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Creep mathematical model of self-compacting concrete

based on parameter sensitivity

CHAO Pengfei
(Fujian Yongzheng Construction Quality Inspection Co., Lid., Fuzhou 350012, China)

Abstract: Due to the particularity of its mix proportion, creep performance of SCC is different from that of or-

dinary concrete. Based on the creep experimental data considering the influence of multiple parameters, the

sensitivities of four main parameters, i.e., binder-aggregate ratio, water-binder ratio, sand ratio and fly ash

content, were analyzed. The mathematical model of hyperbolic function of SCC creep is established and is used

to predict the long-term deformation of SCC.
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Fig.1 Pore structure of cement gel in concrete
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Fig.2 Schematic diagram of concrete

consolidation process
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Tab.1 Experimental design of control variable method

REASS  REH b K H WRBR BAEASRIE/MPa  BRPERRL MPa
SC1 0.34 0.49 0.33 0.2 35.2 30.1
SC2 0.34 0.49 0.28 0.2 30.1 27.2
SC3 0.34 0.52 0.30 0.4 33.0 31.1
SC4 0.34 0.46 0.30 0.4 34.7 31.9
SC5 0.28 0.49 0.30 0.4 36.7 32.2
SC6 0.31 0.49 0.30 0.4 38.2 31.2
SC7 0.34 0.49 0.30 0.4 39.0 33.2
SC8 0.34 0.49 0.30 0.2 39.7 35.2
SC9 0.34 0.49 0.30 0.3 39.3 33.6
SC10 0.34 0.49 0.30 0.5 36.8 31.0
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Fig.4 Testing data of creep of SCC with different binder-aggregate ratio, sand ratio,

water-binder ratio and fry ash content
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Tab.2 Fitting values of coefficient 1/A and A, obtained from test data

s 2B EE [N KL KB i

0.34 0.31 0.28 0.46 0.49 0.52 0.33 0.30 0.28 0.2 0.3 0.4 0.5
17 A 17.09  13.93  12.21 18.12  17.09 1292  25.51 23.53 19.12 23.53 2232 17.09 17.45
A, 5.04 3.40 3.21 2.62 5.04 2.46 5.82 6.04 387 6.04 7.43 504 4.19
R’ 0.973 0973 0.966 0987 0.966 0980 0.994 0.994 0.975 0.975 0.987 0.987 0.991
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Fig.5 Linear function diagram of binder-aggregate ratio, sand ratio, water-binder ratio and fry ash content
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Fig.6 Residual percentage of creep calculation

value of all testing groups
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