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3.2 Compressive Strength Test

The compressive strength test is a mechanical evaluation that determines the maximum amount of compression that a
material can withstand before breaking. The test typically involves a cylindrical sample, which is gradually compressed
between two plates using a compression testing machine. While brittle substances like rock, brick, cast iron, and concrete
may demonstrate high compressive strengths, they will ultimately fracture. In the case of concrete, its crushing strength is
determined by breaking a cylinder, also known as the cylinder strength. Meanwhile, ductile metals like mild steel may have
considerable compressive strengths, but accurately measuring these values can be challenging. When a ductile metal is
subjected to a load, it will initially deform elastically before experiencing plastic deformation. In some cases, increasing
loads can flatten a sample without causing it to fracture, which enables the calculation of compressive strength for grades
MI15 and M20.

Fig. 8: Place the cylinder in UTM machine.

3.3 Compressive Fracture of Cylinder

During the testing process, the specimens were placed at the center of the UTM machine and crushed one by one, with their
values being noted at 7 and 28 days respectively. A total of 24 specimens were crushed in the Sonargaon University lab using
the UTM machine.

Fig. 9: Compressive fracture of Cylinder.

3.4 Compressive Strength Formula

Compressive strength is a crucial measure of a solid material's ability to withstand gradually applied loads without fracturing.
It is determined by dividing the maximum load by the original cross-sectional area of a specimen in a compressive test.
Concrete's compressive strength is particularly significant and useful, with design strength typically evaluated on the 28th
day. Essentially, compressive strength can be described as concrete's capacity to bear loads without breaking.

calculation of compressive strength involved the utilization of an equation.:

Failure load (P)
Compressive strength (F) =

Loaded Area (A)
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Here,

F is the compressive strength of specimen in Pound per square inch (Psi).
P is the maximum applied load by Pound.

A is the cross-sectional area (inch square).

4.0 RESULTS

To find out the compressive of concrete for Grade M15, a total of 12 tests have been conducted for 7 days and 28 days.
Similarly, for Grade M20, a total of 12 tests have been conducted for 7 days and 28 days in the laboratory. Total 24
specimens were used for the experiments. The water cement ratio remains same for all conditions to compare the results
with each other. The details of the experiments given below for Grade M15 and M20 for the different brands of cement.

4.1 Results of Compressive Strength Test of Grade M15 Ratio

Table 3: Compressive Strength test for 7 days

No Name of Mix Water Cement | Compressive Average Average
Cement Properties (Ratio) Strength (PSI) Strength (PSI) Strength (Mpa)
948
1| Brand 1 1:2:4 0.50 966
984 6.66
1163
2 Brand 2 -
1:2:4 0.50 1216 1189.5 8.20
3 Brand 3 1288
ran 1:2:4 0.50 1251 1269.5 8.75
Table 4: Compressive Strength test for 28 days
No Name of Mix Water Cement | Compressive Average Average
Cement Properties (Ratio) Strength (PSI) Strength (PSI) Strength (Mpa)
2021
1| Brand 1 1:2:4 0.50 1994
1967 13.75
1896
2 Brand 2 -
1:2:4 0.50 2057 1976.5 13.63
3 Brand 3 2092
ran 1:2:4 0.50 2021 2056.5 14.18

4.2 Results of Compressive Strength Test of Grade M20 Ratio

Table 5: Compressive Strength test for 7 days

No Name of Mix Water Cement | Compressive Average Average
Cement Properties (Ratio) Strength (PSI) Strength (PSI) Strength (Mpa)
1467
1| Brand 1 1:1.5:3 0.50 1484.5
1502 10.23
1395
2 Brand 2 -1.5:
1:1.5:3 0.50 1341 1368 9.43
3 Brand 3 1610
ran 1:1.5:3 0.50 1628 1619 11.16
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Table 6: Compressive Strength test for 28 days

No Name of Mix Water Cement | Compressive Average Average
Cement Properties (Ratio) Strength (PSI) Strength (PSI) Strength (Mpa)
2325
1| Brand 1 1:1.5:3 0.50 24415
2558 16.84
2539
2 Brand 2 -1.5:
1:1.5:3 0.50 2468 2503.5 17.26
3363
3 | Brand3 1:1.5:3 0.50 3130 3246.5 22.39

4.3 Comparison Chart between Grade M15 and M20
The Comparison between different brands of cement brands for grades M 15 and M20 is given below:

7 days comparison chart for grade M15 and M20
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Fig. 10: Seven days comparison chart of Grade M 15 and M20 for different brands Cement

28 days comparison chart for grade MI15 and M20
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Fig. 11: Twenty-eight days comparison chart of Grade M 15 and M20 for different brands Cement

Following the completion of compressive strength tests, it was determined that the outcomes for brands 1, 2, and 3 did
not comply with the M15 grade criteria within 7 days. Nevertheless, after 28 days, the results were almost satisfactory.
Conversely, the results for brands 1, 2, and 3 did not satisfy the M20 grade requirements within 7 days. After 28 days,
brands 1 and 2 still fell short of the requirements, but Brand 3 did meet the conditions for the M20 grade.
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5. CONCLUSIONS

After the experiment shows below the result-

a) For Grade M15 Compressive strength of the concrete is to reach 8.75 Mpa in 7 days & and 14.18 Mpa in 28days of
Brand 3.

b) For Grade M15 Compressive strength of the concrete is to reach 6.66 Mpa in 7 days & and 13.68 Mpa in 28 days of
Brand 1.

¢) For Grade M15 Compressive strength of the concrete is to reach 8.20 Mpa in 7 days & and 13.63 Mpa in 28 days of
Brand 2.

d) For Grade M20 Compressive strength of the concrete is to reach 11.16 Mpa in 7 days & and 22.39 Mpa in 28 days
of Brand 3.

e) For Grade M20 Compressive strength of the concrete is to reach 10 Mpa in 7 days & and 16.84 Mpa in 28 days of
Brand 1.

f) For Grade M20 Compressive strength of the concrete is to reach 9.43 Mpa in 7 days & and 17.26 Mpa in 28 days of
Brand 2.

The compressive strength of the concrete was measured to be 18.71 Mpa after 28 days, with utmost cylinders meeting the
standard strength in under seven days. On average, the concrete's compressive strength was 22.39 Mpa. Brand 3 of grade
M20 showed the loftiest compressive strength at 11.16 MPa after 7 days, while Brand 1 of grade M15 had the smallest at
6.66 MPa. At the 28-day mark, Brand 3 of grade M20 showcased the loftiest compressive strength at 22.39 Mpa, while
Brand 2 of grade M 15 showed the smallest at 13.63 Mpa. Eventually, Brand 3 offered the most emotional compressive
strength compared to other cement brands, with the loftiest strength attributed to this brand and the smallest attributed to
Brand 1. In conclusion, Brand 3 proved to have a constantly advanced compressive strength overall compared to other
cement brands.
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