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Abstract

This present research presents an experimental study on the behavior of the compacted
concrete filled in cylindrical steel molds with dimensions of (100 mm Diameter and 200
mm Length). In this study, different compaction pressure values have been used to
compact concrete mixtures, which differ in water to cement rates using electronic
compression machine. Then, compression and tension strength of a concrete at the age
of (28) days, under compaction pressure in its fresh state, compared with the
compression and tension values of a concrete, of the same mixing rates, unexposed to
pressure, in order to study the effect of compaction pressure on the concrete in its fresh
state, on the compression and tension values of the solid concrete. (90) Specimens under
the impact of the stresses of compression and tension at the age of (28) days have been
tested and the effect of water to cement rates and the compaction pressure on the
maximum resistance of the columns have been tested. The results showed, that the
compaction stresses of the concrete, affect the ultimate capacity of the columns, where
they increase the compression and tension resistance of the concrete at a certain limited
value of subjected compaction pressure value in the fresh state, and that the mixture
with (w/c = 0.45) requires the minimum value of compact pressure to produce the
maximum value of concrete resistance, while the mixtures with (w/c = 0.50) and (w/c =
0.55) require higher values of compact pressure, in order to introduce higher values of
concrete resistance.
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Table 1: sieve analysis of the gravel
(BS 812 : 1983)

Sieve size (mm) % standard passing limits % Passing (gravel)
20 100 100
14 90-100 94.4
10 50-85 55.4
5 0-10 6.4
Table 2 : properties of aggregate
Type of Specific Gravity (GS) Fineness modulus
aggregate
sand 2.6 3.14
gravel 2.5 6.38
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Table 3: sieve analysis of the sand
(BS 812 : 1983)
Sieve size (mm) % standard upper | % Passing (sand) % standard lower

passing limit passing limit
4.75 100 91.5 89
2.36 100 74 65
1.18 100 61 45
0.6 80 44 25
0.3 48 12.5 5
0.15 15 3 0
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el el 404 58l el Al aia g

Table 4: physical properties of the cement

(1QS NO 5)
Properties Test result Specifications limits
Fineness (Residual on B.S. Sieve No.170) 7% Max. 10%
Initial Setting Time (Min) 110 Min. (45)
Final Setting Time (Min) 340 Max.(600)
Compressive Strength (MPa)
3 days 22.1 Min. 16 MPa
7 days 30.7 Min.24 MPa
Tensile Strength (MPa) @(3 days) 2.3 Min. 1.6 MPa
Tensile Strength (MPa) @(7 days) 3.3 Min. 2.4 MPa
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Fig. (1) : Concrete Compaction Procedure
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Table 5: Compressive and tensile strength results

Sample Compressive strength Tensile strength (MPa)
(MPa) Average of three samples
Average of three samples

Mix1,C= 0 MPa 36.31 3.80
Reference mix

Mix1,C= 8 MPa 38.23 4.02
Mix 1, C =11 MPa 33.10 3.60
Mix 1, C =14 MPa 29.61 3.32
Mix1,C =17 MPa 28.87 2.96
Mix2,C= 0 MPa 34.19 3.12
Reference mix

Mix2,C = 8 MPa 34.61 3.42
Mix 2 ,C =11 MPa 38.55 4.08
Mix 2, C =14 MPa 35.31 3.43
Mix 2 ,C =17 MPa 32.66 2.98
Mix3,C=0 MPa 33.32 3.01
Reference mix

Mix3,C= 8 MPa 34.82 3.75
Mix 3,C =11 MPa 36.77 3.96
Mix 3, C =14 MPa 38.21 4.06
Mix 3, C =17 MPa 29.89 2.81

Table 6: % Increased & decreased in compressive and tensile strength results

Sample

% Increased & decreased in
compressive strength (MPa)
Average of three samples

% Increasing &
decreasing in tensile
strength (MPa)
Average of three samples

Mix1,C= 0 MPa 0 0
Reference mix

Mix1,C= 8 MPa 5.28 5.78
Mix1,C =11 MPa -8.84 -5.26
Mix 1, C =14 MPa -18.45 -12.63
Mix 1, C =17 MPa -20.49 -22.1
Mix2,C= 0 MPa 0 0
Reference mix

Mix2,C= 8 MPa 1.23 9.61
Mix 2, C =11 MPa 12.75 30.77
Mix 2, C =14 MPa 3.27 9.93
Mix 2, C =17 MPa -4.47 -4.48
Mix3,C= 0 MPa 0 0
Reference mix

Mix3,C= 8 MPa 45 24.58
Mix 3, C =11 MPa 10.35 31.56
Mix 3, C =14 MPa 14.67 34.88
Mix 3, C =17 MPa -10.29 -6.64
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Fig. (2): The relationship between the applied pressures on fresh
concrete and the compressive strength of concrete for different mixes
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