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Study on the long-term variation law of temperature and humidity
in concrete with different water binder ratio

LI Yong-giang, BA Ming—fang*, ZHU Jie-zhao, WU Wei-ye
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: The internal temperature and humidity of concrete significantly influence its durability. In order to
investigate the long-term variation of temperature and humidity in concrete, concrete samples with different
water cement ratio are placed in indoor environment, and temperature and relative humidity (RH) with distance
of 3 cm, 5 cm, 7 cm and 9 cm from surface are investigated during a 140-day time-span. The results show that
under normal room-temperature conditions, the variations of temperature inside the concrete are mainly related
to the ambient temperature and the temperature variation trend basically keeps the same pace with the
environment. At a 7-day observation, the temperature difference between internal and environment is about 2
and then zero difference is noted after a 60-day period. Besides, the internal moisture in the high water cement
ratio concrete reaches the sufficiency level, and the RH remains at more than 85% in the 140-day test timeframe.
Furthermore, a distinct RH gradient difference is noted inside the low water cement ratio concrete, and the
deeper the depth is, the more relative humidity affected by hydration, and the minimum RH of 5 cm and 7 cm is
60.18% and 29.83%, respectively. The progress of hydration, the RH inside the concrete is, in the long run,
consistent with the environmental humidity.

Key words: concrete; temperature; relative humidity; hydration



