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Effect of Water-cement Ratio on Modulus of Rupture and Tensile Strain

Capacity of Concrete
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ABSTRACT

This research was aimed to study the modulus of elasticity and tensile strain capacity of
concrete. The parameter considered was water-cement ratio. The water-cement ratios were 0.35,
0.55, 0.65 and 0.75.Tensile strain capacity was investigated using flexural test method. The test
results showed that the compressive strength of concrete is between 63.40 -497.45 ksc. The
modulus of rupture of concrete is between 23.52 — 55.47 ksc and the tensile strain capacity is
between 155 - 216 micron. The flexural strength is about 11 — 39 % of compressive strength. The
investigation showed that the effect of water-cement ratio in the tested ranges was significant. The

tensile strain capacity and modulus of rupture decreased with the increase of water-cement ratio.

Keywords : rupture, modulus of rupture, tensile strain, tensile strength, bending strength
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Chemical and Physical Cement
Properties Type |
SiO, 19.87
ALO, 4.87
Fe,O, 3.55
Chemical (@:10) 65.03
Compositions MgO 252
(%) SOs 0.73
Na,O 0.02
K,O 0.45
L.O.l 2.26
Blaine
Physical ) 3350
Fineness (cm’/g)
Properties
Specific gravity 3.13

M19197 2 AUENTRNNENNYDINIATI

Physical Properties | Sand | Limestone
Specific Gravity 2.58 2.63
Absorption (%) 0.78 0.53

fineness Modulus
2.89 8.34
(F.M.)
Unit Weight (kg/m”) | 1639 1593
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w/c
Designation C W S G (%) (cm)
w35 0.35 483 169 722 1017 0.70 12.15
w55 0.55 372 205 722 1017 - 14.75
w65 0.65 334 217 722 1017 - 18.75
w75 0.75 302 227 722 1017 - 18.60
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Modulus of Rupture, MOR
Compressive Strength, f’c (ksc) (ksc) (MOR/f'c)x100 (%)

sC
Mix

1 3 7 28 1 3 7 28 1 3 7 28
day days days days day days | days | days day | days | days | days

w35 | 217.46 | 403.38 | 492.28 | 497.45 | 4438 | 48,51 | 51.13 | 55.47 | 20.41 | 12.03 | 10.39 | 11.15

wb5 | 149.09 | 213.25 | 265.27 | 338.86 | 31.18 | 35.41 | 40.83 | 50.67 | 20.91 | 16.60 | 15.39 | 14.95

w65 | 79.78 | 129.85 | 147.60 | 221.04 | 24.68 | 31.90 | 35.46 | 46.68 | 30.94 | 24.57 | 24.02 | 21.12

w75 | 63.40 79.40 | 121.85 | 162.58 | 23.52 | 30.91 | 33.07 | 38.83 | 37.10 | 38.93 | 27.14 | 23.88
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) Tensile Strain Capacity (micron)
o 1 day 3 days 7 days 28 days
w35 | 189.33 208.50 214.50 216.00
w55 | 163.50 186.50 196.67 201.67
w65 161.00 178.33 189.00 198.50
w75 | 155.50 173.00 186.33 188.50
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