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The ratio of reinforcement to concrete in a pillar supporting a spillway gate tends to be lower than
the one in other structures such as a bridge pier. This is because a gate pillar needs to have large
cross section to receive high water pressure through a beam of gate. In addition, the gate pillar
stands on sharp a slope which incline to downstream. Due to these structural features, it is not
completely appropriate to evaluate seismic performance of the gate pillar with a simple cantilever
beam model. This study aims to reveal the applicability of the non-linear dynamic analysis of a 3D
solid model in seismic performance evaluation for a gate pillar on a dam.

Key words : seismic performance evaluation, dam gate pier, non-linear dynamic analysis, 3D solid
model
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AN APPLICATION OF APPROXIMATION METHOD FOR LONG-TERM
HORIZONTAL DEFORMATION BEHAVIOR OF FILL DAM
WITH GPS MEASUREMENT

Hideki SODA and Nobuteru SATO

Accurate and continuous data accumulation of deformation measurement of dam body is important for
proper dam safety management. Regarding the improvement of the accuracy of rock-fill dam deformation
survey, there are problems that the measurement frequency is low and the accuracy may be affected by
slight differences in measurement techniques and by observer. In recent years, Global Positioning System
(GPS) measurement system which enables us to measure the exterior deformation of rock-fill dam bodies
continuously, accurately and three-dimensionally have been developed.

The authors, based on the approximate expressions corresponding to the long-term settlement of the
embankment, have proposed approximate expressions of horizontal displacement by using the GPS
measurement data in Agigawa Dam. As a result, predicted deformation by using the approximate expres-
sions well matched to the value measured by GPS measurement system. Based on the research results in
Agigawa dam, it is possible to monitor other dams by proposing approximate expressions using the same
method that utilizes the features of the GPS of high precision and continuous observation data.
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Analysis of Pressure Changes in a Pipeline under Seismic Conditions (Part 1)
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Analysis of Pressure Changes in a Pipeline under Seismic Conditions (Part 2)
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APPLICATION OF DEEP LEARNING TO LONG-TERM PREDICTION
OF DAM INFLOW
TOWARD EFFICIENCY OF THE FLOOD CONTROL OPERATION.

Kazunori TAMURA, Shigeki KANOU, Shin MIURA, Masashi YAMAWAKI
and Hirohumi KANEKO

It is important to accurately predict the amount of dam inflow in order to implement dam operation pre-
cisely and reliably during a flood. A dam administrator can obtain the flood prediction data from some
flood prediction models such as the storage function method, and then a flood control operation plan is fi-
nally decided referring experience and capacity of staff. In this study, we investigated the availability of
the flood prediction model utilizing deep learning which has been highlighted in various fields recently to
predict the inflow amount at the time of flooding and the downstream water level of the river. At the
study, we set up multiple methods for prediction, hyperparameters and more, groping for a method with
the least prediction error. As a result, we succeeded in predicting the amount of dam inflow 48 hours be-
forehand, and the river water level at the downstream of the dam up to the practical level with high accu-
racy if the data of the predicted rainfall amount is accurate.
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Iwaya Dam managed by Japan Water Agency (JWA) is a rockfill dam of 127.5 meters high, 40
years after construction. In Iwaya dam, seepage increased with turbidity from November to
December 2013, and the increase amounted to about 100 L/min in one month. In response to this,
JWA upgraded the on-site monitoring system, investigated the cause, and established a panel of
experts on dam safety. After that, it stabilized for more than 1 year ago. And the seepage decreased
in 2016. On the other hand, cause of the increase in seepage is still unknown. JWA decided to
continue regular safety management as aiming to the recurrence of the event. This paper shows the
process from the increase to the current safety management.

Key words : fill-dam, seepage, safety management
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