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New contributions of the dissertation:
1) Experiment study of fast chloride permeability level according to ASTM C1202 for typical concrete samples was conducted. The test results have shown that concrete grades C30-C40-C50 with electricity quantity transmitted from 2577 to 1799 (coulomb) belong to low and average chloride ion permeability level.  

2) Chloride diffusion coefficients are formulated based on fast permeability test ASTM C1202. These formulas are used to determine chloride coefficients for 18 samples, then the outputs are well compared to the results of prediction models of Stanish and Berke.  

3) Studies of foreign authors has been synthesized and a predictive formulation of apparent chloride diffusion coefficient is proposed based on concrete mixing ingredients, temperature, humidity of environment, age of concrete and crack level of concrete, as shown in Eq. 2.18.

4) A new model “LifeConBridge” was successfully formulated to predict the service life of reinforced concrete bridges at the coastal areas in Vietnam due to chloride penetration based on MATLAB programming. The service life includes two continuous stages: corrosion initiation stage and corrosion propagation stage. The model was applied for some examples and the outputs show that: the corrosion initiation stage (t1) at humidity H=100% is consistent with the output of “Life365”; the corrosion propagation stage is consistent with the test result of Liu. Therefore, the proposed model is believable.     

5) The effect of some parameters to the service life of reinforced concrete bridges in Vietnamese environment was considered for the proposed model (the thickness of cover concrete layer, ratio of water/cement, silica fume, chloride concentration threshold of reinforcement corrosion). 
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