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STRENGTH AND DURABILITY CHARACTERISTICS OF CONCRETE PRODUCED WITH
BOTTLE CORK AS COARSE AGGREGATE '-

A. Aka
Waziri Umaru Federal Polytechnic Birnin Kebbi, Kebbi State, Nigeria

ABSTRACT
The high cost of conventional building materials such as coarse aggregate in developing
countries like Nigeria has led to a lots of researches in the area of how locally available
Industrial and Agricultural wastes can be used to partially or fully replaced coarse
aggregate in concrete production. This paper investigated the strength and resistance 10
thermal shocks of concrete produced with Bottle Cork (BC) as coarse aggregate. This was
achieved by producing concrete cubes by fully replaced Crush Granite (CG) with BC
through absolute volume method of mix design having a mix ratio 1:2:4 (cement: sand: BC
(coarse aggregate for the control)). Water/cement ratio of 0.6 was adopted for the
research. Eighteen (18) concrete cubes were produced for BC specimen and 18 for the
control. The specimens produced were heated at temperature of 300°C for 40 minutes after
curing in water for 28 days and then quenching in water for minutes (I° cycle). The cyﬂé—
‘was repeated until cracks or damage was observed on the specimens. The same procedure
was also repeated for varying temperatures of 600 and 900°CXThe result shows that
replacing CG with BC in concrete production would lead to reduction in thermal shocks
“resistance_of the concrete by 3 cycles. The research therefore, recommends BC as
“Tiernative material to CG in production of ccncrete but the concrele should not be

exposed to elevated temperature up to 900°C. ‘
Keywords: Aggregate, Bottle Cork, Characteristics, Durability and Stren gth.

INTRODUCTION - | . _ i
Durability of Portland cenient is defined as it ability to resist weathering action, abrasion, attack by fire,

aggressive chemicals or any other process of deteriorations. In other words, cement c{?ncrete will_bg; 1€
durable when it keeps it form and shape within the allowable limits while exposed to c.hfferent environme
conditions (Zelie et.al, 2000). In the past, only strength of concrete was Funsidered in concre ____.__ X ¢
procedure assuming that strength of concrete was an Over all pervading factor for '-! 3
properties of concrete including durability. This opinion was proved wrong in the la;tg;:-
found that series of failures of concrete pavements had taken place due to environment:
Although compressive strength is a measure of durability to a great extent, it is not entirel
strong concrete is always a durable one (Shetty, 2005). In"addition to strength of conc! ete 0
as environmental condition (weather), elevated temperature, sudden shocks and aggressive
become an important consideration for durability (Neville, 1981). Meriam Webster (20
environmental weather as the meteorological conditions, including temperature;_i;;;_'”' T‘““ and v
characteristically prevail in a particular region. Neville and Brooks (1996) have extensively researc
-oncrete in hot weather and cold weather conditions. ok et O

Shetty (2005) opined that abrasion is an external factor that has a great deteriorati _
durability and it has been observed as the wearing away of the surface o:ftﬁh&*-;
“oncrete used in roads, floors and hydraulic structures if durable should equally exhibit
“brasion. Although, the resistance against abrasion is closely connected with the compre:
“oncrete ie. the more the compressive strength, the higher the resistance to abrasion. £
and Brooks (2002) the fire resistance of concrete structure is determined vy three 1

of the concrete itself to withstand heat and the subsequent action of wa "‘ ithc
without cracking or spalling; the conductivity of the concrete to heat ar
expansion of concrete. The effect of increase in temperature on the strengt
temperature of about 250°C but above 300°C, definite loss of st
concrete contains a considerable proportion of free cale um hydr

above 400°C leaving calcium oxide (Ca0). If this CaO ets wet ¢

(OH), accompanied by an expansion in volume. This expansic
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B BC Concrete

B GC Concrete
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Thermal Shocks of BC and CG Concretes at Varying

A '. .'i'.‘!.':'.

istar ﬁf concrete is shown in figure 1 and 2. During heating, the
~and more than the inner layers. Subsequent sudden cooling would
onificant internal stresses developed as the outer layers attempt to
ferential deformation between the different layers leads to crack
)0°C the BC specimen could resist 6 cycles thermal shock before
ey At 600°C, BC concrete resisted 4 cycle thermal' shocks
ete resisted 2 cycles thermal shocks while CG resisted 5.

%

'n would lead to reduction in thermal shock resistance of the

. R
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-- -f--:"-‘f’:u of BC concrete when compared to that of Cg
. . thermal shock resistance test -camed out on Bt
sistance to thermal shocks in comparison to CG conc;e e
ided that replacing CG with BC in concrete production
f the concrete by 3 cycles at 900 “c.
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