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Corrosion problem is occurred due to the determination of the infrastructure according to the increase in the service
period of steel structures. For the corrosion damage in steel structures, it can generally be reduced their structural -
performance from the loss of sectional properties generated by corrosion damage, their structural behaviors and the
irregularity of the surface generated from corrosion damage can be evaluated from their structural analysis based on the
changed sectional properties by corrosion as it is related to structural properties to resist applied load. Thus, the corroded
depth of the corroded structure should be evaluated to know their corrosion level. However, it is difficult to examine
corrosion level developed by the corroded surface, since corrosion is not environmentally uniform and affected by many
corrosion factors as temperature, relative humidity, airborne sea salt, and time of wetness unlike the other corrosion

problems of the steel bridges. To identify these phenomena, mechanical behaviors and fracture condition on the corroded
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surface should be analyzed considering corrosion environment and the time-dependent configuration of the corroded
surface affected by the corrosion environment. Its effect on the real structural behaviors continuously should be
examined to explain this corrosion fatigue generated from the corroded surface based on the time-dependent corroded
condition. Therefore, the characterized corroded surfaces should be quantitatively identified to know the effect of the
corrosion damage and its progress on the steel members and to evaluate their residual strength. However, its prediction
and maintenance methods for corrosion damage are not established. Thus, characterized corroded surface conditions
were quantitatively identified for the time-dependent corrosion environment from experimental and analytical approach
on the corroded steel structures to suggest the fundamental structural information of the corroded steel structure for
accrued basic information in the corroded steel structures and assess the possibility of the stress problem in the corroded
steel structure.

This dissertation consists of eight chapters as follow:

Chapter 1 examined about research background, the objectives and literature review for atmospheric corrosion
analysis and simulation on the corroded surface and corrosion fatigue were also examined.

Chapter 2 reviews on the corrosion mechanism, spatial statistical analysis and corrosion fatigue. The collapse and
damage on steel structures affected by corrosion damage introduced.

In Chapter 3, the atmospheric exposure tests were carried out at the 4 test fields depending regional corrosion
characteristics to reflect specific factors. This chapter explains the time-dependent configuration of the corroded surface
affected by the atmospheric corrosion environment. The time-dependent figuration and corrosion loss on corroded steel
plates were quantitatively evaluated to obtain the exposure test.

In Chapter 4, the corroded surfaces achieved from the atmospheric exposure test results were analyzed using typical
evaluation method and spatial statistical technique, because it is not evaluated the corroded surface figuration. Their
surface figurations of corroded surface were compared depending on their exposure test periods. In addition, they were
compared with other test results with different corrosion environment.

In Chapter 5, the time-dependent corroded surface is generated using kriging model based on the spatial statistical
value. The real corroded surface and simulated corroded surface were compared with those of spatial statistical value.
The verification for proposed spatial statistical analysis, time-dependent corroded surface and thickness change
depending regional corrosion environment were expected.

In Chapter 6, the stress concentration effect based on corroded surface in the steel member was examined
considering the corrosion condition and the configuration of corroded surface. To evaluate the stress concentration of the
corroded surface generated by spatial statistical simulation, it was applicability of stress concentration for corroded
surface generated by spatial statistical simulation. The stress concentration factors were proposed based on the stress
analysis by correlation analysis between configuration of corroded surface and stress concentration factor.

In Chapter 7, spatial statistical simulation conducted the corroded deck surface of the orthotropic bridge deck. The
numerical model developed for corroded surface and FE analysis models were constructed to simulate the stress and

displacement distribution of the orthotropic steel bridge deck according to the corrosion level of the deck surface.
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Finally, it summarizes the conclusions of the obtained results for the experimental and numerical studies.
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