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Strength of Concrete

The "strength™ of hardened concrete is its ability to resist strain or rupture induced
by external forces. The resistance of concrete to compressive, tensile and bending
stresses is known as compressive strength, tensile strength, and bending (or
flexural) strength, respectively. The resistance of concrete to repeated stresses is
called its fatigue strength. Strength is expressed in terms of MPa.
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In general, the resistance of concrete can be considered one of its most important
properties, but in many practical cases other properties such as durability and
impermeability may be more important than resistance, as is the case in reservoirs
and dams. The strength of concrete in tensile and shear is less than in compression.
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The strength of concrete results from:

» Cement paste resistance.
* Bond strength between cement and aggregate paste.
* Resistance of coarse aggregate grains to applied stresses.
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Types of strength of concrete:

1- Compressive strength. kbuaiy) 4. 4lha
2- Tensile strength. 241} 4. 5las

3- Flexural strength.s Ly 4a 5lae

4- Shear strength.u=all 4a 5lae

5- Fatigue strength.JISll 4x 5las

1- Compressive strength:

Most concrete structures are designed on the basis that concrete resists
compressive stresses only and does not resist tensile stresses, except in special
cases such as concrete used in road construction.
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working stress are specified by international standards as a percentage of the
resistance to compressive operational stresses specified by standard checks for
cylinder concrete models (American Standard) or as cubes (British Standard).
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Factors affecting the compressive strength, fc: bxall daslia 85 35l Jal s2ll

1. Effect of materials and mix proportions
2. Curing conditions (Time, Temperature, Relative Humidity)
3. Testing Parameters.

Concrete Technology 2 3 stage

——
N
| —



Asst.Lec. Ghadeer Haider Abbas Al-Mustagbal University College

1. Effect of materials and mix proportions gl quudg 3l gall 8l

1) Water / cement ratio

2) Air Entrainment

3) Cement Type

4) Maximum Size Aggregate (MSA)
5) Mixing Water

2. Curing of Concrete 4w Al dalas

Procedures developed to promote cement hydration, consisting of control of time,

temperature, and humidity conditions immediately after the placement of a

concrete mixture into mold.
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Curing Temperature is much more important than casting temperature.

Time: At a given w/c ratio, the longer the moist curing period, the higher

the strength.

Humidity: Concrete increases in strength with age if drying is prevented.

Concrete should be kept moist as long as possible.

Moist curing is provided by:J3& ¢ dub i dadlaall 4 65 ol
1- Sprayingui !
2- Ponding <

3- Covering the concrete surface with wet sand, sawdust, or cotton mats.
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3. Testing Parameters: J54Y) Clalaa

Factors Influencing Compressive Strength hiaiy) 4aglia e o jisall Jal gall
1- Rate of loading

2- Size of the specimen
3- Moisture content

4- Age of the specimen
5- Stress type

Types of compression failure: htaai) Jié g1 gl

There are three modes of failure:
a) Under axial compression concrete fails in shear.
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b) The separation of the specimen into columnar pieces by what is known as
splitting or columnar failure.
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¢) Combination of shear and splitting failure.
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2-Tensile Strenqgth:

The tensile strength of concrete is weak due to its (brittle) nature, but knowing the
tensile strength is important to estimate the load at which cracks occur in concrete.
The tensile strength has a range of 7-11% of the compressive strength. When the

higher the compressive strength, the lower the relative tensile strength.
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The tensile strength of concrete can be expressed as follows.

1) Flexural tensile strength: It is measured by testing beams under 2-point loading

(also called 4-point loading including the reactions).

2) Splitting tensile strength: It is measured by testing cylinders.

3) Direct tensile strength: It is measured by testing rectangular.
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Splitting Tensile Strength, fct , Split Cylinder Test.
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3. Flexural strength (Modulus of Rupture): (gxai Jalaa) slii) daglia

Tensile strength ~ 8% to 15% of fc, Modulus of Rupture fr for deflection
calculations, use:
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Pl

Juu = hd’

where P = maximum total load,
[ = span,
d = depth of the beam, and
b = width of the beam.

4. Shear Strength gl 4aglia

It results from the effect of two equal, parallel and opposite forces acting to
separate the body into two parts. In practice, there is no shear stress alone, but
accompanies with tensile and compression stresses and that the pure shear occurs

only in the case of twisting or bending a_cylindrical model.
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5. Fatique Strength Jisl of sgal) da glia

Concrete in many structures is subject to repeated loads, such as marine structures

exposed to waves and wind impacts, and airport runways. When concrete fails

under the influence of these repeated loads, it is said that the failure occurred due

to effort.
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