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MOTIVATION

« A dynamic behavior of an existing arch dam of
111 m high during earthquakes are examined
using the earthquake monitoring data,

—To o
cond

entify the dam behavior in a sound
ition

—Joe

aborate the management criteria for

detecting abnormalities in the dam in terms of
deviation from the sound behavior

— To evaluate the current dynamic properties of
the dam for safety assessment of the dam
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IKEHARA DAM

S rower

Concrete arch dam for hydropower
(Completed in 1964)
Dam height : 111 m, Crest length : 460 m
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ACCELERATION RESPONSE

Response Acceleration

(x102m/s?)

Downstreanf elayftion

Dam crest
Middle EL.

No.7,8,9

1000 T
lkehara, VA
H=111m |
100 =————r=r ;é,¢_¢f;’;y=1.7024x
10 -
.f:' o Dam crest, Center
ﬁi"!?. « Middle elevation
1 2L |
0.1 1 10 100

Acceleration at the dam bottom (x102 m/s?)

1x102m/s?=1 gal

Characterisitics of predominant frequaency
of an existing archdam | 2016

Dam bottom



RESPONSE PROFILE OF ACCELERAT
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DOMINANT FREQUENCY OF AN ARCH DAM
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Where, f,(h,0): predominant frequency, h: water depth of the reservair,

H: full depth of thereservoir, f: Parameter(=3.0), ¢:ambient temperature,
g* : ambient temperature corresponding to zero opening of thetransverse
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ESTIMATION OF DOMINANT FREQUENCY
USING REGRESSION FORMULA
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MICROTREMOR MEASUREMANT
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COMPARISON BETWEEN MICROTREMOR
MEASUREMENT AND EARTHQUAKE MONITORING
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DYNAMIC SIMULATION

Symmetric mode

HWL N
1 =8 oD o Earthquake monitoring | g

£ h \ = %ﬁi ® Micro tremore S o=

0.8 ey 9 @ Regression curve , y

¥ i s OQ% '~ Eigen frequency with @

% 0.6 ‘ s (} —Eigen frequency with @ \

s O D.A. with @ & randum wave ¥

E 0.4 \ ¢ D.A. with @D & Pulse wave _

= 'Ii \ ¢ D.A. with @ & Pulse wave Numerical model

Eno .o l, —HWL

< (VA) CDi : :

' D.A.: Dynamic analysis
0 Dam elasticity
2 22 24 26 28 3 (: E=35000MN/m?
Frequency (Hz) 2): E=40000MN/m? .
Symmetric mode
Elastic modulus of the dam 35000 MN/m? | 40000 MN/m? Material test

Eigen value simulation Done Done E.ic=44000MN/m?2
Earthquake wave response Done for extracted Specimen
(Dam-reservoir interaction) after 50 years
Pulse wave response (Added mass) Done Done 13




CONCLUSIONS (1)

 The dynamic characteristics of the
existing arch dam is clarified.

— Acceleration response is linear to the
magnitude of the earthquake excitation.

— Dominant frequency depends significantly on
the reservoir water depth and the ambient
temperature.

— The dominant frequency Is well formulated In
terms of influential parameters.

e These characteristics are beneficial to the
soundness management of the dam.



CONCLUSIONS (2)

 |tis considered that the dominant frequency
attribute to the dynamic properties of the dam.

 Therefore, the current properties can be
evaluated by the dynamic simulation of which
results coincide to the monitored dominant
frequency.

e Such examination is essential to the safety
assessment of dams during large earthquakes.

e Microtremor measurement is effective in these
examination where no earthquake monitoring
data Is available.
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