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Fresh Concrete

INTRODUCTION

Fresh concrete is a material with continuously changing properties. It is essential that
the concrete can be handled, transported, placed, compacted and finished to form a
homogenous mix, and free from void, to achieve a good properties of hardened

concrete.
The strength of concrete of a given mix is very affected by the degree of its compaction.

Definition of workability =~ Jsudal L8 Gy s

The amount of useful necessary work to produce full compaction . ASTM C 125-93
defines workability (the effort required to mix quantity of a fresh concrete with
minimum loss of homogeneity). Another term used to describe the state of fresh

concrete is Consistency . Consistency is sometimes taken to mean the degree of

wetness.
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Factors affecting workability

1-

Water content of the mix:adalall el (5 siaa

Increase water cement ratio increase work workability, while decrease water cement
ratio decrease workability. In particular, the higher the water/cement ratio and the
finer grading required for the highest workability.

Relative amount of cement paste:ialall 4 Cianl) aae jliie

Decreasing cement paste means difficult workability, while increasing the amount of
cement paste make the mix more liquidity means increasing in workability. If the
paste is not sufficient for filling the voids between aggregates, the mix become dry,
hard to cast and compact means loses its workability.

Cement fineness: Ciew! da sai

The increasing in fineness increasing the workability because the specific surface
area increases.

Grading of aggregate: 2SI z )i

It is necessary that the aggregate grading mix between (gravel and sand) to give a
maximum density with a specific amount of done work so that the fresh concrete
have good workability and the hardened concrete have high strength.

Shape of aggregate particles: o\S il 4ms J<4

When the aggregate particles have high specific surface area the workability of the
mixture decreases like in elongated and flaky particles because they are required
more amount of water to wet their surfaces in order to reach the a good workability of
concrete. Spherical or rounded particles have a low specific surface area, therefore
less amount of water required means high workability. Irregular particles required
high amount of cement to reach a specific amount of workability.

Surface texture: Sl dpal mlaull daus

Increases the surface roughness of aggregates reduce movement in the mixture

increase internal friction reduce the workability.
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7- Using of additives and admixtures: <—liliaall aladiul
There are some chemicals with high fineness added to the mixture to improve the
workability like.
1) air entraining
2) water reducing
3) set retarding admixtures.
8- Time and temperature: &) sl is j35 < )

Workability will decrease with time because the water was consumed

Consistency of concrete: 4w all o) 68
It is a simple guide to the movement and fluidity of soft concrete as well as an indication of

the degree of wetness (moisture) of the concrete.
In general, the consistency expresses the stability of the material shape and the easy of its

flow.
The aim of determining the consistency of concrete is to ensure obtaining a concrete

mixture that have a good workabilty in various concrete works.

Al Al (A skl Ao skl s o (M8 L) ) ALl Al dilu A0 A sau 5 AS jal Japy Qo 58
\.@Jﬂﬁ:\j}@_mj'édw\dﬁ&\_uucebﬂ\)m 3 e\.c ds.uu
Jlee Y1 Calise A b Joanl A8 aiahy Jls A Lald e Jseanll Glaa st dilu jall 6 8 3aa (e Caagl)

Al Al
Consistency of concrete classification: 4l Al a) 88 ciyiuas
1- Dry dila
2- Stiff —la
3- Medium or plastic ¢«
4- Wet b

4 iaiall Aaalad) Jiiadll S e (s 2o o



CHAPTER FOUR FRESH CONCRETE

% The loss of workability of concrete depends on several factors: 4did & oladdl
S alay Jaaddl)

1- The rate of loss depends on the properties of cement used.
el CrianY) Gaibiad o ading (il Jaze
2- The rate of loss is higher in rich mixes.
(Hle Dian) (s gina) dgial) SUlAN 8 ala j oladdl) Jaes
3- The moisture content of aggregate. »\S 1 3 4 sk )l (5 gisa
4- Temperature. 3)) )y~ ds
5- Wind speed. 7Ll de ju

Effect of Time and Temperature on Workability dsill 48 e 5 ) jall da o5 < gl il

Freshly mixed concrete hardened with time. It is simply that some water from the mix is
absorbed by the aggregate if not saturated, some is lost by evaporation, particularly if the
concrete is exposed to sun or wind, and some is removed by the initial chemical reactions.
The compacting factor decreases by up to about 0.1 during a period of one hour from
mixing.
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Important Notes:

Because of the change in the apparent consistency of the mixture and the importance of
workability at the time of casting, it is preferable ==& to delay the workability check for
about 15 minutes after mixing,

the concrete temperature affects the workability, so the higher the temperature, the lower
the workability.
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Loss of Workability Juddl 448 & ¢)a8dl) g) 3 jLudll

Fresh concrete loses workability due to

)
L X4

mix water being absorbed by the aggregate if this not in a saturated state before
mixing
Sl L8 g5 GG 5 ddlad) A 3 daladind 2313 Lalal) sle Gl oS )
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evaporation of the mix water alall cle a3

*
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% early hydration reactions 3_Sull 4aale¥) C3lelss
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*

interactions between admixtures (particularly plasticizers and superplasticizers) and
the cementitious constituents of the mix. &uitewl) 3l gall (5 Aliaall ol gall (0 e L)

D)

+ Absorption of water by the aggregate can be avoided by ensuring that saturated
aggregate is used.
dhlil) 8 ) Gily aadia alS 5 aladind Ao g9 Aaldd) glal cilad) alS )11 (abatia) dadlae ¢Sy

+ Evaporation of mix water can be reduced by keeping the concrete covered during
transport, placing, and finshing, also using curring.
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