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Research on the Rheological Model of Cement Paste with Large Fluidity
Huang He,Jiang Yaging, Pan Tinghong,Ji Xuping
(College of Mechanics and Materials of Hohai University, Nanjing 211100, China)

Abstract: This paper aims at studying the rheological parameters model of fresh cementitious materials with
polycarboxylic superplasticizers. Rheological properties of the high fluidity cement paste were measured by RST-SST rota-
tional rheometer,and the rheological parameters obtained from the empirical model were compared with those from the
theoretical model.The results show that the modified Bingham model is more applicable to high fluidity cement paste , the
empirical viscosity values obtained from the Bingham model are more consistent with the theoretical viscosity of the paste
and its viscosity parameters can be used to characterise the viscosity values of the paste.The parameters in the modified
Bingham model satisfy a quantitative relationship with the theoretical viscosity of the paste:n=m,+100c.
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Table 2 Cement paste fluidity with polycarboxylic
superplasticizers
No. 1 2 3 4 5 6
BN/ mm 220 175 205 285 210 310
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Table 1 Cement chemical composition ( wt. %)

Si0, AlLO; Fe,0; Ca0 MgO K,0 NaO SO;  LOI
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Fig.1 Particle size distribution of cement
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Fig.2 Rheological parameters test procedure
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Fig.3 Conceptual model of cement pastes microstructure
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Table 4 Fitted results of rheological parameters

Bingham 2tk Bingham
%5
A R? A R?
1 ©=130.28+2.73y 0.992 7 = 124.82+2.98y-0.002 57> 0.992 8
2 = 185.24+2.94y 0.992 7 = 188.71+2.787+0.001 67> 0.992 6
3 £=220.75+3.61y 0.998 3 £=213.80+3.937-0.003 27> 0.998 5
4 £=268.67+1.37y 0.955 3 £=242.89+2.54y-0.012 0y” 0.972 3
5 ©=50.49+1.50y 0.993 8 £=60.29+1.05y+0.004 577 0.995 9
6 t=-6.89+1.0ly 0.973 5 = 14.49+0.05y+0.009 6> 0.995 7
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