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ABSTRACT

The study was aimed at producing a cost-effective self-healing concrete for the curing of crack formation on the surface of concrete structures using
locally sourced materials. Fermented locust beans from several locations in Ogun state, Nigeria was mixed with concrete to produce a bacteria concrete.
The results revealed that the 30%-70% ratio of Ota liquefied fermented locust beans to concrete mix was the most effective and optimal mix. This was
in terms of compressive strength for grade 20 concrete at 28 days, 21.75-21.80N/mm? above minimum of 20N/mm?, split tensile strength was between
1.58-2.97MPa within average ratio of 0.87-2.9MPa and Flexural strength lowest value of 0.58MPa is within limit of 0.305-0.7Mpa. About 10.28%
savings when 1m? of liquefied fermented locust beans added at concrete production state compared with crack repair after construction.
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1. INTRODUCTION

Self -healing concrete have been used in different parts of the world as a means of mending cracks that appear on the surface of structural
concrete through production of limestone biologically. The application of liquefied fermented locust beans isn't solely a brand novel and trendy
approach, but it minimizes cost and locally available materials, though is food flavor as well as nutritional values enhancement. The use of liquefied
fermented beans and concrete from Ogun State, south-west Nigeria is worth delve into for use as self -healing concrete materials. Bacterial and
concrete had been used in previous studies for various self-healing purpose [1-3].

METHODS

Fermented locust beans (Parkia biglobosa) sampled from different localities (Ota, Sango, lju, Atan and lyesi) in Ogun State, Nigeria were
pulverized and dissolved in water. Concrete was produced from Portland cement (conforming to Bs 8500-1:2006-53 grade), sand (less than 4.75 mm),
granite (greater than 4.75) and reinforcement (Y12 diameter bar, Y8mm syrrup) gotten from stores in Ogun state. Totally fermented bacteria water
was added to concrete mix in suspension state to form a mouldable paste. These were cured after 24 hours in water at different aged so as to prevent
loss of moisture and strength gain. The aged casted cubes, cylinders and rectangular beams were tested for consistency (slump) and mechanical
strengths [4]. Bacteria Oxygen demand (BOD), carbondioxide, Chemical oxygen demand (COD) and calcium (Ca) test were carried out on the
liquefied samples.

2. RESULTS AND CONCLUSIONS

The Physicochemical properties values and colour of the Ogun liquefied fermented locust beans samples are listed in Table 1. The consistency
values of fresh bacterial concrete (Table 2). The mechanical strengths were measured at age 3 and 28 (Table 3). From the results, Ota liquefied
fermented locust beans and concrete in 30%:70% ratio had the highest performance level in terms strengths and physicochemical values.

Tablel

The Physicochemical properties of the Ogun liquefied fermented locust beans (LFLB) samples.

LFLB samples Colour BOD (mg/l) COD (mg/l) Ca (mg/l) Carbondioxide (ppm)

Ota colourless 7.50 6125 56 .
Sango colourless 7.40 6123 55 1.45
lju colourless 7.35 6120 54 1.47
Atan colourless 7.45 6124 56 1.38

lyesi colourless 751 6126 55 1.44
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Table 2

Consistency (slump) test of various LFLB to concrete mix ratio (bacterial concrete).

% LFLB to % Slump test for compressive and flexural strength (mm)

concrete mixratio  Ota Sango lju Atan lyesi Slump type

100:0 0.0 0.0 0.0 0.0 0.0 Collapsed
90:10 0.5 0.5 0.6 0.5 0.6 Collapsed
80:20 1.0 11 1.0 1.2 1.3 Collapsed
70:30 2.2 2.3 2.2 2.0 23 Collapsed
60:40 3.4 3.0 3.2 31 3.0 Collapsed
50:50 4.0 43 4.6 44 45 Collapsed
50:50 6.5 6.8 6.9 7.0 72 Collapsed
40:60 8.5 9.2 9.3 9.5 9.3 Collapsed
30:70 25.0 25.0 249 25.0 25.0 True

20:80 30.1 322 30.5 30.7 321 Zero or dry
10:90 40.2 41.0 42.1 43.2 45.2 Zero or dry
0:100 NS NS NS NS NS Shear

Note. “NS” denotes “no slump” or Shear Slump (This shows incomplete result because the mix cannot be measured).

Table 3
Saving and the mechanical strengths measured at age 3 and 28.

LFLB Mechanical strength of concrete Saving (1m3)
Samples compressive (N/mm?) split tensile (Mpa) flexural (Mpa) %
3days 28days 3days  28days 3days 28days

Ota 12.72 21.80 1.61 297 061 1.01 10.28

Sango 12.62 2178  1.59 295 059 1.00 10.27

lju 12.70 2176  1.60 295 058 1.00 10.27

Atan 12.68 21.75 1.58 296  0.60 1.00 10.28

lyesi 12.66 21.79 1.60 294  0.60 1.01 10.27

3. CONCLUSIONS
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