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4.1

(

4.1-1)

4.1-2

475

4.3.3

4-1

)

475



(50%

10%

5%
50

4.1-1

4.1-2

42



(
)<
4.2
(Performance)
(
(Performance Level)
(Performance Objectives)
(Performance Criteria)
1.2
(Damage)
4.3
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4.3.1

—475
(Exceedance Probability)
1
PR = W ........................................................................... (4 1)
Pr Peso 50 50
50%( 50%350) 72 ( 75 )
10%50 475
PBEE
(
)
PBEE ( )
(1) Vision 2000 [SEAOC 1995] 42 72 475
970
(2) [ATC-40 1996] (The Serviceability
Earthquake)SE 50%50 75 (The
Design Earthquake) DE 10%50 475
(The Maximum Earthquake)ME 5%50 1000
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(3) [FEMA-273 1997] 50%50( 75 ) 20%50( 225

) 10%50( 475 ) 2%50( 2500 )
(1)
-1(Basic Safety Earthquake) BSE-1 10%50 (
2/3  BSE-2) (i) -2 (BSE-2) 2%50

MCE(Max. Considered Earthquake)

(4) [FEMA-350 2000] MCE (Max.
Considered Earthquake) 2%50 2500
DE(Design Earthquake) (Low
Seismicity) 750~1250
~ (moderate~high seismicity)
300~600
(5) [SEAOC 1999 Appendix] 87%50=25

50%50=72
0.12% 0.4%=250 800
0.04% 0.12%=800 2500

(6) [IBC 2000]

(General Procedure) (Site
Specific Procedure)
MCE (Max. Considered Earthquake) 1
2/3
MCE (Probabilistic)
(Deterministic) 2%50( 2500 )
1.5 MCE MCE 2/3

4.5



(7) [Otani 2000] 2000 (Building

Standard Law) 50 500
@) [ 2000]
MOIS-892040 475
(10%50)
2500 (29%50)
O [ 2001b] ,
MOTC-STAO-90-004
10%50( 475 )
2%50(
2500 )
(10)[ 1999]
50%50( 75 ) ( )
10%50( 475 ) (
S )
(1T)[INA 20017]: 50%50( 75
) 10%50( 475 )
(moderate-high seismicity)
(low seismicity)
10%50  2%50 50%50  10%50
50%350
Ichii[2003]
50
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PGA PGV

(
PGA
) ( Bedrock)
(Seismic Hazard Analysis)
[Clough and Penzien 1993]
[McGuire 1995]
PGA PGV
1999
X X ( + )
(
) X
X
A B C D E
( 75 ) (
0.35g 0.25g 0.2g 0.15g 0.1g) 0.15 0.13 0.12
0.11 0.08 (475
) =1.5
(  SHAKE[1972 1991])
PGA PGA/g(  PGA<200gal) 1/3(PGA/g)"*(
PGA>200gal)
0.25
0.25
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1 2 3 08 1.0 12
(S ) A B C
15 12 1.0 08

475
( 52 )
( 52 )
Kh
T, ( 1/B)

( /g)
SHAKE[1972 1991] SHAKE

T

PGA/g( PGA<200gal) 1/3(PGA/g)"’( PGA>200gal)

(
1.5 ) u, ( R,)=1.0 A B
C H, 1.3 1.6 23
n,  1.25+62.5(t/D)
2.5 t (mm) D (mm)
PGA
[ 2000] [ 2001b]

( ATC-40)
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Content)

4.3.2

Eurocode 8
450

(S.)
5.2
(Frequency
PGA
10
12
( )
[INA 2001]

49



4.3.2.1

(
)
( )
( )
[ATC-40 FEMA-273 SEAOC 1999-Appendix FEMA350 ]
4.1-1
4.1-2 4.1-1
43.1
FEMA-273 DE
MCE FEMA-350 DE
MCE (Immediate Occupancy)
(Collapse Prevention) (
)
1999
( )
o I
e I (
) (10 )

Uwabe [1983] Gazetas et al. [1990]
C ) 5
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® 6 6 o ©o
AW (O [~ O

[INA 2001]
) I (Serviceable)
11 (Damage
Control)
o 111
(Near Collapse)
() 1Y (Collapse)
( 43 )
4.3.2.2 —
— ( 42 )
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[INA 2001

( 431
)
H)
)
(Apron)

921

4-12

2001]
1~4
[ 2000]
( 331
[INA 2001
(=
(
(Apron)

35 )

4.3-1]
d/



7//‘ """""" ) //4

4.3-1
[INA 2001]
Uwabe [1983] ( 4321 )
43-1
4.3-1 ()
(cm) (cm)
0 0 0
1 <25 <25
2 25~70 25~40
3 70~200 40~200
4 >200 >200
[Uwabe 1983]
[INA 2001]
4321 (
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4.3-2)

4.3-2 ()
I II I1I v
«C )
<1.5% 1.5%~5% | 5%~10% >10%
d/H d<30cm
<3° 3°~5° 5°~8° >g°
3cm~10cm
(Apron)
30cm~70cm
<2°~3°
[INA 2001]
[Ichii 2002]
1 4A
[ 1999]
( 4.3-2 [2000]
1.6(m)[ 2000 1.68(m)]
d/H =8.3% 4.3-1 4.3-2 3 111
[INA 2001] (
331 )
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223 19.2m

( 4.33)

4-15

1999]

RC




( 433 (

) ( Apron -
)
KRS BIEREE RS T TIGE
g FETTERSITAE  IiRRE
\ B AR 2 248
s
v
e HRE SRS ST

4.3-3
[INA 2001]
Uwabe [1983] Gazetas et al. [1992] ( 4321 )
4. 3- 3
[INA 2001]
43.2.1 (

4.3-4)
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4.3-3 ()
(cm) (cm)
Uwabe [1983] Uwabe [1983] | Gazetas et al. [1992]
0 0 0 <2
1 <30 <10 10
2 30~100 10~60 30
3 100~200 60~120 60
4 >200 >120 120
[Uwabe 1983 Gazetas et al. 1992]
U.S. Naval Facrlttoe&pPp9o7]
2.5cm
10cm
/
/
( 4349 (
) (
Apron )
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2 e

4.3-4

(

)

I

II

I1I

IV

d/H

<1.5%
d<30cm

<3°

(Apron)

3cm~10cm

30cm~70cm

<20~30

!<— (Y

[INA 2001]



/

s I R
1N
g1

i
e

4.3-4

[INA 2001]
[INA 2001]
4321
4.3-2
I
10cm~30cm 2°~3° I
11 11l (

III

IDDR(Inelastic Displacement Demand Ratio)[
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475

4.3-5]

L

=1+
R 1.5

2/3

Inelastic Displacement

0.24

ﬂix.

i .J:r.r

0.3x,

IDDR

4.3-5

1999

RC

RC

[INA 2001]

921

Mo (

1.5
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R*10 A B C u,

1.3 1.6 2.3 TR
1.25+62.5(t/ D) 2.5 t (mm) D
(mm)
RC RC
[Priestley et al. 1996a] INA[2001]
( )
0.004 0.01
0.025
0.008 0.05 0.01
€q =0.004+(14pg freq,)/ T >0.005[Priestley et al.
1996b] Pan foh
€qm ( 40psi
0.15 60psi  0.12) f 28
f' 1.5 Mander et al. [1988]
7.94f '
Priestley et al. 1996b f _[1.254+2.254\/1+ o : —fo.' ch

, 1
f'=K.f fI:Epsthyh Ke:ﬁfj

0.95 0.75 [Priestley et al.
1996b] 1999

[Priestley et al. 1996]
INA[2001] ( ) 43.2

1 e 044" ¢
D

421



RC

2001]

[ 2001]

1999

4.3-6

422

0.04

1 2
0.015
0.008  0.025
)
( 43 )
[
+ 4+
122 [ 10
435
(



4.3-5
-7.5m -7.5m -7.5m -7.5m
0~30cm 0~20cm 0~30cm 0~20cm
30~100cm 20~50cm 30~50cm 20~30cm
1999]
4.3-6
20~30cm
3°~5°
20~30cm
( ) 3~10cm
( 30~70cm
3~5% 0%
1999]
2003]
[Park and Ang 1985]
(Low-cycle

fatigue) Park  Ang

423



Park and Ang

( 2
) [ 2001]
43.2.1
4321
( ) ( 43-5 )
4.3.3
( )
43.1 ( 432 )
4.1-2 10%50
1.5%
( )
[ 1999]
(
)
( )
“ ( S ) A
B c 15 12 1.0 0.5
) 15 12 1.0 0.8 1999 ) “

424



( 437)
) ( 4322 )
437
475 A B C
1999
( 438 ( S )
( )
) A B C
B C
B C
( 435  43-6)
( 439 438 439 1999
4.3-10
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4.3-8 1999
( I ) II )
L
evel 1 A B C
(50%50)
Level 2
(10%50)
4.3-9 1999
A B C
(Level 1) 1 1.3 1.6 2.3
(Level 2) 1.25+62.5(t/D)
4.3-10 1999
( 1 ) ( I )
Ha Ha
( 4.3-9) ( 4.3-9)
4.3-5 4.3-5
1 1131613 4.3-6 1.25+62.5(t/D)
Level 1 A A B |C
B C
Level 2
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INA[2001]

S
( 43-11)
I
A
I IT
C
II
v B
I
111
( ) 4.3-11
43.2.1
4322
43-11
I II III v
Level 1
Yl s A B C
(50%50)
Level 2
S A B C
(10%50)
I [Uwabe 1983 Gazetasetal. 1990] 0 1
II [Uwabe 1983 Gazetas et al. 1990] 2
I [Uwabe 1983 Gazetas et al. 1990] 3
v [Uwabe 1983 Gazetas et al. 1990] 4
[INA 2001]
INAJ2001]
[~I~TI~1V
S~A~B~C
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“ S ) A

1999

29

INA[2001]

Seismicity )

B C ”
475
13 (S ) A B C ”
)
S )
A B C
A B C «
1.2 1.0 0.8
(Low Seismicity ) (Moderate & High

“ (S )A B c

428



1999

475

75

INA[2001]

)
( )
(
432
4.3-2
n (A
111 (B

— 13 16

)
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4.4

11
)
43.2.1

10%50(

<200cm

)
<25~30cm

475

14

4.3-11 B

B

4311 ( 44-1)

50%50( 75 431

431 )

<8°( 431

4.3-1

II

4-30

(Serviceable
<1.5%
<3°( 431 4.3-2)

(Near Collapse 43.2.1
<10%
4.3-2)

4.3-2
475



4.4-1 1
| 11 11 v
d/H<1.5 d/H <10%
d<25~30cm d<200cm
<30 <80
(50%50) B
(10%50) B

431




5.1

[FEMA-273 1997] [ATC-40 1996]
P-A
(Capacity-Spectrum Method)

(SaNSd

5-1

A~D

)



( 511 5.1-2) (

ST )
~ (Sa~Sq A~D )
51-2 A<D
™) ( 522 )
~ )
(513 ( 5.1-3)

Sa~Sq

( ) (Performance Point) (  5.1-4)

[ATC-40 1996]  ( 51-5)
[Fajfar 1999]
[AC-40 1996]

[Chopra and Goel
1999] [2001]
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Spectral Acceleration

a

—
IS
N

™~

g

T1 Tz 1;3
Period, T

1

Sy =m S, T?

Traditional Spectrum
(S, versus T)

5.1-2A~-D

0. 4 0.6 0.8

D (ft)

(921 TCU129EW 2%

in ADRS format,
lines radiating from
the origin have
constantpericds.

Spectral Displacement

T= 21cf—sd—

ADRS Spectrilm
(S, versus S,)

[ATC-40 1996]
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5.2.1

( C)
( )4
(V,=2CW) Newmark-Hall[1982]
( F, V,=VW./F,)
/ (V)
(overstrength factor 1.2 921
a,) Vs
52-1  V,=IV./F, =IS,W/F, =ZICW/F,
S, = £C(9) () W
F, 5.2-1 (
)
R, T R, 475
R
2/3
R, =1+ % R= |1:2_2 R*
R*
3.0 R=2.5 0.5 1.0 1.2
1.5 ¢ "
1.2 v, V,( 5.2-2) 921
Fgu <1.1

5-5



921

( 523
Z=0.33 0.28 0.23 0.18 5.2-4
921
[1999]
475
PGA ( 525
Z=0.33 0.23 (
5.2-6)
2.0 2.5
( 527
a, ( 522
Vy =V, o, = LM a,
1.2a F,
RC 1.0 [2001]
v/ REDJ/D=F, R=D./Dy=(F,*+1)/2
] ! V.
Elasti i
V=V E|_ [ Ductile V.=VJE. | Ductile
D, D,
Equal Displacement Equal Energy

5.2-1
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VJI

V,=1IV,/F,=IZCW/F, |———- i

921 SRR Vi=V,=V./1.2 |-———
921 s Ltk Va=Vy ay=Vi/(1.2 @ )~

s ———— ————— ————

4
v

B

D,* D,
B 5.2-2 B EHARONERZ EHMEH

D,

WE—FE&

N

E—CLE

¥ ‘ - WEE—E
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T(sec)

5.2-4 921
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-

1% mELE

g TR O

5.2-5 921
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0 0.5 1
T(sec)
5.2-6 921
Adg) ©
18
—Enz km
7 Tm
2.5
2 -\‘\\
13 H
1 e
0.5
L1}

a3

5.2-7

1.3
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[ 2002

2002]
[
2000]
Z C So
[ 2001]
SS S
Fa R )
475
SaD
Newmark-Hall[1982]
1
T
( ) ( 1
(Ss S) Newmark-Hall
475
( ? p )
2500 ( M
M ) 475

5%
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SP 5.2-1 s g
(Sz  Se ) N, Ny(
) 52-1
( )
Fa Fv 1
Ss S
Sos = FuSE _
g (5-1)
Fa S F, S
5.2-2(a) 5.2-2(b) Fa Fu
(s Sow)
Sp
5.2-3 (a) (b) So T S
So1 T,
D SD] h
T, =|=— [ 2000] ceeieieree 5-2a
(SDS (5-22)
o _[ Su
T, = — [ 2001] v, 5-2b
(SDS (5-2b)
So
Newmark-Hall
(1/Ty"
[2002] T
Te
So(  52-8)
52-3(b)  (5-2b) S, > 045, [ 2001]
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5.2-1

s°
SIS
S O
0.6 0.3 0.8 0.45
0.7 0.35 0.8 0.5
0.5 0.3 0.7 04
0.6 0.3 0.8 0.45
0.6 0.35 0.9 0.55
0.5 0.3 0.7 04
0.6 0.35 0.8 0.45
0.7 0.35 0.9 0.5
0.7 04 0.9 0.55
0.5 0.3 0.7 04
0.5 0.3 0.7 04
0.5 0.3 0.7 04
0.6 0.35 0.9 0.5
0.7 0.4 0.9 0.55
0.7 04 0.9 0.55
0.5 0.3 0.7 04
0.5 0.3 0.8 0.45
0.7 04 0.9 0.5
0.6 0.35 0.8 0.5
0.6 0.3 0.8 0.45
0.6 0.35 0.8 0.5
0.6 0.35 0.8 0.5
0.6 0.35 0.8 0.5
0.6 0.3 0.8 0.5
0.6 0.35 0.8 0.5
0.8 0.45 0.9 0.55
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0.8 0.45 0.9 0.55
0.8 0.45 1 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.55
0.8 0.45 0.9 0.5
0.8 0.45 1 0.55
0.5 0.3 0.8 0.4
0.6 0.3 0.8 0.45
0.7 0.35 0.8 0.5
0.7 0.35 0.8 0.45
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.6 0.3 0.8 0.45
0.7 0.35 0.8 0.5
0.6 0.35 0.8 0.45
0.6 0.3 0.8 0.45
0.5 0.3 0.7 0.4
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.8 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.8 0.5
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0.6 0.35 0.8 0.45
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.55
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.4 0.9 0.55
0.8 0.4 0.9 0.55
0.8 0.4 0.9 0.55
0.8 0.4 0.9 0.55
0.8 0.45 0.9 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.55
0.8 0.4 0.9 0.55
0.7 0.35 0.9 0.5
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0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 0.9 0.55
0.8 0.4 0.9 0.55
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 1 0.55
0.8 0.4 1 0.5
0.8 0.4 1 0.5
0.8 0.4 1 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
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0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
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0.8 0.45 1 0.55
0.8 0.45 1 0.5
0.8 0.45 1 0.55
0.8 0.4 1 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
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0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5

5-18




0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.8 0.4 0.9 0.55
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.55
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0.7 0.4 0.9 0.5
0.7 0.35 0.8 0.5
0.6 0.3 0.8 0.45
0.6 0.35 0.8 0.45
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.8 0.5
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0.7 0.35 0.8 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.8 0.5
0.7 0.35 0.8 0.5
0.7 0.35 0.8 0.5
0.6 0.35 0.8 0.5
0.6 0.35 0.8 0.5
0.6 0.35 0.8 0.45
0.7 0.35 0.9 0.5
0.6 0.3 0.8 0.45
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.6 0.35 0.8 0.45
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.4 0.9 0.5
0.6 0.35 0.8 0.45
0.7 0.35 0.8 0.5
0.6 0.35 0.8 0.45
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.6 0.3 0.8 0.45
0.5 0.3 0.8 0.45
0.5 0.3 0.7 0.4
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0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.7 0.4 0.9 0.5
0.7 0.4 0.9 0.5
0.7 0.35 0.9 0.5
0.7 0.35 0.9 0.5
0.6 0.3 0.8 0.45
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.5 0.3 0.7 0.4
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.4 0.9 0.55
0.6 0.3 0.8 0.45
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0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.7 0.4 0.9 0.5
0.6 0.3 0.8 0.45
0.8 0.4 0.9 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
0.8 0.45 1 0.55
[ 2001]
5.2'2(&) Fa
(S5 S)
Sg<0.5 Ss=0.6 Ss=0.7 S¢=0.8 Ss=0.9
1.0 1.0 1.0 1.0 1.0
1.2 1.2 1.1 1.1 1.0
1.4 1.3 1.2 1.2 1.1
2001]
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5.2-2(b) Fv
Si(s” s")
S;<0.30 | S;=0.35 | S;=0.40 | S;=0.45 | S,>0.50
1.0 1.0 1.0 1.0 1.0
1.5 14 1.3 1.3 1.2
1.7 1.6 1.5 1.5 1.4
[ 2001]
5.2-3(a) Sp
T<0.2T. 02T. <T<T} T><T
S = Sps(0.4+3T/TP) S, = Sos Sp =S, /T
[ 2000]
5.2-3(b) S
T<0.2T. 02T. <T<T} T><T
S = Sps(0.4+3T/T°) Sio = Sos Sp =S /T
[ 2001]
5.2-4
( 521
V4
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T L
1.2a,F,
(5'3) SaD
52-1
0.45
> T
5.2-8 Se
R, , T2TP
D
2R, —1+(R, - 2R, —1)x% . 06T <T<TP
— . 0
R = V2R, -1 . 02TP <T<06TP
D
B CT S O -y ) ML, P B
0.2T,
R, _1+(R=D
1.5
(4-3)
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_IWF, S,
3.0, F,

*

(4-3)
V*

< 0.50S,c (R=1.5)
D < 10.45S0s (R=2.5) weeeeeeeeeeeeeeeeeeeeeeeeseeeeeeee e (5-5)
" 10.40S,, (R=4.2)

R=25 =0 <455,
F

u

5.2.2

S :2—ﬂs\,=(2—ﬂj S,

T T
( ) ( )
S, (PSD)
Newmark-Hall
5.2-3(b) 5.2-8
0.4S.¢ ( ATC-40)
(S~T ) ( Sa~Sq
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ATC-40 ( ) (
5% ) R
SQV S?A SQV
Ba O Lu )
ATC-40
(Ra, SRy and FRp) Newmark-Hall[1982]
(Mean)
R, = I (5-6)
B, 2.12
1 231-041In(Gy) )
R = 5 " TR e (5-7)
ATC-40 8-2
“2.12” “1.65” 5% ( ) PGA

PGV

® ATC-40[1996]

) (. 637@d,-da)) (. 2u-Dl-a)
L _(5+§eq)/100_(5+ ~ ]/100_[5+W(1+W_a)]/100

m=m

(5-8)
ATC-40
(o = (5+K8y)/100 K
[ATC-40] 8-1
£, <045 > 50% [ATC-40]
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40% 29% 20%

® WIE[1996]

Newmark-Hall
mapping ( 525

5.2-5WJE
v 1.0 | 1.25 | 1.5 2.0 3.0 4.0
%
b C8) 50 | 75 | 10 | 14 | 21 | 26
(median+1 sigma)
%
G ?) 50 | 85 | 12 | 16 | 26 | 35
(median)
® Kowalsky et al. [1994]
Fitting
1
Copt =0.0540.39372 Tm = | 1ot (5-9)
<o
® Priestley [1996]
Takeda Hysteresis Model
1'% )
S =0.05+ et ene oo erssennesens (5-10)
T
n( =0 RC n=0.5
- l-a _a\/;
Lt =0.05+ Ju ) o 0.05
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® Reinhorn [1997], Kunnath et al. [1996]

Iwan and Gates [1979]

m[(l —a)(uz —1J +2au3} +2(1-a)(u -1y
Cu =| = 3/ 3 (5-11)
eff 272'/,[2 (1—a)(1-|—1nlu)+a/u ................
£, =0.05
R JZ
R Cerr geﬁ H
y7i
Ry Tn Ry'“ 'Tn
Ry'” 'Tn(
5.2.1 F,~R ~T)
® Newmark-Hall [1982]
1 T, <T,
(Qu-1)r'? T,<T,<T,
R, =1 J2u-1 Ty <To ST e (5-12)
uT /T, T.<T,<T,
Y7 T, >T,

L=In(T,/T)/In(T,/T,) T, T, T,

A2u—1
Tc Tc' = “ Tc
U
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® Krawinkler and Nassar [1992]

Ry ZLC(H = 1) 1178 coreeeeerireseeeeseeeeeeesssss s (5-13)
e [#70%. a1, b=042

c(T,a)=—"—+—, {a=2%, a=1, b=037
1+T2 T

" " a=10%, a=0.8, b=0.29

® Vidic, Fajfar & Fischinger [1994]

.
1.35(u-D""=+1 T <T

R =W R S— (5-14)
135(u-1)"%+1 070

T, =0.75u"T_<T, To=T,

® [ajfar [2000]

.
(-1 2+1 T,<T,
R,{ T (5-15)
Y7
5.3
(
)
( )

INA[2001]

(Static
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Pushover Analysis)

(Predetermined Load Patterns)

(
)
(Base Shear) ~ (V)
A~D(S~S) V~y
A~D(S~S)
{CD}J :(q)u D, D, Dy )T ©; =1

M} ={a}; "MK} chp”
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M

(Effective/Participating Mass Coefficient/Ratios) o - —— S,
zm
V /W % y y
A= = s, D= =2 O, =1
o T S T o, ( r y=1)
ATC-40 j=1
5.4

SAP2000[ CSI 200

3D
(1)
5000 D.WT.
+7.50 m
EL -8.00 m
2
MHWL: +5.52 m
MWL: +3.28 m
MLWL: +0.99 m
5.4-1
3)
7=0.23
3t/m”
2t/m®
25t
59.5t
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(4)
RC

STK-400

R . O B 20

35t

#5 f, >2800kg/cm’
#6 4200kg/cm’ < f, < 5500kg/cm’
f.'=280kg/cm’
t=14mm f >2400kg/cm’ E, =2.04E+06kg/cm’
500t/
23t/
46t/

nnnnnnnnnn

emro/zj

RGN it
1R%

12.30

il I N ]

trtsrippporrnesn
testtiannren

PR R

18.00

5.

N
1
H
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)

54-2

54-2

54-1

(b) 2D

(a) 3D

5.4-2
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5.4-1

RC

=1(m) 1.5(m)

RC

=1(m) 1.6(m)

RC

=1(m) 1.7(m)

RC

=1(m) 1.8(m)
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5.4-2

(a)

(b)

-

(©)

Note

(a) RC

(b)
(©)

=2(m) 1.5(m)
=3%

=81.2(cm) ~1.4(cm)
(b)
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(6)

SAP2000 7.4 [CSI2000]
54-1 5.4-2 RC

(pre-loading)

( 633 )
( 6.33 ) 5.4-3
P-Delta
5.4-3
SAP2000
( S«(g) ~
Sa(m) ) (
5.4-4) ( 54-5
(Ex) 30% (30% Ey)
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(Ex +30% E,) ( 5.4-6)
5.4-7) E,
Et+3 O% EX+ EZ 5 .4'9)

(E, +30% Ey) (
(Ex+3 O%Ey+ Ez 5.4'8

A-D(S~S)
(modal
pushover)
(modal displacement) ()
(eigen value analysis) 90%
1 0.9153
2 0.61
3 0.5761
(scaled)

54-10  5.4-11(mode 1) 5.4-12
5.4-15(mode3)

0.23g
5.2-6
/T ( 52.1 )
1
(constant spectral velocity)
)
5.4-12

5-41

5.4-13(mode 2) 5.4-14

0.23g

PSV ~
5.4-10

(
5.4-10 5.4-11



(0.0396, 0.389)

—— capacijty curve
—a— PGA=0. 23
—A— =1.04

5.4-4 Ex

(0.0597, 0.297)

Capacity Curve
PGA=0[. 23g

0.00 0.05 0.10 0.15 0.20 0.25

5.4-5 E,
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(0.042, 0.288)

ty Curve

Capaci
PGA=0| 23¢g
=1.14
0.20
5.4-6 Ex+30% E,
(0.058, 0.24)
—— Capaci t
—— PGA=0
—h— =1.07
0.00 0.05 0.10 0.15 0.20
5.4-7 E, +30% E,
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(0.042, 0.288)

Capaci

y Curve

PGA=0.23g

ty Curve
239

=1.14

0.20
5-4'8 EX +3OO/0 Ey+ EZ
(0.056, 0.241)
Capaci

PGA=0,

=1.1
0.20

5.4-9 E, +30% Ex+ E,
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(0.041, 0.329)

Capacity curve
PGA=0]|23g

=1. 07
5.4-12
\ —
RS ERED o
~ e 3 s tl. ]
A o W =110 & r :;J i
i T s . O I S
', I:q- ;1! -.‘;.ri rnt;!ﬁilrﬂ W
gV 1R
I Ii!I III . I.,{y‘f \%I ."‘ N :\\
il ~ MRS \\\\
L A=
i ;

e—

5.4-13
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—
e
—_

e

5.4-15

5-47

—— capaci
—a— PGA=0
0.10 0.12

ty curve
23¢g



(7)

5.4-16
PGA=0.23g 5.4-10 5.4-12 5.4-14
1 2 3
(S¢> Sa)  (0.063,0.281) (0.041, 0.329) (0.0165, 0.575)
(I x®,,) u(cm)

54-3 54-4
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E160 ( uy)

5.4-3 E160

j

(cm) (cm) (cm) (cm) (cm) (cm)

-0.442|-2.78|0.341 (2.148 [1.454 (5.961 (0.877 (3.596 [-0.036 |-0.059 [0.207 |-0.342

SRSS u, =6.578(cm) u, =4.203(cm)
CQC u, =6.396(cm) u, =4.52(cm)
D156 ( uy)
5.4-4 D156
1 2 3
Fix@ | uy | x@y Uy Iix@ | gy (I x@y Uy Fix@ | gy, [T x®y Uy
(cm) (cm) (cm) (cm) (cm) (cm)

0.549 |3.459 (1.183 [7.45 (0.2 |0.82 |-0.21 [-0.086 [0.331 [0.546 [0.036 [0.059

SRSS u, =3.597(cm) u,=7.5(cm)
CQC u, =3.753(cm) u, =7.45(cm)
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(8)

6.6(cm)  7.5(cm) 0.23¢g
0.78(cm)
1.5(cm)

4.67(cm)  6.74(cm) ( )
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6.1

P-A

6.2

1999

1999

6-1

1999]



II 12

(Seismic Coefficient Method)

(Seismic Response Analysis) (Seismic
Deformation Method)
( 6.21)
2
2 ( 6.2-2)

(Modified Seismic

Coefficient Method) VIII 9.6
(Virtual Fixed Point Method)
( A B C
) (
) 1
(Simplified Method)
(Elasto-Plastic Analysis) (Dynamic
Response Analysis) 1
C ) 2
(
6.2-3)
6.2-1~ 6.2-3 6.2-1
— —

6-2



6.2-3

6-3

1 6.2-3
2
2
2
[
INA[2001]
]
Level 1
= X X
\ 4
\ 4
v
6.2-1 (Level 1)
[ 1999]




Level 2 X

y

2

\4

6.2-2 (Level 2)
[ 1999]
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6.2-3
[ 1999]
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6.3

[INA 2001]

INA[2001]
(Simplified Analysis)

(Dynamic Analysis)

(Simplified Dynamic Analysis)

6.3-1
6.3-1
A Level 1 ( ) |Level 2
B C A B C C
A Level 1 ( ) |Level 2
B C A B C B C
A Level 1 ( ) |Level 2
B C A B C A
B C
( c )
( B A S )
B B
( A S )
( A S )
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6.3.1

coefficient) K,

Kt

f ok

Ke

Ke Ke
PGA>200gal)

Ichii et al. [2002]

SPT N SPT N
PGA (Seismic
PGA K, F.=1.0
( Ke)
Kh

PGA/g( PGA<200gal) 1/3(PGA/g)"’(
K, =0.6(PGA/Q)

6-7



( 4322 )
(632
6.3-2 F,
6.3-2 d d/H)
d/H
Tai[ 1998]
( 631
d/H 0~5% 5~10% 10~20%  1.5~2.0
d/H 5~10% 10~20%
20~40%
6.3-2
d (cm) d=-742+982(1/F,) 0.34 130
s(cm) s=-16.5+32.9(1/F,) 0.5 30
d/H (%) d/H=-7.0+109(1/F,) 0.38 13

[Uwabe 1983]
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(a)

N ey

AP PP P P
a«m«%ﬁwﬂ?

(b)

S
ﬂwxx
Ny
5

SR
S

s
G

ey

\fwfwvwafwfw\ +

(c)

6.3-1

[INA 2001]
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#1~#3 0.15g
0.15¢ [
2000]  Tai[1998]

d/H 0~5%
5~10% 10~20% 921 0.163[
2000] 1.09 1.5~2.0
[ai[1998] Uwabe[1983]
K
FS:K_; [ 2000]
#1~#3 K,
0.165 0.16 K, ( ) 0.163]
2000] Fs
1.012 0.981 Uwabe[1983] S
l6cm  17.02cm d( d/H ) 72.34cm  78.8cm
1999 #1~#3
K,
0.18 0.17 s 13.29cm  15.05cm
d 55.1lcm  62.26cm #1~#3
921 ( 6.33
Uwabe[1983]
#1~#3 C

475
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6.3-3 921

#1 #2 #3
(cm) 52~166 67~149 67~168
(cm) 13~46 10~48 10~57
[ 2000]
4.4
50%50
d/H <1.5%( )
d/H=(-7.0+10.9/F )% <1.5% 50%50
F,>1.282 K, =K,
Kt
(1) (Sliding Block Analysis)
(sliding block model)
[Richards and Elms 1979]
a =|u,— Fop €080 = 1y Py 81110 o J OO (6-1)

W,

g

6-11



Hy Pae J
Wg Pae a[
a
a,
a,
INAJ2001]
Franklin Chang [1977] 200
(PGA=a_, =059 PGV=v_ =76cm/s) a
a‘max a‘t Z O'Sa‘max
Richards and Elms [1979]
2 2
d=0.087 m8me e (6.2)
a,
Nagao et al.
[1995] + 10% a,
Whitman and Liao[1985] 14
(
)
2
d =[37VMJ Xp[—94atj ......................................................... (6-3)
a\’\‘laX a‘max
at 1 damax
=0.60 ———In 5 e 6-4
aTl‘laX 4 n Vrznax ( )
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adeﬁign
an !
K, = ad“ﬂi” e (6-5)
Ky = 0.5K oo (6-6)
r 30(ad&agn / g)(cm) 2
20(ad°ﬂgn/ g)(cm) 1.5 1.0
#H1~#3 a, =0.165(9) [ 2000]
PGA a_ =0.163(g)
a, =45(ga) [ 2003]
TCUO059 ( 632
6.3-3 0
6.3-4 64.61
[INA
2001]

[lai 1998]
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100

o
o

6.3-2 TCUO59

(s jwo)

67

6.3-3

(wo)

67

62

6.3-4

6-14



2)

[Ichii et al 2002]
(order-of-magnitude) Iai et al. [1999] Ichii et al. [2002]
FLIP[FLIP] (effective stress analysis)
W/H D1
SPT N
(FEM) (FDM) -
- (Base)
( ) (Equivalent Linear/Total
Stress) (Non-linear/Effective Stress) 1999
( 0.5 )

6-15



FLAC[FLAC & FLAC3D]
FLUSH[Lysmer et al.1975] FLIP[FLIP]
1995
FLIP [lai 1998Db]

6.3.2
[Uwabe 1983](  6.3-4)
FS
6.3-4
d(cm) | d=-1.6+349(/F,) 0.68 27
s(cm) s=-53+14.7(1/F,) 0.4 20
d/H (%)| d/H =-1.5+5.8(1/F,) 0.65 5

[Uwabe 1983]

Tai[1998]
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(a)

(b)
(c)

~
NS
N

N

[INA 2001]
6-17

6.3-5:




( 6.35) d/H 0~5%
5~15% 15~25%  25~50%

1.5~2.0
(1) (Sliding Block Analysis)
[Seed and Whitman 1970] Kee Kpe
T, k, Kk,
T, Towhata and Islam
[1987]
3

kae=ka+Akae:ka+Zkh ............................................................... (6.7)
17 6.8
L L —————— (6.8)

k,—-k
Ty = T ettt (6.9)

k, - K,
K, = atana,, —bttan(f —a, )1 tbtana,) (6.10)

l+ctana,,
mT, +P, +1/2y,(H, + Dy,)* + AU
gz s * P +1727(Hy + Do) D e (6.11)
WIT]
2 .

b:1/2;/W(HW+szlvtan¢+AUa51naae AN ceveeereeeeree e eeree e (6.12)
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17P
SN L LS 74 S T (6.13)
W, |8k, —k,) 8k, 12
W, =1/2{ Yo(H, + D)’ + 7 (H—H)(H +2D,, +H,) } ........... (6.14)
m=1 m=0 Pp
AU p a
( ) n=1
N=Ve !V =Y/ —7)(
LYy v A
y—1
H H, Do
(2)
density [McCullough and

Dickenson 1998]

INA[2001]

6.3.3
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[INA 2001] (1)

2
3)
shear key
[ma] = CM p[vp]
C, =1.0 Morison [ 1995
2002]
( )
inelastic Winkler springs (p-y )
springs
(1)
2) @
( %ﬂ )
(equivalent fixity piles) 1/ (cm)

k.D
'8:4‘/4hEI (1/cm) Kk,

k, =1.5N (kgf /cm®)
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Winkler
Subgrade Reaction Model

Bl = =P = PD (6.15)
El

X

Yy X

P X

(subgrade reaction)

p X
Y y
(1) Reese et al.[1974] p-y
[API 1987 1993][ 1995]
(2) [Chang 1937]
e = T o 5 PSSR (6.16)
Es kh
k, =1.5N (kgf /cm’)
4
B9y _o
dx
4
El ‘;X}'+thy=0
1/ 8
[
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2002]

3) PHRI (Port and Harbor Research
Institute PARI )
D = K XY ettt e ettt e et aaeennas (6.17)
D = K Y ettt et ettt (6.18)
S SPT-N (
) c SPT-N
( )
k., k. 1999 \Y 4.3.4
p-y (gapping effect)
(radiation damping) [Boulanger et al. 1999]
( )
100% 30%
100%E, +30%E, 100%E, +30%E,
20m
[ 86 7-2.4]
(deck)
C )
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1/ (cm) B = E D (1/cm)

i __12E |
" (+18) |
. W,
(natural period)T, =27 gZi< - W,
( )
C ) (
) 1999 T, K,
k. =1.5N

INA[2001] “N-pier[1999]”

50% (pile head)

[Yokota 1999]
P, =0.82F, =0.82) ——— . 6.19
ZI +/ﬂ ( )
I:)u M pi
i
My =240, Z, Oy
(kN/m2) z, Z,=4/3)r* - -t) root
N =
(m) (m) N My =M, CO{ N,, 5]
Ny, 0 N,, = o, (271t — t?)
\%

Equi val ent single
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anal ysi s :

(Transverse
Direction) SDOF shear key
shear key

A=A \/1+[0.3[1+206L’;°XB .......................................................... (6.20)
L

A, e

(6.20)

5.3.1

INA[2001]

1999 -
(el asto-plastic)
i nel astler Wspkings

1/
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Multi-mode spectral analysis

(
) SRSSQC
(MDOF) X,
(6.21)
[MI{X S +[CHXE +TKIEX S = MK o, (6.21)
(6.21) [m]  [c] [K]
( [m,]) {4
{4
1 {1 Xy =1 (
) {g =11} {X}
(@~ {Dy } (superposition)
(X} =[OY}=[{®,} {D,} - (D} (DY} o, (6.22)
@, (n=1~M)
) Tnzz—” n=1~M
a)n
( 6.21)
[MI[@]LY} +[CI[PTLY} + [KI[PTLY} = —[MI{LIK, v, (6.23)
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(6.23)

[@] [M][D]{Y} +[P] [C][@I{Y} +[D] [KI[P]{Y} = @] [M]{1}X, .......... (6.24)
[MIEYFH[CTYF +IKTEY S = mLKy oo, (6.25)

M]=[@]"[m][®]  [C]={®}T[cl{®,}  [K]={®,}T[KI{®,}
L=[@]'[m}{} [M] [C] [K] (6.21)
M s Y. (n=1~M )
(6.24) (6.25)

(@} [MH{D,}Y, +{D,} [CHD, Y, +{®,} [KI{D,}Y, =—{@ 3 [M{L}K, .ooeoevnn (6.26)
MY, 4 CLY, + KLY, = —LiKy e (6.27)

M, ={@ " [ml{®,}  C,={0,} [Cl{®,}  K,={®} [KID,}

L, = {®,} " [m]{1}

Y, 4 28,0,y + @pYy = —TXy o (6.28)

n~—=n-"n

(Model Participating Factor)

T (6.29)
@, @) I, ATC-40[1996]
PF,  FEMA 273[1997] Co
(6.28)
NS ol o S (6.30)

C,=2,0.M, K,=w)M

D, +2&.0,D

n=n n

+w.D, =-X
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& 5%
[Chopra 2001]  (6.31) (SDOF)
MDOF (6.30)
(6.22) n
{X =D 3T D, e (6.32)
X, =®.T D, i=1~M n=1~M D,
{@,} i MDOF
Xi = iq)niFnDn
{@,}
f, =[KI{X,} = 0;[M]{® }T, D,
( ) {@,}
T, &, A( g
g )
D, -2 (1.} = @2[mI{®, 1T, D, =[M}{®,IT, A,
{f.)
FLZ MED LT A oo eeee e eeeeeeeeee s es e s ee s s ees e seeseeses e eenees (6.33)
MDOF
SRSS CQC [Clough and
Penzien 1993]
T S ) o, (6.34)
M M
CQC~> S 77T OO (6.35)
j=1 n=1
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~ 8¢ & (& +1¢ )T
(=) 4 S () AL+

pjn

F -
531
( E160 DI156)
90% (Participating
Mass) 1 2 3
0.9153 0.61 0.5761 Newmark-Hall [ 54 ]
0.23g ( Sy S,)

6.3-6 (0.06075 0.29212) (0.04048 0.43832) (0.03823
0.46411)
SAg)

0.

0. T3 (0.03823 0.46411)
0.
T2 (0.04048 0.43832)

0.
0
0.
0.

0

0 0.02 0.04 0. 06 0.08 0.1 0.12 0. 14 0.

Sa(m)
6.3-6 0.23g Newmark-Hall
SAP2000 1 2 3
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E160 D156 6.3-5

6.3-6 SRSS El160 D156
(u, u) (4.673 2.808) (3.136 6.747) CQC E160
D156 (u, u,) (4312 3.103)

(3.689  6.743)

6.3-5 E160

Sa An Sd Dn 1—‘xn o xn uxn Fyn o yn uyn

(s) (8 | (cm) (107) | (cm) (107)] (cm)

1 0.9153 0. 29212 6. 076 . H4288..823946-61-. 9.4 46 58 5 9 7

2 0. 61 0,[]43832 4. 048. 6 4-843500.. 2908. -/ D2B55

3 0.5761 0. 46411 3.8206. A@325]..836|k. 8@5N1B749

6.3-6 D156

Sa An Sd Dn 1—‘xn @ xn uXﬂ Fyn @ yn Uyn

(s) (2) | (cm) (107) | (cm) (107)] (cm)

1 0.9153 0. 29212 6. 0051 8 @28..82394666. 27.4717D 5

2 0. 61 0,[]43832 4. 0418 . 72-348500.. 29808, -1d(d5B3 971

3 0.5761 0.46411 3. 82304 &3225]..83650D22% 6

[ (Nonlinear Static Pushover Analysis)
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P-delta

Newton-Raphson

(incremental-iterative)

(FEM) (FDM) -
(step-by-step time integration method direct
integration method) (explicit) (implicit)
wave-propagation (medium/high-
frequencies) (high-velocity impact)

(low-frequency)

(long-period)
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(implicit algorithm)

(unconditionally stable)

acceleration)
3~5
6.4
3.6
S

Newmark

(frequency content)

6-31

(average

PGA

3.6



7.1

1999

19909 75
50 %5 0)

7-1

1999



7.2

3D
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FEMA350
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