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Calculation of Rheological Parameters of Cement-Based Materials Based on Solution to the
Couette Inverse Problem

LI Mengyuan, LIU Yu, HAN Jianguo, YAN Peiyu
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The measurement scheme of rheological parameters of fresh cement-based materials and the processing method of
measured data were given. The feasibility of different methods, i.e., using of the shear stress and shear strain rate displayed on
rheometer, some approximate equations and solution to the Couette inverse problem was analyzed for calculating the rheological
parameters of fresh cement-based materials. The analysis results show that the solution to the Couette inverse problem as a reasonable
method can be used to obtain the rheological parameters of fresh cement-based materials. The corresponding calculation procedure
was given. The influence of plug flow on the calculation of rheological parameters of fresh cement-based materials could be
considered. The calculation of rheological parameters of fresh cement-based materials could be more accurate for the measured data

in the absence of plug flow.
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Fig. 1 Commonly used measuring scheme for measurement of
rheological parameters of fresh cement-based materials
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Table 1 Mix proportion of cement paste

Mass fraction w/ %

Fly ash Silica  Water-binder ratio
Cement . GGBS
microsphere fume
62.35 19.75 11.73 6.17 0.17

GGBS is ground granulated blast furnace slag.
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Fig. 4 Effective data pairs used to calculate rheological
parameters of cement paste
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Table 2 Calculation result of rheological parameters of
cement paste

Yield stress/Pa Plastic viscosity/(Pa-s) Correlation coefficient

13.8 8.85 0.998
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Table 3 Determination of plug flow in calculation process
of rheological parameters of cement paste

Points used to  The minimum shear

caleulate stress/Pa Yield stress/Pa Remarks
P1~P11 6.10 13.80 Plug flow
P1~P10 7.43 13.80 Plug flow
P1~P9 8.62 13.40 Plug flow
P1~P8 9.59 12.30 Plug flow
P1~P7 10.60 11.40 Plug flow
P1~P6 11.80 10.40 No plug flow
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Table 4 Calculation result of rheological parameters of

cement paste based on the condition of “no plug
flow”

Yield stress/Pa Plastic viscosity/(Pa-s) Correlation coefficient

10.4 9.56 0.996
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Fig. 6 Linear fitting of the rheological data of cement paste
based on the condition of “no plug flow”
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