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Effect of Grading Distribution Modulus on Rheological Properties of
Composite Cementitious Materials Paste
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(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: Based on a closely packed grading model, the effect of the grading distribution modulus on the rheological
properties of composite cementitious material paste was studied. The results show that the effect of grading
distribution modulus of the Dinger-Funk model on the yield stress and plastic viscosity of different composite pastes
varies. The rheological properties of pastes are correlated with its wet packing density to a certain extent, and the
water film thickness is a key factor affecting the rheological properties of the pastes through the grading distribution
modulus. As the water film thickness increases, the yield stress and plastic viscosity of composite cementitious
materials paste decrease in a power exponential manner. This effect can be represented by the simplified YODEL
model and Ahmadah model.
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Fig.1 Particle distribution of cementitious materials
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Table 1 Basic physical properties of cementitious materials

Specific surface  Apparent density/

Materil area/(m’+kg™) (kg*m™) d/pm - diy/pm
C 355.1 3147.1 2.21 27.39
SF 15738.4 2153.3 0.10 5.61
FA 1886.7 2 508. 2 1.26 33.01
SL 428.0 2844.0 1.38 43.67
LP 364.9 2688.0 2.66 110. 98
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Table 2 Mix proportions of composite cementitious materials under different ¢ values
Mix proportion/(kg=m *)
Group g value U,
C FA SL SF LP
C-FA-0.10 0.10 2328.8 652.1 1.19
C-FA-0.15 0.15 2457.8 549.3 1.20
C-FA-0.20 0.20 2590.0 443.9 1.21
C-FA-0.25 0.25 2715.9 343.6 1.22
C-FA-0.30 0.30 2841.7 243.3 1.23
C-FA-0.35 0.35 2961.3 148.0 1.24
C-FA-0.40 0.40 3080.9 52.7 1.25
C-SL-0. 10 0.10 1973.2 1060.8 1.21
C-SL-0.15 0.15 1712.0 1296.9 1. 20
C-SL-0. 20 0. 20 1447.6 1535.8 1.19
C-SL-0.25 0.25 1183.3 1774.7 1.18
C-SL-0. 30 0.30 912.6 2019.2 1.17
C-SL-0.35 0.35 642.0 2263.8 1.16
C-SL-0.40 0.40 371.3 2508.4 1.15
C-SF-0. 10 0.10 1595.5 1061.4 2.13
C-SF-0.15 0.15 1734.0 966.7 2.16
C-SF-0. 20 0.20 1869. 3 874.1 2.19
C-SF-0. 25 0.25 1998.3 828.9 2.23
C-SF-0. 30 0.30 2124.2 699.7 2.26
C-SF-0. 35 0.35 2243.8 617.9 2.29
C-SF-0. 40 0.40 2 360.3 538.3 2.32
C-LP-0. 10 0.10 1076.3 1768.7 1.14
C-LP-0. 15 0.15 909.5 1911.2 1.13
C-LP-0.20 0.20 739.5 2056.3 1.12
C-LP-0. 25 0.25 575.9 2196.1 1.11
C-LP-0. 30 0.30 412.3 2335.9 1.10
C-LP-0.35 0.35 248.6 2475.6 1.09
C-LP-0.40 0.40 91.3 2610.0 1.08
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Fig.3 Shear stress-shear rate of pastes
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Fig. 4 Fitted yield stress and plastic viscosity of pastes
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