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Influence of Silica Fume Content on Shrinkage of
Early-Age Cement-Based Materials

LI Binghao, XIAO Lianzhen', ZOU Di
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: A new kind of automatic contractometer was used to continuously measure the autogenous and drying
shrinkage of the paste samples with the silica fume of 5%, 10% and 15% by mass of cement from final setting to
168 h and from 24 h to 168 h. The results show that the autogenous shrinkage values from final setting to 24 h
are 34.5% , 57.1% and 65.8% of those at 168 h and the drying shrinkage values from final setting to 24 h are
66.7% , 71.1% and 75.8% of those at 168 h, which indicate that the autogenous and drying shrinkages mainly
occur in the first 24 h. The autogenous and drying shrinkage values and the ratios of autogenous shrinkage to
drying shrinkage increase with the silica fume content increasing at 168 h. There is a slow increase trend in the
autogenous shrinkage rate curves from 96 h to 150 h, demonstrating that the pozzolanic reaction occurs between
silica fume and the hydrate product Ca(OH ), from cement hydration. The study provides guidance and reference
for controlling silica fume content in high performance concrete and cement-based materials curing at early
stage.
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Tab. 1 Ratios of cement and silica fume paste

sample code  m (water): m (cement) : m (silica fume)
P0.4SF5 0.4: 0.95:0.05
P0.4SF10 0.4: 0.9:0.1
P0.4SF15 0.4:0.85:0.15
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Fig. 1 Curves of (a) autogenous shrinkage in 168 h and

(b) autogenous shrinkage rates in 40 h from the final setting
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Fig. 2 Curves of (a) drying shrinkage in 168 h and
(b) drying shrinkage rate in 24 h from the final setting
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Fig. 3 Curves of (a) autogenous shrinkage and

(b) autogenous shrinkage rate from 24 h to 168 h
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