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Measurements of workability:Jgudal) 4lid Luld

1. Slump test
2. Compacting factor test
3. Flow test
4. Vebe test
1. Slump test
The concrete slump test measures the consistency of fresh concrete before it sets. It is
performed to check the workability of fresh concrete, and therefore the easy with which
concrete flows.
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Test Procedure

The test is carried out using a metal mould in the shape of a conical known as a slump
cone or Abrams cone, that is open at both ends and has attached handles. The cone have
internal diameter of 100 mm at the top and of 200 mm at the bottom with a height of 305
mm. The cone is placed on a hard non-absorbent surface. This cone is filled with fresh
concrete in three stages. Each time, each layer is tamped 25 times by metal rod

At the end of the third stage, the concrete is struck off with the top of the mould. The
mould is carefully lifted vertically upwards, so as not to disturb the concrete cone.
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Tvypes of slumps:

1. True slump: Slumping evenly all around

2. Shear slump: One half of the cone slides down an inclined plane, the test should be

repeated. Shear slump usually occur in harsh mixes &l “Ualal due to lack of cohesion
<luldd in the mix.

3. Collapse (zero slump) : Occur in mixes of stiff consistence —la al &,

a True slump b Shear slump ¢ Collapsed slump
Description of Slump
workability

mm in.

No slump 0 0
Very low 5-10 iz
Low 15-30 311
Medium 35-75 11-3
High 80-155 31-6
Very high 160 to collapse 6+ to collapse

Table shows Description of Workability and Magnitude of Slump

2. Compacting factor test

1- The sample of concrete to be tested is placed in the upper hopper up to the brim.
el Ao (5 g g Al JAlL (5 slall Ja 5 Al

2- The trap-door is opened so that the concrete falls into the lower hopper.
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3- Then the trap-door of the lower hopper is opened and the concrete is allowed to fall
into the cylinder.
Le s Ll o 0l 200 sl 8 Al Al Jadss oS3 JJand) Jo g Al 4 g s

4- The excess concrete remaining above the top level of the cylinder.
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5- The outside of the cylinder is wiped clean. The concrete is filled up exactly up to the
top level of the cylinder(.“Weight of partially compacted concrete™ ).
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6- The cylinder was filled with concrete and fully compacted .This weight is known as
“Weight of fully compacted concrete”.
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The Compacting Factor =Weight of partially compacted concrete

Weight of fully compacted concrete

Upper Hopper

—— Lower Hopper

Cylinder ———

Base

Figure (4-3): compaction factor apparatus.
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3. Flow Test
Equipment of test

Flow table dimensions 70 centimetres (28 in) square. Abrams cone, open at the top and at
the bottom - 30 cm (12 in) high, 17 cm (6.7 in) top diameter, 25 cm (9.8 in) base
diameter. Tamping rod, 60 centimetres (24 in) long.

Conducting the test

e The flow table is wetted.

e The cone is placed in the center of the flow table and filled with fresh concrete in
two equal layers. Each layer is tamped 10 times with a tamping rod.

e Wait 30 seconds before lifting the cone.

e The cone is lifted, allowing the concrete to flow.

e The flow table is then lifted up 40mm and then dropped 15 times, causing the
concrete to flow.

e After this the diameter of flow of the concrete is measured
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4. \Vebe Test

The apparatus is paced on top of a vibrating table. The fresh concrete is compacted into a
conical slump mould. The mould is removed and a clear plastic disc is placed on the top
of the concrete. The vibrating table is started and the time taken for the transparent disc

to be fully in contact with the concrete (the Vebe time), is measured.

The main advantage of this test is that it is a dynamic test and can be used on concretes

that are too stiff for a slump test.

E L Rotating Arm
Moving Vertical Rod i LA
"—: | / Slump Cone
Clear Plastic Disk | ,1' 1 s
l II|| H A/Contamer

Vebe Table

= F

Figure 10: Vebe Consistometer
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Vibration
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Mixing Time : on a site the engineers like to mix concrete as rapidly as possible so it is
Important to know what is the minimum mixing time necessary to produce a concrete

uniform in composition and a result of satisfactory strength.
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The factors influencing the mixing time of concrete: hldll <dy Jte A3 Jal go
1- The type of mixer and its capacity Lgtin y Al & o5
2- The climatic conditions of site especially the temperature.
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3- The method of placing the materials in mixer. LAl A ) sall pusa 9 48y Hla,

Effect of long period time of mixing the concrete kil g3y il
Long period of concrete mixing may be lead to:

1
2
3

Evaporation of water from the mix. 4alall sla A
Decrease in workability. Juiill 446 lass

Grinding of the aggregate particularly if soft. s 3 <ulS 13 Lald &Sl Gla (ada

The friction effect also produces an increase in the temperature of the mix. s
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