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INTRODUCTION

2 Aim of the study was to compare rheometers
0 “Mix by mix” comparison

2 Evaluation of number of repetitions

o Comparison of time dependent behavior

2 Comparison with workability method
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RHEOMETERS

o ConTec Viscometer 5
o Outer cylinder radius, R, = 145 mm
o Inner cylinder radius, R;= 100 mm

o Height of the cylinder, h = 100 mm
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RHEOMETERS

o ICAR Rheometer
o Outer cylinder radius, R, = 143 mm
o Inner cylinder radius, R; = 63.5 mm

2 Height of the cylinder, h =127 mm
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RHEOMETERS
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TEST PROGRAM

2 12 different SCC mixtures (40 liters)

2 Rheology and slump flow at times O min, 20 min, 40
min and 60 min after end of mixing

2 Mixing procedure (5 min):
= Dry constituents - 1 min
= Half of the water, 0.3 | of water with diluted liquid

admixtures, rest of the water - 1 min (while mixing)

= Mixing for another - 3 min
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TEST PROGRAM - mixtures

SCCR1 | SCCR2 | SCCR3 | sccM1 | sccMm2 | sccM3 | scema
&g;\” oS8 @ 4d0 400 400 400 400 400 400
VIC 0.46 0.52 0.58 0.58 0.58 0.58 0.58
WATER (kg) | 184 208 232 232 232 232 232
Xgé_R(ig) 688 659 630 652 674 696 726
(Fk'g')E AL 875 839 802 830 858 886 924
L ER EI’('S')E 255 | AR S | OTEEO|C s D EGE | GEE -
SP1 (%) * 0.70 0.70 0.70 0.70 0.70 0.70 0.70
VA (%) * : : 0.10 0.20 0.25 0.30 0.35
gé?: * Percentage of binder (cement+limestone filler)
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TEST PROGRAM - mixtures

SCCR4 | SCCR4A | sccRr4B | sccac | sccab
CEMI425R | 400 400 400 400 400
(kg)
V/C 0.52 *% *% *%* *%
WATER (kg) 208 213 203 198 218
COARSE
e 656 656 656 656 656
(Fk'g'}')E AGG. 835 835 835 835 835
LIMESTONE
Sl el 210688 ERicle @icio sl Bl (o e
SP2 (%) * 1.15 1.15 1.15 1.15 1.15

* Percentage of binder (cement+limestone filler)

** VVolume for the composition of the concrete is different than 1 m3
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TEST PROGRAM

2 Measuring procedure:
= Containers filled at the mixer
= Moved to rheometers positions
= Remixed with flat rod before each measurement
= 3 repetitions at every time interval
= Return to mixer till next time interval, remix
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TEST PROGRAM

Measurement example

) s frequency (rps)
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RESULTS — mix by mix

o Mixture SCCR1 had a slump flow of 370 mm
2 Not really a SCC
o Excluded from analysis
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RESULTS — mix by mix

Yield stress

—m— — ConTec Viscometer 5- 1 — —¢— — ConTec Viscometer 5 - 2

—A— — ConTec Viscometer 5- 3 ————— ConTec Viscometer 5 - awg
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RESULTS — mix by mix

Plastic viscosity

—#— — ConTec Viscometer 5-1 — —&~ — ConTec Viscometer 5-2

—A~— — ConTec Viscometer 5-3 — ConTec Viscometer 5-avg
—# = = ICAR Rheometer-1 — —9%— — ICAR Rheometer-2
—A— —|CAR Rheometer-3 — ICAR Rheometer-avg
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RESULTS — number of repetitions

uuuuuuuuu

Number of R?
repetitions T u
1 0.048 0.614
2 0.283 0.703
3 0.436 0.726
At least 2, remove
bad measurements 0.684 0.678
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RESULTS — number of repetitions

Yield values

y = 1,1682x - 9,1328
R® = 0,6843
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RESULTS — number of repetitions

Plastic viscosities

y = 1,0967x + 4,741
R?=0,6777
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RESULTS - time (SCCR2)

Yield value Yield value - normalized
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RESULTS - time (SCCRA4B)

Yield value Yield value - normalized
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RESULTS - time (SCCM3)

Yield value Yield value - normalized
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RHEOLOGY - WORKABILITY

Yield value - slump flow Plastic viscositiy - slump flow
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CONCLUSIONS

2 In “mix by mix” analysis we observe similar trends for
both rheometers with a few points visually standing
out

2 We recommend measuring at least 3 times so we
can eliminate possible bad results

2 We observe similar time behavior of SCC with both
rheometers

2 We must be careful at measurements at time 0 min,
normalizing Is very sensitive to this point

o Correlation between rheology and workabillity is
similar for both rheometers
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