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Hazard assessment for earthquake induced damage

on earth dam of farm pond in various seismic zone

Abstract

Taiwan is geological young with steep terrain and extreme climate
and rainfall that concentrated in the rainy season and typhoon season,
which leads to frequent occurrence of various natural disasters.

In recent years, many flood detention facilities have been considered
and constructed in concept of sponge city in Taiwan. However, it is a great
challenge to construct one in urban area due to limitation of land and
expenses. If farm ponds can convert into water detention facilities, it will
be an effective strategy to cope with the intensive rain as well as a
countermeasure to reduce sudden drought when the sediment depositions
in farm ponds are well managed and the farm ponds are used appropriately,
whereas the recent Atami landfills disaster took away more than 20 peoples
in Japan can set an example for us.

In order to assure the seismic safety of farm pond, this project
provides an earthquake damage potential assessment method/ procedure
for the earth- dam type farm pond in Taiwan including considering the

deposited sediment softening due to soil liquefaction.

Keywords : Farm pond ~ Earth dam ~ Safety factor ~ Seismic stability

Soil liguefaction
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Hazard assessment for earthquake-induced damage on earth dam
of a farm pond in various seismic zone
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Abstract

The farm pond is a convenient water storage
facility for farmers, and in addition to
agricultural use, it can also be used to delay flood
runoff and drought periods. However, Taiwan is
located in a seismically active area, with frequent
earthquakes that could cause deposition in the
rear side of the dam as a result of which there 1s
an increase in pressure on the earth dam. As a
result of the dam's failure, tragedies and property
losses in the downstream area occurred.

To enable the Farm Pond to play a significant
role in flood detention and wrigation while
remaining safe. The present study presents a set
of seismic potential evaluation methodologies for
Farm Pond ecarthen dams in various regions,
allowing for a fast assessment of earthen dam
seismic safety. This method is based on the
stability number N developed by Taylor, which
Bell proposed later to make the chart more
concise specifically dimensionless parameter ().
Using limit equilibrium method (Shide) and finite
element method (Plaxis) methods for the analysis
of hundreds of different cases and their
calculation resulis are used to trace the
regression line to make a stability chart.

The proposed stability chart refers to the
static, and the pseudo-static acceleration of 0.1g,
0.2g, and 0.32g. This chart would facilitate the
rapid assessment of stability by caleulating the
maximum dam height using in-situ  dam
parameters, which would save money and time.
Moreover, it hastily assesses the safety factor of
the dam body for the seismic force of different
magnitude to have the effect of preventing a

catastrophe from occurring. It can quickly
estimate the stability of dam under various
storage  heights  and  sediment  thickness
conditions, enabling the operator to monitor the
regional dam stable state and instantly determine
the regional dam allowable water storage and
deposition in the absence of an carthquake.
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Fig. 1 Stability chart for Pseudo-static condition.
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