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ABSTRACT

The objective of this research was to predict the service life of reinforced concrete
marine structures in the Southern part of Thailand under chloride deterioration. The study
parameters included concrete compressive strengths and covering depths. The stochastic analysis
was adopted assuming the structure needs to be repaired when the probability of failure equal to
0.15. After the repair, the initial chloride content in concrete was set to 20% of the critical
chloride ion density and the reinforcing steel in concrete was recovered to the beginning
conditions. Then, the new deterioration cycle was simulated until a 100-year design service life.

The analysis is divided into 2 parts. Part 1 is the study of the properties of chloride
diffusion in reinforced concrete marine structures with 8 seaport cases in the Southern part of
Thailand. For part 2, the deterioration simulation of the reinforced concrete structures under
various concrete compressive strengths and covering depths were stochastically analyzed.

In Part 1, the average apparent chloride diffusion coefficient is 3.20x10" cm./sec. with
coefficient of variation of 0.522 and the calculated chloride content at the concrete surface is
13.08 kg./m.3 with the coefficient of variation of 0.195.

In Part 2, regarding the properties of chloride diffusion as obtained from the analysis in
Part 1, the researcher also considers the varied compressive strength of concrete at 210, 240, 300 ,

350 and 400 ksc. and the covering depth at 2.5, 3.0, 4.0, 5.0, 7.0 and 10 cm. in the order to



analyze the repairing time of reinforced concrete structure within the service life of 100 years.
According to findings of the analysis on the critical chloride ion density depending on the
concrete compressive strength, the repairing times would be dramatically increased within the
service life of 100 years if the concrete compressive strength is higher than 300 ksc. For the
concrete which its covering depth was found less than 3.0 cm., the increase of compressive
strength brings very less effect towards the repairing time. In case of the repairing time to more
than 100 years., the designer must use the concrete with compressive strength at 350 ksc. with
minimum covering depth at 10 cm. or the compressive strength at 400 ksc. with minimum
covering depth at 7 cm.

In addition, if the critical chloride ion density of concrete is designed to be equal to 1.2
kg/m.3 as determined by JSCE, the chloride deterioration is shortened comparing to the above
stochastically analytical results. Hence, this design could be considered as the conservative case.
However, if the concrete structure has low compressive strength like 210 ksc., the critical chloride
ion density would be similar to the designed critical chloride ion density.

The analytical results acquired by the deterministic method could meet with longer
repairing period than those obtained from every case study done upon the stochastic method. The
ratio of the repairing time as observed from the stochastic method to the deterministic method is

found between 0.7 and 0.8.



