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Abstract: Based on the damage development equation of concrete subjected to freezing-thawing
cycles or chemical attacks, a systematic theory and the basic operation for the prediction on
service life of concrete structure were presented. Validity of the damage development equation of
concrete was established by the vast data obtained through single factor. Service life prediction of
some national key projections, such as the potassic manure plant in salt lake of Qinghai and
Beijing Cloverleaf Bridge, were studied by specially designed durability experiments, which
included single factor (salt lake bittern attack), double factor (wet-dry cycles compound with salt
lake bittern attack), 3. 5% mass concentration NaCl solution salt-frost experiments. Results
show that either ordinary Portland cement concrete or high strength concrete is not applicable to
the potassic manure plant in salt lake of Qinghai. Service life of Beijing Cloverleaf Bridge can also
meet the requirements of 50 years since C60 air-entrained high performance concrete subjected to

salt-frost action are adopted.
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Tab.1 Comparisons Between Predicted Life and Measured Life of Concrete Subjected to Freezing-thawing Cycles
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Tab.2 Damage Parameters and Expantancy Service Life of Concrete Used in Potassic Manure Plant in Salt Lake of Qinghai
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Fig. 1 Damage Failure Processes of Different Concrete
Subjected to Salt-frost Action
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Tab.3 Freeze-thaw Damage Parameters and Life Service
Expantancy of Different Concrete Subjected to
Deicing Salt Action
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