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Improvement of Seismic Performance Evaluation Method of Gravity Type Concrete
Dam Applying Maximum Credible Earthquake (MCE)

Jeong-Keun Oh', Yeong-Seok Jeong”, Min-Ho Kwon®

Abstract: The purpose of this paper is to review the applicability of the current standards for the evaluation method of input variables and performance
level in seismic performance evaluation by dynamic plastic analysis of the concrete gravity-type dam to which MCE is applied, and to suggest
improvements. To this end, a domestic concrete gravity-type dam was selected as a target facility, dynamic plasticity analysis was performed under
various conditions, and applicability to input variables such as concrete tensile strength and breaking energy, was reviewed. By analyzing the effect
of cracks at the bottom of the gravity dam on the stability of the activity, an improvement plan for the performance level evaluation method required
to secure the water storage function was derived. If the proposed improvement plan is applied, it will have the effect of deriving more reasonable evaluation
results than the current seismic performance evaluation method to which MCE is applied.
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Fig. 2 Concrete gravity dam crack possible locations(USACE, 2007)
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Table 1. Concrete damaged plasticity model inputs

Dilation Angle Eccentricity — fb0/fc0 K Viscosity
Parameter
36.31 0.1 1.16 0.667 0

Table 2. Concrete strength and behavior properties

Compression behavior Tensile behavior

Initial Comp.str. Comp.str. Strainat  Tensile str. lgﬁz?g
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10,350,000 20,700,000 0.001 2,418,000  216.1

(strain softening) curve S TP 21 0 2 713 R L AGA
Al oA E 4Hgslr] 7 234 HiA| FRIT g
7] w2l & LI EA] YutH O 2 AFLE = 80mm ~
150mm 5 HAS AEE 913l 80mmE 285l 2833 o
w ZIg EQ| AL (fe/10)= FHED 0] S5 2 WA A
Ho| A o] =7 B Rl Blsl A& = QoEE HpR o
_E._/‘47i]7]~7—7PE°ﬂ ot 75”4 5713 AR ]'%-0}93\13}.

2 #8313t DPM 4—/}}5\—"3 E'_‘?:_‘OH 373 HlE%V & 7h A1

H 79 ABAQUS = 735K b2 & A& 7Rte = 7
2] $H& ALl =& AP Eoll A Azt i”% k= g

Zrof] E RIS E =Yt JAFE = AA |E AuA|
= _/:\_*LLE]% °ﬂL‘V]«] HIEE YR A 59| o] Faza
Tof] - olgka e} FrARRE A Y Aotk
whehA Z:]'ﬁﬂ Hl% A dA| 710 el 5%E Rayleigh?H4 2
2-8-3kal MCE 2H8-A] ZRIA| &S A7 A of] =74o] dhy
T 7 A5 o|gFazof o3t JAFHH7F FUIE =Y
AR e

g g2 Ui S5 AR 7Pgstden A=
(2,400 H15)= 0. 14g(A QT A5 0,079 918 = A1522.0)

°
o

01

Acceleration (g)

02

0.0 5.0 . 10.0 15.0
Time (Second)

(a) X-DIR(Horizontal)

Acceleration (g)

(b) Z-DIR(Vertical)

Fig. 7 MCE input seismic wave
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Fig. 13 Analysis results considering damage prameter
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Table 3 Concrete strength and behavior properties

Tensile behavior
Strainat Tensile str. Fracture Energy
comp.str.  (N/m) (N/m)
23,654,200  0.001 528,000 512

Compression behavior

Initial Comp.str.  Comp.str.
(N/m) (N/mr)
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Rock-Dam Body Interaction, Crack length 48m

Fig. 14 Crack analysis results when applying the adhesive strength to
the bottom of the dam body
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Fig. 16 Rock-Dam Body modeling with shear key
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Fig. 17 Crack analysis results for each dam body strength condition
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Table 4 Comparison of safety rates for normal activities

division Before Cracks After Cracks
H(kN) 22.349 22.349
V(kN) 38.954 38.954
T(Mpa) 1.8(rock) -
I(m) 57.0 43.0(14.0)
f 1.0(rock) 0.65(concrete to rock)
SF 6.33 241
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Fig. 20 Crack analysis results by earthquake duration
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Fig. 21 Comparison of crack results by modeling conditions

Table 5 Comparison of crack results by modeling conditions

Division Case Crack length
(m)
Dam Body bottom rigidity case-1 47
concrete strength case-2 45
Ro]gko-(]jz;am adhesive strength case-3 48
Interaction with shear key case-4 37
with shear key+adhesive strength case-5 43

Table 6 Dam Seismic Performance Evaluation Improvements

Division Improvements
When the damage variable is applied to the DPM
Damage model, the plastic strain rate increases, so it is

variable apply | necessary to suggest a method for applying the
damage variable.

Post-earthquak | In consideration of the fluctuations in the

eactivity | structural system that resists activities after an
stability earthquake, it is necessary to further review the
evaluation | stability of regular activities.
For the same seismic load magnitude, the longer
Earthquake | the earthquake duration, the larger the damage.
Duration | After the main earthquake, aftershocks need
Impact further analysis
Review It is necessary to present a reasonable earthquake
duration for MCE.
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