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Elucidation of essential rheological property of Bingham fluid based on the
focal point formation among flow curves of fresh cementitious materials
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It is known that rheological property of fresh cement mortar with

superplasticizer shows Bingham fluid character which has plastic viscosity and yielding value. It is
also found that the linear shear strain and shear stress relationship of these Bingham fluids which
have different plastic viscosities due to different dosage of superplasticizer cross and form clear
focal point in the third 3uadrant. In this research it was found that this focal point shifts
linearly according to the dynamic change between local shear strain and apparent one. Consequently,
it is hypothesized that the position of focal point on its locus is changed according to clearance
between rotor and outer wall of the rotating viscometer. Further, detailed data of non-linear flow
rate distribution in space detected by MRI in the published literatures were analyzed in this
research and it was found that they can be clearly represented by quadratic function or cubic one.
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Author Material
Raynaud et al. 3.2% Bentonite
(2002) suspension

Coussot et al. (2002)

Soft-Glassy materials

Roussel et al. (2004)

3.2% Bentonite

suspension
Wasenius et al. 46% PMMA core-shell
(2005) latex

Jarny et al. (2008)

W/C35% Cement paste

Gabriele et al.
(2009)

Sunflower oil

Rodts et al. (2005)

Foam

Ragouilliaux et al.

Drilling mud

(2006)
Drappier et .
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al.(2006)
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(a)Bentonite  [1.78E-06 1.08E-06
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[75) —
é“g (c)Mayonnaise [1.181E-05 [3.477E-06
Q
d:‘g (dSilica 9.714E-07  |4.877E-07
o
n (dhoney 3.868E-06 [3.178E-06

(e)Cement paste|1.31E-06 1.73E-06

3.2% Bentonite suspension
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1Hz, 2Hz

=
z

4.565E-08 |1.334E-08

core-shell
latex

0.16, 0.8Hz

46%

1.246E-08 [1.652E-08

W/C35% Cement paste

8.74E-06 1.07E-05

Sunflower oil

1.354.E-06 |1.595.E-06

Foam

2.076E-05 |8.560E-06
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1.31E-06 1.73E-06
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