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Cement hydration and pore structure development in

low air pressure and low humidity

CHEN Xin, LIU Xu, DONG Shuhui , GE Yong
(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Typical curing modes considering low air pressure and low relative humidity were designed based on
normal engineering practice and physico-geographical environment of plateau regions. Cement paste specimens were
cured in these designed modes and subsequently experienced a series of tests to investigate the hydration level and
pore structure development. The level of cement hydration was characterized by the content of chemically-combined
water, which was tested by the loss on ignition. Pore structure development of hardened cement paste was analyzed
by both mercury intrusion and nitrogen absorption. The pore structure provided extra basis for cement hydration
evaluation. Finally, compressive strength test of concrete was conducted to verify the above chemical and physical
analyses on hardened cement paste. Results show that in the same relative humidity, the hydration level of cement
paste cured in low air pressure is lower than that in ordinary air pressure, presenting as lower content of chemically-
combined water and less gel pores. More capillary pores would remain at 28 d age if moisture retention untimely
discontinues to make the cement paste expose to an environment with low air pressure and low humidity.
Moreover, although all tested concrete groups satisfy the anticipated strength grade, there is a very limited surplus
for concrete cured in 61 kPa & RH 30% after only 7 d water immersion.
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Fig. 1 Methods for humidity control in the low-pressure tank
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Fig. 3 Porosity and average pore radius of hardened cement

paste cured in different conditions( MIP)
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in different conditions(MIP)
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paste cured in different conditions(NAP)
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