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Abstract In the country with frequent earthquakes like Japan, resistance to earthquake is assessed on the basis
that Dam body's Face slab is destroyed by concentrated stress. In our country this kind of modeling and
analysis is not yet definitely established. This paper performed pseudo static analysis and dynamic analysis for
CFRD and evaluated reliability with the results of Shaking Table Test. The Seismic coefficient method,
modified seismic coefficient method, Newmark method of Pseudo-static analysis and frequency domain response
analysis, time domain history analysis of dinamic analysis were used. The analysis results were differ between
analysis method, but the trends of acceleration and displacement were good agreement with the results of
shaking table test.

Key Words : Modified seismic coefficient method, Newmark method, Frequency domain response anlaysis,
Time domain history anlaysis
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[Fig. 1] Appplication of Y according to active plane of
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[Table 1] Introducing Program and condition of analysis

Anlaysis Used Program Condition of Analysis
+Slope Stability Analysis Program +Analyze dam slope in case of all time lowest water level
+Slope loading analysis, Static water pressure,
Seismic Dynamic water pressure etc. total 21 step analysis
Coefficient 2-D FEM Program(AFIMEX) Earthquake force is treated as static external force and
Method applied to structure’s weight
Constant -3-D FEM Program(AFIMEX) -SloPe loading ’analy51s. and stauc. water pres.sure are
Value applied then dam’s body is put to horizontal magnitude
Static . +Slope Stability Analysis Program +Analyze dam slope in case of all time lowest water level
Analysis | Modified
Seismic -Slope loading analysis, Static water pressure,
Coefficient | .» 1y FEM Program(AFIMEX) Dynal’mic water press?re etc.‘ total 21‘step’analysis
Method ‘Dam’s upstream applies design magnitude’s double value,
downstream applies exact value.
Newmark | Slope Stability Analysis Program -analy.ze the slope’s active plane displacement and
Method magnitude
F
Rr:squs:l:z +2-D Dynamic Analysis Program Effect of fresh water at earthqauke event is modeled.
Analpsis (AFIMEX-FLUSH) :Dynamic water pressure is converted to additional weight
y
. In-situ ground and dam body : treated as 8 deflection
Dynamic points and 6 deformable bodies
Analysis | § o e . . ‘Reserved water : 3 dimensional liquid element
. | *3-D Dynamic Analysis Program . . .
Domain (TDAP T) -Plane between water and ground : 3 Dimension plastic
Analysis plane element
‘Reserved water surface : 3 dimension liquid surface
element
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[Table 2] Input seismic wave

Dividing Long-period wave Short-period wave Artificial Earthquake wave
Seismic ; o ~—%/W\H,‘\1 ‘I‘W"\“\/ \’\ w\/” 'L“& g ol '“,‘\“}\l‘\“\‘\MVh“'w/ f.u'w'y“ﬂ,\“'ﬂ,w : NWW‘W\ * ’MMW W‘\‘
wave £ \ £ . g
T e 4 e e e owow v s e e E e a
Magnitude 79 7.4 6.5
Maximum
Acceleration 232.671(gal) 161.100(gal) 150.92(gal)
A= 2048 e AEAIX =W Y ehdgol o 4.1.2 2xH S7HHH M
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(b) Modified Seismic Coefficient Method
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[Fig. 6] Result of Limit equilibrium analysis
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[Fig. 7] Result of Newmark method analysis
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(a) Point Safety Factor Diagram
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[Fig. 9] Result of Seismic Coefficient Method

Stage Number: 21

Maximum value : 1.10 tonf-m

(b) Moment Diagram of Face Slab
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[Fig. 10] Analysis Model of Modified Seismic Coefficient Method
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(a) Point Safety Factor Diagram
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Stage Number: 21 )
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(b) Moment Diagram of Face Slab
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[Fig. 12] Result of Modified Seismic Coefficient Method
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(a) Point Safety Factor Diagram

(b) Stress Diagram of Face Slab
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[Fig. 18] 3-D analysis model
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[Table 3] Result of Dynamic analysis

Result of Dam Crown Face
Safety
Accelerati Factor Slab
Dividing Maximum Alflcii‘f:ir:;ﬁ Maximum Hor. Maximum Ver. | ¢ Slope Tensile | Remark
Acceleration(g) I;z . Displacement(cm) | Displacement(cm) | gy iface Stres52
atio (kgffcm?)
Shaking Table | Long-Perio 0226 146 258 193 ) )
Test d Wave
Seismic FEM - - 6.60(8.34) 0.84(6.82) - 0.49
Coefficient Limited 1.20
Method Equilibrium ’
(2 Dimension) | o mak - - 0.00 0.00 1.00 - 0.170g
@ Dimension) FEM B B 6.00(9.81) 0.26(7.12) - 2.46
Modified FEM - - 8.78(10.52) 0.68(6.66) - 0.49
Seismic
Coefficient Limited 107
Method Equilibrium . . . . : .
(2 Dimension)
L‘;“%f*’“o 0277 1.80 16.03 441 - -
Frequency ave
Response Short-Perio
Analysis 4 Wave 0.160 1.04 8.49 3.43 - -
(2 Dimension) ~
Man-Made 0177 115 9.91 3.52 - -
Wave
Long-Perio
d Wave 0.321 2.08 8.25 0.80 - -
Time Domain .
Analysis Short-Perio 0.176 L14 2.04 0.69 ; -
. . d Wave
(2 Dimension)
Man-Made 0222 1.44 3.10 071 - -
Wave
" Long-Perio
(3 Dimension) d Wave 0.318 2.06 6.17 042 - -
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