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Abstract In order to explore the mechanism of the effect of the metakaolin (MK)
on the drying shrinkage of cementitious materials, the drying shrinkage and mass
loss of Portland cement pastes with various MK contents (0, 5 %, 10 %, 15 %) and
different maturities (pre-cured in water for 3 d and 28 d, respectively), were
investigated by drying at 20 °C and 55 % relative humidity. The composition and
microstructure of cement pastes were determined by thermal analysis and mercury
intrusion porosimetry. Results show that the effect of MK on the drying shrinkage
of cement pastes is closely related to the MK content and maturity of the pastes.
The late-age drying shrinkage of cement pastes with different maturities decreased
with the increase of MK contents. However, the effect on the early age drying
shrinkage depended on the maturity of paste. The MK increased slightly the early
age drying shrinkage of the paste pre-cured for 3 d, and decreased the early age
shrinkage of the paste pre-cured for 28 d. The drying shrinkage of cement paste was
proportional to its mass loss and the mechanism of water loss and its relation with
the drying shrinkage varied. The decrease of drying shrinkage of blended cement
paste with the MK was due to the result of less and slower evaporation of water in
the MK blended cement paste with low porosity and refined pores structure by the
micro-filler effect, nuclear effect and/or pozzolanic reaction of the MK.
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