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Properties of fresh Concrete 2. Workability. fresh concrete must have the ability to be.

1. Easy to mix

1. Consistency 2. Easy to transport and place into position
Degree of wetness or degree of water content or plasticity of 3. Easy to compact

concrete.

Apparatus for
Workability
Test of Concrete

FrLow TEST
OF CONCRETE

Compaction Factor
; Apparatus




Test of Workability (Consistency)
1. UNESCO : (hand test)
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Degree of Slump (cm)
Plasticity (expected)

stiff 0-2
plastic 3-7
Very plastic 8-15




2- Slump test

= 3 f =y i \ ,{._ \
a. Fresh concrete is placed in concrete for 3 layers. R PR | | \\
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b. Taping 25 strokes/layer by taping rode (24" long, 5/8 "dia. steel rod). ,',1 b [ B ] | ‘el »\
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c. After compacting raise the cone and flip it, then measure slump. True Zero Collapsed Sheic

Types of concrete slump




3. V. B. Test
V.B. Consistometer , is suitable for very stiff concrete

V. B. Time Test: elapsed time for transfer of concrete
from the cone into cylinder (sec.)




4. Compacting Factor Test or Density Ratio Test
Is suitable for (no slump concrete)

_ weight of (partially)compacted concrete (W1)

weight of (totaly)compacted concrete (W?2)

Calculate (W1) : weight of partially compacted concreter.
Calculate (W2): weight of totally compacted concrete
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5. Kelly ball (Penetration Test ) ASTMC360
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4. Flow Table Test (ASTM C124)
Is suitable for sloppy (very plastic concrete)

FLow TEST
OF CONCRETE w4

Flow Table Test

Degree of Plasticity | Compacting | Corresponding Corresponding
(workability) Factor Slump (cm) flow (%)

0-25 0-20
25 - 50 15 - 60
50 - 100 50 - 60
100 - 175 90 - 120
17C  ACA 11N 1CA

Dry (very low) 0.78
Stiff (low) 0.85
Plastic (medium) 0.92
Very plastic (high) 0.95
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fresh Concrete

1. Consistency & Workability S~ A v w
| E .«m' -i- % 1’# j.
2. Bleeding [— i J——

Py 4 EBPROPER TIES OF FRESH
3. Segregation L' ON Ckﬂf > ;F-“-‘
3. Plastic Shrinkage = ~ | " S

4. properties of fresh concrete




~ Interaction between bleeding and evaporation

S— b

surface water

Bleed water

Sedimentation Bleeding
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Causes of bleeding.
(i) presence of excess water.

(if) Deficiency of fine aggregate.
(i) Too much finishing.




Disadvantage of bleeding:

2. Reduce the bond between the
concrete and reinforcement and

cracks.

Disadvantage of bleeding:
1. Weak concrete surface and

cracks.

(a) Initiation

(b) After a
few hours




Factors tending to minimize bleeding
1. Well-graded aggregate.

2. Curing as soon as possible.

3. Relatively high cement content.

4. Low water content.

5. Using entrained air and admixtures.
.6. Using Fine cement

Graded Aggregate

Well Graded Blend
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To measure bleeding rate of fresh concrete, Pipette
Test (ASTM C323) l ' [,_

1. Capacity of Cylinder used for test (1/2 ft3). 3 boke ﬁ“l’l’“a‘“‘ of Test for

Bleeding of Concrete
2. Every (10 min.), bleeding water is withdrawn (=)
3. Record the accumulated time till ending of bleed

Cylindrical
Container

walter.
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Bleeding rate with time for different w/c
ratios

Graduated Cylinder



Recommendations to Reduce Plastic Shrinkage Cracks: Bleeding— il

1. Wetting the subgrade , forms , and aggregate before
casting concrete  (<all 38 alS 1 5 ) gall 5 A H¥I b 1),
2. Start curing very soon, by using temporary covering or _
water spray after placing to reduce evaporation. Plastic
shrinkage
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Segregationi! Settlement of gravel

downward

Hardened state

Causes of segregation

1- higher compaction of fresh concrete.

2- high gravel /sand (G/S) ratio in concrete
mix.
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Properties of Fresh (Plastic) Concrete

Unit Weight (W), Yield (Y), and Cement Factor (C.F)

Ex. For the concrete mix of (1 : 2.5: 3.5) by wt. The water content is (6 gallon / sack). Calculate
1.W , 2.Y , 3.CF of the mix (Assume air volume in

the mix is (1%).

Wt. 1sack=941b , Sp. gr. for agg. = 2.65 ,  Sp. gr. for cement = 3.15

1 gallon =8.33 1b ) 1kg =2.21b
w__ 6x8331lb _ __ wt/1sack

c 94 =0.53 volume = 62.4 Xsp.gr.

_ _ 94 _

wt. of cement =94 U.S sack volume of cement = i E 0.48

t. of sand = 94 x 2.5=235Ib 1 fsand = ——> __ =1.42
wt. of sand = S= volume of sand = —————— :

t. of 1=94 x3.5=3291b 1 f 1=—2 _—-1.99
wt. of gravel = S= volume of gravel = ————-— )
wt. of water =94 x 0.53=501b volume of water = 24 0.8

62.4 x1



Total volume = 0.48 + 1.42 + 1.99 +0.8 = 4.7 1t°/ 1 sack (without air)
Total volume = 4.7 + 4.7 x 1/100 = 4.75 {t® (with air) (1.01 x 4.7)

Total weight = 94 +235 + 329 + 50 =708 Ib / 1 sack

1.Unit Weight = welght _ 798 _ 149 1b/ fi:

volume 4.75

2. Yield (Production of fresh concrete for one sack of cement.)

volume  4.75

) » i _ :
Yield = Noof sacks 10 4.74 ft*/sack

1 sacks

e
3. Cement Factor C.F.= = ( 13 ) C.F—4_75 0.21 sacks/ft?
C.F=0.21x(3.3)*=7.54 sacks/m’ (SI units) C.F=0.21x(3.0) > = 5.68 sacks/yd’ (ft.Ib units)

~ 5.7 sacks/ yd®



Checking:
C L _25C __35C _ 053 , 1

62.4 x3.15 62.4X%x2.65 624x%x265 624x1 100

=217

C =540 lbs/yd®* + 94=15.73 sacks/ yd* = 5.7 sacks/ yd?

EXx. The volume of fresh concrete is 10 ft* by using 4 sacks of cement. Calculate Yield of
and cement Factor concrete

volume 10

’ — — — 3
Yield = Noof sacks 4.0 2.51t /1 sack 1Yd= 3 ft
1ft = 0.3 m
1 1 1Yd=0.9m
C.F.=——=—=0.40 sacks /ft?> lin. =25.4 mm
e 1 gallon =8.33 1b
1kg =2.2041b

C.F.=0.4 x (3.0)> =10.8 sacks /yd >



Properties of fresh Concrete - Temperature of fresh concrete

A - Concreting in Cold Weather

Minimum temperature of fresh concrete in cold weather is 60 °F (15.5 °C).

Y
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Low temperatures can cause:

1. Delayed setting: —laill ) clulall Al
The development of concrete strength in cold weather is low as compared with the strength
development at normal temperature. The setting period necessary for removal of formwork.
2. Damage of fresh concrete structure: 4kl ails Al 4y alaatg ) ja

If the fresh concrete iIs exposed to very low temperature (less than 0°C), This causes the
water to freeze and expand inside the pore structure. Then the damage of concrete.




