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Lecture 4

Concrete Mix Design



* Concrete Mix Design

» Methods of concrete mix design
There are many methods for designed concrete mixes :-

1) American Method:- that is designed according (ACI 211.1 —91)
2) British Method
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1) American Method
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Step one:- Target strength 4 gliall aaas
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Step two:- Choose slump Jshel) Jla8a JLda)
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Step three:- Maximum nominal coarse aggregate size
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Fig. 5.7—Maximum nominal coarse aggregate size.




Step four:- Mixing water and air content
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Step five:- Choose water \cement ratio
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Step six:- Cement content
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Step seven:- coarse aggregate content
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Step eight:- Fine aggregate asLll alS ) (5 gisa jais
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Absolute volume method;slkaall aaal) 48y b
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Step nine:- Moisture content of aggregate
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Example 1

Designed concrete mix by using the American method for preparing 1m?3 of concrete, which is required
to be designed to meet the following requirements: The specified compressive strength of concrete
25 N/mm? with a 28-day age, the type of concrete is normal, the amount of slump is 50-25mm, the
maximum size of the aggregate is 19 mm, The maximum permissible percentage of water/cement is
0.5, The compacted dry density of coarse aggregate is 1800 kg / m3, the finesse coefficient for fine
aggregate is 3.0, the condition of the aggregate is completely dry, the total absorption rate of fine

aggregate is 1% and the total absorption rate of coarse aggregate is 0.5%.
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Example 2

Design a concrete mix to be used in the ceiling to meet the following requirements,
Precipitation 80 mm fc'=20Mpa

Density of coarse aggregate = 1600 kg/m3, standard deviation = 3.7 MPa, For fine aggregate
= 2.62, the maximum size of aggregate is 25 mm S.g, for coarse aggregate =2.65, Fm=3

Example 2

Design a concrete mix for use in an underground concrete structure that is not exposed to

harsh conditions and sulfate salts attack, provided that it meets the following requirements:

1. Required compressive strength at 28 days = 25 MPa

2. Relative density of Ordinary Portland cement = 3.15

3. The amount of precipitation =5 -2.5 cm

4. Characteristics of coarse aggregate: the maximum size of the aggregate= 19 mm, the dry

weight in manual ramming is 1680 kg/m3, the total relative density= 2.7, the absorption

ratio= 0.5%, the moisture content = 3%.

5. Characteristics of fine aggregates: total relative density= 2.65 absorption rate= 1%,

fineness modulus (FM)= 2.80, moisture content= 7%.
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H.W1:

A concrete mix is designed for use in a concrete structure exposed to harsh conditions
(freezing and thawing) provided that it meets the following requirements:

Required compressive strength rate at 28 days old = Mpa25

The amount of precipitation is 2.5-5 cm

Properties of coarse aggregate

Characteristics of coarse aggregate (maximum aggregate size = 19 mm, dry weight by
hand ramming = 1680 kg/m3, relative density = 2.7, absorption ratio = 1%, moisture
content = 3%)

Properties of fine aggregates (relative density = 2.65, absorption percentage = 1%,
fineness modulus FM = 2.8, moisture content = 7%)



H.W2:

Design a concrete mix according to the American method used in the implementation of
a foundation exposed to sulfate attack (sever) so that the compressive strength at the age
of 28 days is 23.5 Mpa, the net distance between the steel reinforcement = 100 mm, the
sand fineness coefficient is 2.4, the dry density is Kg/m 3 1600 Specific weight of the
coarse aggregate and fine 2.6, the moisture content of coarse aggregate is 1% and its
absorption is 0.6%, the moisture content of fine aggregate is 1.5% and its absorption is

1%.
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