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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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Minimum required average strength
f'cr=1,+6.9 Mpa When f <21
f'cr=f,+8.3 Mpa When 35 > f, >21

f'cr=1.1f,+4.8 Mpa When f.>35
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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

AU Ay gkl (5 giaa s
lall i & gana (o) 4 elall (5 sine A iy 435 30l caad Lla )y Adalall Jexiaasall HlSO1 IS 13 o
SIS A ka5l (o gina (o) Al Alls 8 Al) IS iy 3LaIAN Caliadll Jalil) ole Ji 5 (Gasilall g (aiadll

oaiad) ¢lall Ladls
sl e %6 5 %2 (s st aclill g il 2SI KK 2 gha 1 (5 i b Ay piital) Cilia sadll a8
e Al ¢

z oASuall o 2l (AN A (5 x 1.02 = Joaa) Gl 2SS0 5 5
g ASall g il sl HS N (555 X 1,06 = doadll aclill AlS 5l 5
Lo (s e sy o3 ki o camy 13gd 5 ARIAY) ela s ol Ly (530 5 il 5 (3581 S 1 dansy asilall

7 Al g jadl A8 5l 59 x (Qaeaie¥) dpsii - 0.02) = (i S )l
g Al oy padll el oS 5l (55 x (pabuatia¥l A — (,06) = pelill S



Step ten:- dxg il dadal) & dulu Al Aalil) Guud Jyans

Lgloantt Gl1d g desi ) Adaldl) dlas) J8 juidall @%ﬁﬁBatch dada dae) Jo 4 ) 4Gy phal) adial
dagliall g Jurdal) A8 g gl jall Johagdl duibu Al ddaldl) sllaey g adl Juad) (ra P QP

A sllaall
Alu All 58 Jo Bliall g ddle A dhldl fpead! cligSal) aad Al udl) o Bliall Gy
(Sl gLl g

Llill3 g o o Jgmant) i g Aila Al Ly 48l B o Blial) oSay Ay hal) 03¢
L 0 s Al pallad § Jaddl) 4L g 5 gil) asdy slid) 8 el el Al Al biS o) o) ey
Aailu Al ctdatalt

Sada clilaa gl 3l ga aladi sUE) Laga 1) 59 A il Cildaldd) Cals

O oAl alaal Zlu) 2yl 1305 Blu Al e aaly S el A Dlual) Gl Sl 4 sunal) ) 3 5Y)
asaall e aaly S jial Dl Al @l S () 5l e Juala JOA e O )Y il 218 Dl jal)
Al Al (e Lealisl o sladl)




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 25-50mm, 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 3

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%.



H.W

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/m31600 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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