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Abstract

Background/Objective: To find mixing liquefied sampling for crack long period therapy. Methods: Concrete volume of ratio 
1:2:4 and w/c of 0.5 was scrupulously mixed with liquefied (hygienic and fermented locust beans water) after physicochem-
ical test was carried out on the liquid samples besides concrete cubes and cylinders was casted and cure for 3, 7, 14, 21 and 
28 days for concrete strength determination. Findings: It was initiate that for apiece of the concrete samplings cured for 3, 
7, 14, 21 and 28 days, the samplings manufactured by means of fermented locust beans had the highest compressive, split-
ting tensile as well as flexural strength values, whereas the concrete prepared with drinkable water had the tiniest strengths 
for the Grade 20 concrete samplings formed. The actions of the bacteria in the fraternization water samplings comprising 
fermented locus beans, sidewise having the impending to hallmark cracks that cultivate inside the concrete, also aug-
mented ensuing concrete strength properties. Application: This innovation can be applied during the concrete samplings 
production to induce self restorative, steered increased compressive, split-tensile as well as flexural concrete strengths.  

*Author for correspondence

1.  Introduction
Concrete utmost extensively utilized resources in civil 
engineering structures with snowballing populace, 
mandate for infrastructural improvement in numerous 
unindustrialized countries; the request for concrete has 
been on the upsurge and does not indicate any insignia of 
reducing in the nearest future1. Surviving concrete edifices 
are also flagging and craving for reparation or replacement 
as a result, reducing their service life2. Concrete fissure 
is among the dynamics that shrinks its durability or the 
service lifespan of concrete. Its opportune maintenances 
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can lengthen the service lifespan of concrete structures 3-5. 
Appropriate cracks mending despicable that there must 
be consistent scrutiny besides maintenance of concrete 
structures. Outmoded repair techniques, like grouting of 
cement are considered problematic in addition affluent6.

Research work on crack remedy and long lasting con-
crete structures is increasing tremendously such as Self 
restorative concrete as the autonomous healing of cracks 
in concrete7-8, testified to be frequently influenced by 
the calcium carbonate precipitation9 besides numerous 
researchers10-13 have conveyed that some bacteria nutri-
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ment type like incited locust beans could convince the 
calcium carbonate precipitation.

 Incited locust beans (Parkia biglobosa) are one of the 
putative nutriment condiments in Central as well as West 
Africa district. This nutritive and enjoyable food zest is 
universally mentions to as “Dadawa” in Hausa, “Iru” in 
Yoruba, “Ogiri” in Igbo, or “Bindo” in Bassa languages 
popular in Nigeria. It serves as food piquancy besides 
dietetic value boost in Ghana, Togo, and Nigeria as well 
Sierra Leone14. The incited locust beans can acquaint bac-
teria in addition induce self restorative to the concrete 
structures.

 This investigation paper hypothesizes that some of the 
affluences in the water used during concrete production 

can induce self restorative which may also influence the 
concrete strength properties. Subsequently, this work 
reconnoitered the effects of apiece incited locust beans 
and normal water as mixing fluid on concrete strength 
during concrete production.

2. Materials and Methods

2.1 Materials
Ordinary Portland cement besides river sand was utilized 
for the concrete manufacture. Locally reachable well-
grouped granite of size between 4.75mm to 16 mm was 
used of fineness modulus about 2.72. 

Parameter Hygienic water Incited Locust beans water

Conductivity (mg/l) 23.8 912

pH 6.84 5.20

Temperature (oC) 29.1 28.30

Salinity (ppm) 21.1 442

Carbondioxide (ppm) 0.001 1.46

Chlorine (mg/l) 01 76

Calcium 7 56

Total Dissolved Solids (TDS)
(ppm) 16.6 572

Biochemical Oxygen Demand 
(mg/l) - 7.5

Chemical Oxygen Demand 
(mg/l) - 6125 

colour colourless Dark brown

odour Odourless Wet dog odour

Taste Tasteless Spicy

Table 1.  Physicochemical properties of dual dissimilar water used for mixing concrete



 Igibah C. Ehizemhen  and  Sadiq A. Abubakar 

Indian Journal of Science and Technology 3Vol 11 (23) | June 2018 | www.indjst.org

 Hygienic water of pH value of 7.0 was utilized for 
the mixing as well as concrete curative of samplings that 
served as regulator samplings. Incited locust beans, col-
lected from market at Ota, Ogun State, Nigeria was also 
utilized for mixing some of the concrete for which the 
influences of its usage on the concrete structural prop-
erties to be investigated. In concocting the incited locust 
beans, seeds of locust beans were soddened in water 
besides boiled for seven hours to unstiffen the seed fleece 
and its cotyledon. The poached seeds were subsequently 
conveyed to keen on a basket wizened using banana 
shrubberies to preclude loss of heat in addition left to 
upheaval for seventy two hours, afterward smashed inside 
sodden water using pestle as well mortar. The physico-
chemical properties of the hygienic water with incited 
locust beans were presented in Table 1.

2.2 Methods
The concrete utilized was manufactured by batching via 
volume of ratio of 1:2:4 (cement: sand: granite) besides 
water-cement ratio of 0.5. The concrete was scrupulously 
mixed in addition slump assessments were done for the 
dual sorts of samplings manufactured by means of the 
diverse mixing liquefied (hygienic water and incited 

locust beans). The concrete cubes casting for determina-
tions of compressive strength were prepared expending 
size 150mm x 150mm x 150 mm of steel moulds, whereas 
100 mm x 100 mm x 500 mm concrete beams were uti-
lized for the beam flexural strength determination. 100 
mm diameter plus 200 mm depth cylinder-shaped con-
crete samplings were utilized for splitting tensile strength 
determination. The cylinder-shaped, cube and beam sam-
plings were detached from their respective moulds twenty 
four hours after casted. Compressive, splitting tensile as 
well as beam flexural strengths were obtained for apiece 
of the dual samplings sorts at ages three, seven, fourteen, 
twenty one and twenty eight after curative.

 Hygienic water and incited locust beans physico-
chemical figures were acquired by means of a digital water 
quality tester, BOD incubators and COD apparatus.

3. Results and Discussion

3.1 Compressive Strength
The concrete compressive strength manufactured by 
means of the dual sorts of mixing liquefied and for the 
diverse curative periods is presented in Figure 1. 

Figure 1.  Concrete compressive strength manufactured with the diverse mixing liquefied for numerous 
curative periods. 
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 Figure 1 demonstrates that for apiece of the cura-
tive periods, the concrete manufactured through incited 
locust beans had the extreme compressive strength, 
whereas that manufactured with hygienic water had the 
tiniest compressive strength. Likewise, for a piece of the 
sorts of mixing liquefied for the concrete samplings, the 
concrete compressive strength enlarged with rising in 
curative period. After twenty eight days of curative, the 
concrete compressive strength manufactured by means of 
incited locust beans became bigger than 20 MPa.     

These outcomes infer that in trying to utilize incited 
locus beans for sticking cracks that may occur in the 
concrete, its usage likewise enhanced the concrete com-
pressive strength.

3.2 Splitting Tensile Strength
The concrete splitting tensile strength manufactured by 
means of the dual sorts of mixing liquefied and for the 
diverse times of curative is presented in Figure 2.

Figure 2 demonstrates that the splitting tensile 
strength trend is comparable to that for the concrete com-
pressive strength. For apiece of the times of curative, the 
concrete manufactured with incited locust beans had the 

utmost splitting tensile strength, whereas that manufac-
tured with hygienic water had the tiniest splitting tensile 
strength. Nevertheless, there is more noticeable splitting 
tensile strength dissimilarity among the concrete manu-
factured with hygienic water and that manufactured with 
the incited locust beans. Likewise, for each of the sorts 
of mixing liquefied for the concrete samplings, the con-
crete splitting tensile strength inflamed with rising time 
of curative.

3.3 Flexural Strength
The concrete flexural strength manufactured by means 
of the dual sorts of mixing liquefied and for the diverse 
times of curatives is presented in Figure 3.

The flexural strength trend trails those for the com-
pressive as well as concrete splitting tensile strengths 
samplings. For apiece of the curative times, the flexural 
strength trend with hygienic water less than manufac-
tured by means of incited locust beans. For apiece of the 
sorts of mixing liquefied for the concrete samplings, the 
concrete flexural strength augmented with increasing 
times of curative.

Figure 2.  Concrete splitting tensile strength manufactured with the diverse mixing liquefied for various 
time of curative.
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4. Conclusions
This study scrutinized the influence of using incited 
locust beans besides hygienic water for mixing concrete 
on the concrete strength properties. Incited locust beans 
physico-chemical properties as equated with those of 
hygienic water, revealed greater Bacteriological Oxygen 
Demand (BOD), Chemical Oxygen Demand (COD), cal-
cium, chlorine, carbon dioxide, Physical parameter like 
temperature, conductivity, total dissolved solids, salinity 
as well as pH.  Apiece of the curative ages of three, seven, 
fourteen, twenty one and twenty eight days of beam flex-
ural beam, compressive as well as splitting tensile strengths 
are such that the concrete strengths manufactured with 
hygienic water are lower than those manufactured with 
incited locust beans. For each of the mixing liquefied 
sorts for the concrete samplings, as curative ages rise 
beam flexural, compressive as well as splitting tensile 
strengths increased. The strength proliferation may be 
ascribed to the bacteria actions inside incited locust beans 
leading to the CaCo3 formation in the concrete. This can 

be concluded that usage of incited locust beans as mix-
ing liquefied during the concrete samplings production 
to induce self restorative steered increased compressive, 
split-tensile as well as flexural concrete strengths. 
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