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Abstract: Natural seawater and sea sand were adopted to mix mortars with water-cement ratios of
0. 40 and 0. 47, and the mechanical behavior degradation and microstructure damage were
investigated after elevated temperatures. Three-point bending and axially compression tests were
conducted to obtain the changes of of flexural and compressive strength of seawater and sea sand
mortar (SSM) after elevated temperature. Combined with digital image correlation (DIC)
method, the deformation development process of SSM under three-point bending load was
captured in real time. Thermogravity analysis was performed to measure the mass loss of
seawater mixed cement paste under elevated temperatures. The microstructure damage of the

paste after high temperature was observed and analyzed by scanning electron microscope (SEM).
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The results show that after high temperature, the flexural and compressive strength of SSM

increase first and then decrease with the increase of temperature, and the degradation of flexural

strength is larger than that of compressive strength. The established degradation formula of

flexural and compressive strength is in good agreement with the test. DIC results show that

under the same stress level, the higher the temperature is, the more fully the SSM mid-span

strain develops, and the greater the mid-span deformation at peak stress. The thermogravity

analysis results show that with the increase of temperature, the greater the water-cement ratio,

the more the mass loss of the slurry. SEM results indicate the microstructure of paste becomes

notably looser after higher temperature.

Key words: seawater and sea sand mortar; elevated temperature; digital image correction method;

thermogravity analysis; strength degradation; microstructure damage
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Fig.2 DIC acquisition and loading equipment
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Fig. 3 Paste powder for thermogravity analysis
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Fig. 4 Paste samples for SEM
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Fig.7 Strength reduction of SSM after elevated temperature
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