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Introduction R

SCC is sensitive to:

-small variations in the properties of the constituent materials
-batching accuracy

-variation in the mixing process.

At the mixing plants, current manufacturing technology is not always
capable of producing SCC with specified rheological properties at an
acceptably low batch to batch variation.

The Visco Probe system is one of the first systems to provide a measure of
the rheological behaviour directly in the mixer. Including a decision-making
system it may be one step forward towards more consistent SCC
production.
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Introduction

Important to note that bringing the concept of rheology into practice is not
an easy matter.

A lot of people involved in every day SCC production do not know the term
rheology and the associated terms Bingham, shear stress, shear rate, yield
stress and plastic viscosity.

Very often SCC is characterised qualitatively using words like wet, dry,
sticky and stiff.

Often, the slump flow is the only quantitative measure used in production
control (only limited number of batches).
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Aim of study =

To compare the Visco Probe response in full scale production with

fundamental values of yield stress and plastic viscosity measured by the
4C-Rheometer.

Based on the above, to establish mathematical procedures to translate

“arbitrary” rheological parameters measured by the Visco Probe into
physical values.
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Visco Probe
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Visco Probe

Visco Probe 1
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Visco Probe 2

%’I I) Betonelement oamsn

Tarque T [Nm]

2200
2880
2560
2240
1920
1600
1280
460
G
30
1]

Zero-viscosity TO [Pa]

(i 1]1]
540
420
420
360
300
240
120 i‘.__
120

o]l

0 75 150 225 300 375 480 525 GO0 G675 750

Time

0 10 20 =30 40 S0 6O YOO 20 490 100

“zcosity u [PaTs]

Zero-wiscosity TO [Pa]

1000
a0
200
FOo0
GO0
500
400
300
00
100

I 2 3 A G g a 11 1z 14 15

Fogle speed
Actual values
Mix design |32—
| est44
Viscosity Zero-viscosity
Target value | 32 | 170
Max, Dreviakion | 4 |4|:|

Sbop measurem.

Ok Commenk
Close

Skatus From

Rheology of Building Materials, 215t Conference

29 February 2012, Regensburg

INSTITUTE

Niels Nielsen



W’I I’ Betonelement oamsw

Visco Probe

QC issues:
- The Visco Probe is measuring during the mixing process
- The Visco Probe is measuring in the full batch
- The measured values are related to shear force in the concrete

INSTITUTE

- All shear forces measured are saved in a log file. It gives the possibility to simulate

and analyse batches after casting

- The Visco Probe gives a full documentation of the adjustment of the Visco Probe

viscosity and yield value as shown below

Visco probe
Dos.Vand Viskositet Flydespanding
Sats Onsket Opnaet @nsket Grov Fin Slut @nsket Grov Fin Sl
10,08 10,60 36,00 52,00 33,00 35,00 300,00 358,00 330,00 300,0
Efterleb 2,00 Korrektion pr. enhed (Pr.m3) 0,7200
In English
— Water Viscosity Yield value
Target Added Target Measure 1. contr.* | 2. contr.* Target Measure 1 contr. 2. contr.
1 10,08 10,60 36 52 33 35 300 358 330 300
Tailing: 2,0 Correction per unit per m5: 0,722

* 1. control: At end of mixing time * 2. control: When discharging the mixer
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4C-Rheometer
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4C-Rheometer
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Test program "~ 7

Two days test program at CRH facilities in Hobro, Jutland. SCC is the only
concrete type used to produce prefab prestressed concrete elements of
various kind.
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Test program

Mixer type: Haarup 3000 Litres
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Test program

Approximately 30-40 batches produced every day.
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Test program R

Action App. Time (min)
Mixing 0-3

Visco Probe measurements 0-3

Concrete is emptied into a large crane bucket and 3.5

transported to the production hall

A concrete sample is taken from the crane bucket by pouring £_8

into a wheel barrow.

4C-Rheometer measurements 8-10
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Results

Visco Probe — adjustment of parameters
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Results
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Result

Visco Probe — adjustment of parameters

“Yield stress” l,
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Results
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Results
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Conclusion T

A comparative study of corresponding Visco Probe and 4C-Rheometer
measurements have been carried out.

A total of 21 SCC mixes have been measured. The concretes were produced
at Betonelement in a full scale counter current mixer.

Arbitrary values of “plastic viscosity” and “yield stress” from the Visco Probe
have been correlated to physical rheological parameters measured by the
4C-Rheometer. The same best fit optimisation have been applied on all
measurements.

A reasonable correlation is obtained on the plastic viscosity and yield stress.
Both within the same mix design series and across mix designs.
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Conclusion

However, a deviation was observed on two of the measurements of a very
high yield stress measured by the 4C-Rheometer. Further investigations
are needed to explain these “off” values. Potential reasons:

- Itis a “source of error” due to practical setup.

- The flow in the mixer is very complex. Maybe at high yield stresses, the
flow pattern changes character, which need to be taken into account e.g.
through optimising the position of the Visco Probe inside the mixer.

Similar kind of studies are on-going at Hi-Con, producer of concrete
elements with high strength concrete, and Unicon, ready-mixed concrete
producer.
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