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Synopsis

On the evaluation of economic impact for port facilities such as qﬁay-wa‘ll and breakwater, not only
the construction or improvement cost of facilities and recovery cost when they are damaged by
earthquake, but loss of various economic activities caused by damaged facilities must be considered.
In Addition, a development of stochastic evaluation method is needed because these economic
losses are much dependent on the situations of damaged facilities. Thus the objective of this paper
is to develop a stochastic evaluation method of economic impact for gravity type quay-walls, as an
example of port facilities, considering loss of freight transportation cost.

The problem is formulated as a choice of seismic coefficient of the subject as follows; i) preparing
occurrence frequency of earthquakes for each port by scale of earthquakes and by normal cross
section of gravity type quay-walls for each seismic coefficient, ii) supposing damage patterns of
berths by Monte Carlo simulation, based on the fragility curves estimated by degree of damage and
supposed cross section, iii) estimating recovery cost and loss of freight transportation cost for each
pattern, also considering situations of neighbor ports, iv) calculating the expected damage of
earthquakes for each seismic coefficient, by summation of the estimated cost for each scale of
earthquakes, multiplied by its occurrence frequency, and v) choosing the seismic coefficient to
minimize the summation of construction cost and the expected damage estimated from iv).

The proposed method is applied for container berths on two example ports; the first example is the
case with the single berth for container cargo in the port, and another is the case with multiple
berths for container cargo. As the results, the optimal seismic coefficients estimated are found to be
occasionally different between with and without a consideration of loss of freight transportation
cost.
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