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Dimension Reduction Based on Singular Value Decomposition and the
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- Application of Gravity-type Quay Walls to Seismic Response Analysis -

SUMIOKA Naoki*
MIYATA Masafumi**
FUKUNAGA Yusuke* **
OTAKE Yu****

Synopsis

In seismic design for Level 2 earthquakes, performance verification is performed to utilize the results of
numerical analysis under a random single condition. However, this method cannot evaluate response
variation caused by variation of the input conditions. To solve this problem, we aim to improve the
performance verification of earthquake resistance by using the reduced-order model discussed in Technical
Note of NILIM No. 1100. Previous studies did not verify the accuracy of the reduced-order model for
conditions with high sensitivity to response variability, nor did they make explicit the specific use of the
reduced-order model in design practice.

In this study, we first developed the reduced-order model for application to gravity-type quay walls
focusing on two parameters: the N value of the ground behind the quay walls, and the N value of the ground
directly below the quay walls. We verified the accuracy of the reduced-order model by comparing
horizontal displacement calculated by the reduced-order model and seismic response analysis. In addition,
we propose a specific method for performance verification of earthquake resistance using the reduced-order
model. As a first example, the probability that quay wall displacement exceeds the tolerance value and the
probability that relative crane rail displacement exceeds the tolerance value are calculated. As a second
example, we evaluated the unevenness of the quay wall normal and calculated the probability that it would
be possible for a ship to berth. At the end of this paper, future prospects and issues for the advancement of
seismic design are summarized, including basic concepts for setting performance criteria and methods for

obtaining data for investigation and maintenance in a rational manner.
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