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A Study on the Estimation of Failure Probability of Pile-Supported Wharves
against a Level-One Earthquake Ground motion
by using First-Order Second-Moment Method

Takashi NAGAO*
Shugo FUJIMORI**

Synopsis

Reliability-based design methodology is going to be introduced to the technical design standard for port
and harbor facilities. The standard design method of pile-supported wharves against a level-one earthquake
ground motion will be partial factors design method. The method is easy to be carried out, however, some
estimation error of failure probability is unavoidable when compared with more precise method like FORM.
We showed that failure probabilities of pile-supported wharves can be evaluated with high accuracy by
FOSM which is simpler than FORM. We furthermore applied FOSM to the evaluation of life cycle costs.

Ordinarily, FORM or more complicated method is required for the evaluation of life cycle costs because
calculation of failure probability is necessary. In addition, one must calculate failure probabilities under
various conditions and so it is very time consuming. We showed that life cycle costs can also be evaluated
with ease and high accuracy by FOSM, which implies that life cycle minimization methodology can be

applied to the practical design.

Key Words: pile-supported wharf, failure probability, first-order second-moment method, life cycle cost

* Head of Port Facilities Division, Port and Harbor Department
** Exchanging Researcher of Port Facilities Division, Port and Harbor Department
3-1-1 Nagase, Yokosuka, 239-0826 Japan
Phone: +81-46-844-5029 Fax: +81-46-844-5081 e-mail: nagao-t92y2@ysk.nilim.go.jp

ii





