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Knowledge about a nature of the rheological properties of SCC 
will enable to better understand the phenomena occurring in the 
processes related to casting a self-compacting concrete. 
Understanding of the SCC thixotropic behaviour and the 
factors influencing that effect, will enable to practical use of this 
phenomenon to decrease concrete formwork pressure due to 
that mechanism. This will allow to optimum use of the formwork, 
by its proper design, particularly in terms of technology SCC.
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Purpose of the presentation is to show relationship 
between consistency of SCC (rheological 

properties of SCC) and its influence on formwork 
pressure (small part of research). 
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Fig. 1 SCC Formwork pressure for various rising 
speeds of the concrete [1]

Photo:  Akashi-
Kaikyō Bridge 
(www.pl.wikipedia.org)
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Fig. 2 Examples 
of reperted form 
pressure when 
using SCC [2]
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Fig. 4 Viskomat XL 
www.schleibinger.com

The rheological 
parameters of SCC were 
determined by using a 
rheometer Viskomat XL

The rheological 
properties of fresh 
concrete was described 
by the Bingham model [3]

Fig. 3 Circular probe for 
Viskomat XL www.schleibinger.com
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Fig. 5 Modified, according to the literature, Viskomat XL test 
procedure [4,5, Cheng] 

g, h
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Technical tests
The slump flow test and  t50cm 

test  (Abrams cone)

EN 12350 2 Testing fresh 
concrete: Part 2: Slump test
EN 12350 8: Self-compacting 
concrete — Slump-flow test

Fig.6 Slump-flow test 
(Photo: M.Drewniok, G.Cygan)
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Fig. 7 Labolatory 
model
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Photos: Laboratory 
model (M.Drewniok)
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Fig. 8 Pressure sensors and its 
software 
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Fig. 9 Correlation between R [cm] and g 
[Nmm]
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Tab.1 Materials and composition of 
mortar
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Fig. 10 SCC 13 Formwork pressure for different  
sensors

concrete 
casting

Rising speed 1 
m/h
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Fig. 11 Formwork pressure for different SCC 
(SCC1, SCC7, SCC13)

bottom 
sensor
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1. Concrete mixtures which has very low 
yield stress and and very high plastic 
viscosity can reduce formwork pressure; 

2. Concrete mixtures which has largest and 
fastest slump flow can made a higher 
formwork pressure ;

3. Increasing values of yield stress and 
plastic viscosity can reduce the formwork 
pressure. 

NEXT … collumns 270 cm, 540 cm high and 
walls
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