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Abstract

Researchers always studied migration mechanism of chloride into concrete through drying-wet
cycle test in laboratory. However, dry-wet ratio and drying temperature used by different re-
searchers are totally different, which leads to the incomparability of test results under different
acceleration regimes, and there is no consensus on the correlation relationship between acce-
leration test and exposure test. In this paper, the temperature and relative humidity response of
concrete under marine environment of Qingdao are measured, which provides a basis for set-
ting up accelerated test regimes. Results showed that the temperature response of concrete in
the splash zone is obviously different from that of air, which shows three typical changing rules.
The temperature response of concrete in tidal zone has obvious seasonal characteristics. In
winter, the temperature of concrete in high tide area is lower than that of low tide concrete. In
other seasons, the internal temperature of high tide concrete is higher than that of concrete in
low tide area. The temperature of concrete in underwater area is basically the same as that of
seawater. The relative humidity of the concrete in the splash zone is above 95% within 0 - 10
mm, and the concrete at 25 mm and deeper is almost saturated. The concrete in underwater
area and tidal area is almost saturated. It is suggested that the dry-wet ratio of accelerated test
is 1:5 - 5:1. In the process of accelerated test, it is not recommended to dry the concrete into un-
saturated condition, otherwise the migration mechanism of chloride into concrete will be
changed, which is inconsistent with reality. It is urgent to establish unified accelerated test re-
gimes which can reflect the real situation of chloride penetration into concrete and the coeffi-
cient of acceleration is also needed.
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Figure 1. Sensor layout and location of concrete specimens
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Figure 2. Tidal height VS time around Qingdao
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Figure 3. Tidal height, temperature of air and temperature response of concrete in splash zone
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Figure 4. Temperature response of concrete at 20 mm in Different tidal levels varies with tidal height and temperature of air.
(a) Typical experimental results in winter; (b) Typical experimental results in spring, summer and autumn
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Figure 5. Tidal height, temperature of air and temperature response of concrete in underwater zone
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Figure 6. Atmospheric relative humidity and relative humidity response of concrete in splash zone
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