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Slump Flow @ Construction Site 
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440 mm (18 in) - 850 mm (33.5 in)

Perfect!

Robustness

Segregation!

Too stiff!
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Correkt Moisture, Temp=20 °C, Sand 7 %<0,125 mm

Response to varying parameters

P. Billberg, M. Westerholm (2008)
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Fine sand ± 7 %

Temperature ± 10°C

Sand moisture ± 3 %

Solid Materials

Cement:
CEM II/A-LL 42.5 R (app. 13% limestone)

Aggregate:
0-8 mm and 8-16 mm, glaciofluvial origin

Powder materials:
LP1: Crystalline limestone, D0.5 = 40 microns
LP2: Crystalline limestone, D0.5 = 25 microns

Chemical Admixtures
Superplasticizers:
SP1: PCE, 35% solids
SP2: PCE, 30% solids
SP3: PCE, 35% solids

Viscosity Modifying Admixtures:
VMA1: Modified starch
VMA2: Microbial anionic polysaccharide
VMA3: High molecular weight ionic polymers
VMA4: Polysaccharide

Configured also
for stability (VMA?)

Slump Flow

Viscometer ConTec 4
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Slump Flow Area
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Sand moisture deviation (%)

Dynamic Yield Stress Area

-1 0 +1
Sand moisture deviation (%)

D
yn

am
ic

 Y
ie

ld
 S

tr
es

s,
 

0
(P

a)

y = 0.0009x2 - 1.73x + 819
R² = 0.925
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Slump flow (mm)

Correlation Slump Flow - Yield Stress

y = 0.22x-71
R² = 0.95
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Yield Stress

Plastic
Viscosity
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Mix Design - Reference Mixtures

Material Kg/m3

Cement 300 375

Water 210 188

W/C 0.7 0.5

Coarse Aggregate 30% 40%

SP Type SP1 SP1

Powder Type LP1/LP2 LP1/LP2

Powder weight 200 100
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LP1 - W/C 0.50
LP1 - W/C 0.70
LP2 - W/C 0.50
LP2 - W/C 0.70

Slump Flow Responses - Refs
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Sand moisture deviation (%)

Reference SCCs

Slump Flow Area vs. Yield Stress Area

R² = 0.99
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Powder/Comb./VMA Mixtures

Cement = 375,  W/C = 0.5,  Powder = LP2

SCC Type

Powder Comb. VMA

LP2 weight 100 50 -

CA 40% 35% 30%

SP Type 1, 2, 3 SP1 SP1

VMA Type 1, 2, 3 1, 2, 3, 4 1, 2, 3, 4
low, various, dosages
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N/A

R² = 0.88
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Correlation S@10min - SI

R² = 0.98
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Conclusions
The more free water (higher W/C or coarser powder) 
the more robust the SCC becomes.

SP type important for robustness. SP2 and SP3 better 
than SP1 due to enhanced stabilizing ability.

Except for the SCCs with VMA1, the powder type SCC 
is generally more robust.

For the powder type SCC, VMA3 performed best 
(slump flow, yield stress, SBU, FC)

Strong correlations: slump flow vs. yield stress and FC,
and initial static yield stress vs. SBU and SI 

Thank you!


