarse aggregate is
‘Slatural gravel or crushed stone usually larger than
(glll:ij “:t»lally less than 16mm in .ordinary. structure
S al, 2009). Cement. is a binder, a
an bind oatthsets and }}ardens independently and
inportant use er materials together. The .most

of cement are as an ingredient In the

Concrete is a co
cement, aggregate,

production of mortar in masonry and of concrete, a
combination of cement and aggregate to form. a
strong building material.

Water is an essential component of concrete.
Combination of water with a cementitious material
will lead to a cement paste by the process of
hydration, the cement glues the aggregates together,
fills voids within it and allows it to flow more freely.
Less water in the cement paste will yield a stronger,
more durable concrete, whereby more water will give

a freer-flowing concrete with a higher slump

(Olugbenga, 2014).
Periwinkle shells are sma
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lives three years and
but largest recorded winkle
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The average winkle grows to a

shell height of 20mm,
grew to 52mm, they are ¢
and coastal

regions of Nigeria wher
(Adewuyi. 2008).
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n basin, which stretches

is an extension of Inllumedi ;
b est Africa.

through Niger Republic to Mali in W s
Bida basin is in Northern Nigeria, and 1S delimited
to the North East and South West by Basement
Complex, Alhaji (2016). According to Mc?urry
(1989) Northern Nigeria is underlain by gneisses,

migmatites and metasediments of Precambrian age

which have been intruded by series of granitic
to lower Paleozoic age-

rocks of late Precambrian
These rocks have been variably metamorphosed
least two tectono-

and granitised through at
metarmophic cycle hence, they have been largely
converted to magnitites and grante-gneiss.

2.0 Significant of the study

The inflationary trend in the Nigeria economy
escalated the cost of building materials to the extent
that many of the conventional building materials
are no longer affordable for construction of low
cost housing. Cost of construction in the south-
south zome is the highest. Thus, alternative
lightweight options are adopted, the growing
concern of resource depletion and global pollution
has challenged many researchers and engineers to
seek and develop new materials relying on
renewable resources. In addition, the periwinkle
shell, which are regarded as waste ordinarily posed
environmental nuisance in terms of its unpleasant
odour and unsightly appearance in a dumping sites
located at strategic places, are Tnow being
considered as coarse aggregates in full or partial
replacement for expensive, unaffordable or unavailable
crushed stones or local washed gravels. It is on this
note that this research work is carried out to
achieve the better understanding the effect of
partial replacement Bida natural stone with periwinkle
shell in lightweight concrete, to arrive at the
optimum replacement level of the waste.

3.0 MATERIALS AND METHOD

3.1 Materials

The raw materials used for this experiment are:
Ordinary Portland cement (binder), Sharp sand
(fine aggregate), Bida natural stone and Periwinkle
shell (coarse aggregates), and Potable water.

3.1.1 Ordinary Portland cement
The most common, widely

used
recommended cement is the Orgip
Cement (OPC). This cement was ua‘r}
research work. It was purchased from ‘sed
the University’s main campus gate, Th;tore Qppg,\;
produced in accordance with NIS 87:2003? N werg
classified as CEM 1 of the standard_ Pary | -

Mog

Por an
lang

for

3.1.2 Fine Aggregate

The natural sharp sand used were exira.
the male hostel Gidan Kwano campus of :Ed
University of Technology, Minna, T}, e
collected were air dried inside the civi] e;
laboratory to enhance a better concrete prbl in
the sharp sand was cleaned, well o:)ducng,:
accordance with the set requirements b\:- aiied in
114, standard specification of a"er'eoA STMc
conventional concrete. Seenbac

behix
Erhl‘c

Fecir;_‘

Samp)e

neeﬁic

3.1.3 Coarse Aggregates

a) Bida Natural Stones

The size of the stones used in this research work s
5rT1m to 14mm nominal size gotten from Bida LO\\Q
Niger state. The aggregate was passed through
of sieves to know their actual sizes. The agzre:a:
that pass through BS sieve 20mm and retain:;i 0; B\
sieve 14mm to Smm werused for the research \\0;.\ :

b) Periwinkle Shells

Periwinkle shells are small greenish-blue marine
snails with spiral conical shell and round apertur
The periwinkle shells used for these experiments
gotten from Badagry, Lagos state. The Per¥ \
shells that pass through BS sieve 20mm and rn
on BS sieve 14mm to Smm Wer 5 el
research work.

e used
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1.2 Methods : w
}\wms*\‘ ¢ characterization m.volvcs the (I('F(~|'|\1||1f|(|()|\
of physical and mccl\.nmcul properties (.vl the
aggregates. These tests lncluv(lc sieve mmlys?s test,
specific gravity, bulk density, aggregate un;?ucl
value, aggregate crushing value. The mechanical
test conducted on fresh and hardened concrete are
slump test, dry density and compressive strength
test respectively,

3.2.1 Specific Gravity Test :
Specific gravity is defined as the ratio of the

density (weight per unit volume of a substance) of

substance to the density of water. This test was
conducted in accordance with BS EN 12620
(2008).

322 Sieve Analysis Test

Sieve analysis test was carried out to determine ”.m
particle size distribution of aggregate used in
concrete mix. Well graded aggregate contains
Sggregate sizes ranging from the smallest to lliu‘
largest, while poorly graded aggregate contain
particles of the same size. Well graded aggregate
Produce concrete of higher strength. Total weight

of coarse and fine aggregate is 1000g and 500g
fespectively,
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3.2.5 Aggregate Crushing Value
The aim of this (e
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should be
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331 Production of Concrete for Compressive
strength

I'he sample was thoroughly mixed manually until the

required homogeneity was achieved; the standard

iron moulds of 150%150%150 mm’ were used. The
moulds were lubricated with engine oil in other to
reduce friction and to enhance removal of cubes from
the moulds, they were then filled with fresh concrete

», M N
in three layers and each layer was tamped 25 times

3.3.2 Curing of Cubes

I'his 1s the usual means of applying water to (f\\:
cubes to ensure adequate hydration to mlny\"\' 1::\'
porosity to a level such that the design \“\Yl_‘;(‘V }.1‘.\;
durability can be attained. The method of ¢ “H:“‘:.j‘\)\_
for this rescarch was total immersion ulmlv.(\\\;.(\“\\

e Y oand 2N &k

cubes in water for spectfic age «'(I i“mm( Foplon
from the day of demoulding the cast ¢

12620 (2008))
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can therefore be suitable for Jigh

However this value is close to the
ncret5~by Abdullahi et all, (2017) whe
tainc cciﬁc gravity of coconut shell is

0
the SP : i
that o conW;mcntly use for light weight

figure 1 and 2 shows the particle
n curve for the aggregates. The
centage passing I'BS s1cve‘s shows that
" artisfies the grading requirement fory
is s grading as specified in BS 812:
398; which implies that the sand can be
1 - oniently for concrete work without
co‘n;/'mix. Figure 2 shows a smooth curve

a o dication that the aggregate contain
in good proportion. Hence the soil is
to be well graded. The coefficient of
(©) for periwinkle shell and Bida
| stone amount to 1.45 and 1.5 respectively
paturd s within the range of 1-3 specified by
this va|‘;009) wehh is an indication that the shell is
Arora,( rete work. Also that of sand is 5

.ble for conc X
sul:ﬁ:’ is greater than 3, hence the sand is well
whe

il
(Ve paly St
SI istributi®

greadeg;]lk density result shows 1628kg/m?
The % ed and 1729kg/m® compacted for Bida
uncomlp tones, which classified Bida natural stones
L ht aggregate, it is also shows

as normal Weig
49615kg/m3 uncompacted  and 603.1kg/m?

compacted for periwinkle shclls which is classified
as light weight aggregate, it also goes further to
show for 1542kg/m’ uncompacted and 1625 kg/m’
compacted for sand. i

The uncompacted bulk density of periwinkle shell
is 496.15kg/m’, this is similar to that of Agbede
and Manasseh (2009) who reported that periwinkle
shell has a bulk density of 5 15kg/m?® and can be
used as light weight aggregate in concrete work.
Also the compacted and uncompacted bulk density
of sand are1625 kg/m> and 1542kg/m* which agree
with the value of 1602kg/m’ and 1468.46kg/m’
report by Abdullahi e all (2017)
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Figure 3: Slump Test result

4.2b Discussion of result

The result of slump is presented in Tables 2. and
figure 3. From the result of slump, it shows that
workability of concrete reduced with increasing
periwinkle shell content. This could be attributed to
the texture and shape of the shell, because pervoius
research has shown that rough texture, angular and
elongated aggregate will required more water to
produce workable concrete than a smooth and
rounded aggregate. Hence reduction in workability
observed in this research work is a true reflection of
the physical properties of material constituent
explained above. Thus, mix with 10% and 20%
replacement gave a true slump and these mix \xiith
30%, 40% and 50% provided a zero slump, meaning
that the effect of admixtures toward workability was

proportional to the shell content.
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of 19.93N/mm’ and appreciably .
geng!h concrete made using copy,
Concrete produced Wi

ent periwinkle shej] to §

stone offers a cube strength +,
16.61N/mm’, which can be employeq

lose the
Nctiona]
th 209,
7 Bida
alue of

¥ p Where
jower strength is required.
4 It can be also be deduced from the result of gry
" density that this concrete can be classifieq o
structural light weight concrete.
5.2 Recommendations
From the results obtained in this research work
with the conclusion drawn, it is  therefore
1. Periwinkle shells can be useq o

@ partia]
N places
) Pply and
In abundance, This

replacement of gravels especially i
where gravels are in shont ¢
Periwinkle shells are

practice will mitigate the €nvironmenta]
problem since their decaying rgte +
insignificant.

2. Concrete should be properly cured to the
achieve properties of design strength,
durability and long lasting serviceability.

3. It can be safely recommended that Periwinkle
shells can be a very good substitute for Bida
natural stones in concrete works, but the
percentage replacements should not exceed the
20% threshold.
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