11

49

. 2540

10

49



12

121

Ozcebe Saatcioglu (1987)

(Cyclic loading)
ACl 318-83

degradation), (Strength deterioration)
(Cross tie)

ACI 31883
ACI 318-83

Pessiki (1990)

10

6

(Pullout)

(Stiffness



Bere (1992) Pessiki
(Interior and exterior beam-column joint)
Pessiki

Aycardi, Mander Reinhormn  (1994)

(Concrete crushing)

(Low fatigue failure)
2 Drift angle 4%

Aycardi 13
(Slab-beam-column subassemblages)

(Weak beam-strong column)

(Weak column-strong beam)



Lynn (1996) 8
90

0.12 Agfé 0.35 Agf'c

20

122

El - Attar, White ' Gergely (1997)

2 18 3

Taft (1952)
(Lateral stiffness)

(Plastic hinge)
(Soft-story failure mode)

Bracci, Reinhorn Mander (1995)



Taft (1952)
PGA) 3
(PGA = 0.05g)

Shaking table

0.05g, 0209  030g

(PGA = 0.20g)
0.30g)

123

Kunnath (1995)

(Non-ductile  behavior)

(Peak ground acceleration,

(PGA =

IDARC Version 3.0 (Inelastic damage analysis of reinforced concrete

' 3 ,6 9
structures)
(1985), H Centra (1940), Taft (1952)
(1988)
UBC 0.15g
Aycardi (1994)
IDARC
(Damage model)
(Tat B Centra)
01 >0.5)

0.20g

Nahami
(Spectrum)  UBC

Park  Ang
(Nahami UBC)

(0.10< o 1 <0.30)



Bracci, Reinhorn ~ Mander (1995)
13 Shaking table IDARC
(Pushover analysis)
(Dynamic  analysis)

13 Aycard (1994)
IDARC
(1995)
3 12
(Working stress design) (Ultimate
strength  design)
DRAIN-2DX (Flexural strength)
(Ductility)
12
Gupta, Kunnath Islam (1997)
Holiday ! San
Fernando (1971) Northridge (1994) IDARC

(Pushover analysis)



(Mode shape)

1.2.4 (Inelastic dynamic)

Meyer (1974)
NLDYN ,
Yield capacity reduction, , p-Al ,
(Panel zone distortion), ,

3
2

1 (Micromodel) Constitutive
relation (Finite
element) (Fiber model)

2. (Macromodel)
(Force-deformation rules Hysteresis rules)

(Bond-slip)

IDARC ~ DRAIN



125

Park and Ang (1985) (Damage index, b1
DI=4" +.T-- \dE, (L1)
arPy]
m , 1
;o\ S , P
04
(Reparable) 04 1
1

1987 Parkk  Ang

p1<0.10 No damage
010<p1<0.25 Minor damage
025<p1<040 Moderate damage
040<p1<100 Severe damage
pi1>100 Collapsed
1997 Ang D1-0.8
(Collapse)
Reinhorn (1989)
(Consumption damage, Dc)
(Damage potential, o ) 2

(Strength damage, ps)
( Deformation damage, pd)



DI= (12
DP
Mander (1983) (Damage state)

D1<0.33 Serviceability

033<D1 <0.66 Reparability

0.66 <D < 1.00 Irreparability

DI>1.00 Collapse

Chung (1989)

(Fatigue formula)
, Damage modifier (a)

DI=Y(a;"+a:"- (1.3)

«l [, AT

Ghobarah (1999)

Final
softening DiPasquale Cakmak (1988)

C o 1 (Fundamental - period)
(Fundamental mode)

DI=\-K mJ K infll (L4)

K jrill K il (Initial slope)
(Top deflection)



10

D1 <015 Minor

0.15< p1<0.30 Moderate (Reparable)
0.30<p1<0.80 Severe (Irreparable)
pi>0.80 Collapse

12.6

Bett, Klingner Jirsa (1988)
(Concrete jacketing)

213
64.8 12x12 2

..1950 1960
1ixt7 2

2%

Alcocer Jirsa (1990)

4 . .1950

(Bundle)

35%

45 %



Rodriguez

4

Priestley

30%
29%

Ghobarah

(Corrugated steel jacket)

Aboutaha, Jirsa

jacket)

(45x90 2

64%

Park (1994)
350x350 2
100 . 3
(Displacement ductility) 2 6
(1994)
8 6
(Reverse curvature)
8
(Strain hardening)
(2997)

Drift angle 0.05

(Confinement)

Kreger (1999)
; (Solid steel
(Partial jacket)

11

ACI 318-56 ACI 318-63 n



2%

Drift ratio

Drift ratio 7%

(Anchorage bolt)

1/4* Fillet Weld
r ‘.Lr
Existing \
RC Column
: |
[}
— [

o~ r
\— 1.0 Thick Non-Shrink Grout

(n) Welded solid steel jacket

4-5

Drift ratio

%

]

1/4® Fillet Weld

L

L Existing

RC Column

%
1.0" Thick Non-Shrink Grout

¥ 1.0" Dia Adhesive Anchor Bolts

(1) C-shaped partial steel jacket

Partition or

Cunain wall

r
[_l‘

r

:

1/4* Fillet Weld
r
Existing " |
RC Column
=

‘?{— 3/4* Threaded Through Bolts

~— 1.0" Thick Non-Shrink Grout
( ) U-shaped partial steel jacket

11

Hayashi, Niwa

1:3

(Shear key)

-4 (Steel piece

Fukuhara (1980)

Aboutaha

(Binding agent)

anchor) 3



-4,
3.5-5 0.55-0.72
0.78-1.10
()
Sugano Fujimura (1980)
1:3
0.87-0.98 :
0.02
0.62-0.66
Altin, Ursoy Tankut (1992)

(Infilled frame)

, (Epoxy)

13

1

(Bracing technique)

0.004

0.01

(Diagonal bar)

(Dowel bar)



13

14

15

14

(Shear sliding)

A B

(1)

(Non-structural element)



1.6

21

2.2

10.

11

IDARC2D Version 4.0
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