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Abstract

Seismic Retrofit of O0ld Irregular Shaped Building Using

Interaction Vibration Control

Hwang, Ji Hoon
Advisor : Prof. Choi, Jae hyouk,
Department of Architectural Engineering,

Graduate School of Chosun University

Recently, the magnitude and frequency of earthquake is getting increased all
over the world. Specially, in Sichuan of China, Haiti, Indonesia and etc, most
structures that lack seismic design are damaged by the disasters followed by
lose of human life. The awareness of the importance of using seismic design to
structure has been significantly increases. The Korean peninsula has been
considered as a relatively safe region to earthquake. However, small to medium
magnitude earthquakes have been occurred and the seismic frequency as well as
the magnitude is getting increased. As a result, our country and the neighboring
countries government as well as different non-governmental agencies are taking
in to consideration the past experience of earthquake damage and are taking

majors. Because of this the seismic design criteria and seismic standard is

continuously revised. It is applied for existing structures to enhance the

_X_



seismic performance based on US-seismic design method and Japanese |imit state
design methods. Based on these two methods of seismic performance evaluation
criteria, here it is dealt with a typical structure. In addition, as it is
practiced in many parts of the world, the case studies on seismic design
structures to meet the performance requirement though damage was discovered. For
example, the damage of two structures by collision and expansion at expansion
joint during earthguake has been reported. This report was based on the seismic
resistance design of each building connected by expansion joint and during
ear thquake damages around joint either collision or expansion is occurred. This
study focused on the Japanese seismic performance evaluation using capacity
spectrum method was conducted for a typical structure and a nonlinear time
history analysis for two structures connected by expansion joint, first the
seismic performance of the two structures are evaluated separately and with
inducing dampers then the effect of expansion joint during earthquake is

investigated.
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H 2.13ABE 2 2 2AE (B2 1. &X)
EIEEP] F2 =2
?‘IH%‘ % [y =] =0ty ctyg =0y
(mm) i o SST i Ss T
FG1 1F 350X600 g:g}g giglg D10@300 | D10@300
FG2 1F 350X600 g:g}g giglg D10@300 | D10@300
FG3 1F 350X600 g:glg giglg D10@300 | D10@300
FG4 1F 350X600 g:glg giglg D10@300 | D10@300
FG5 1F 250X600 2:818 giglg D10@300 | D10@300
G1 OF~4F 350X600 2:822 gjggg D10@200 | D10@300
G2 OF~4F 350X450 g:ggg giggg D10@200 | D10@300
G3 OF~4F 250X450 g:g]g giglg D10@300 | D10@300
G4 OF~4F 250X450 g:g]g giglg D10@300 | D10@300
G5 OF~4F 250X450 g:g]g giglg D10@300 | D10@300
H 214 ABS JIS 2 2IAE (2= 1. &X)
= E=b] =2

SV = F2
(mm) o= ERAE
1C1 1F 350X500 10-D19 D10@300 | D10@300
1C1A 1F 350X500 10-D19 D10@300 | D10@300
162 1F 350X400 12-D19 D10@300 | D10@300
1C2A 1F 350X400 12-D19 D10@300 | D10@300
C3 1F~4F | 350X400 8-D19 D10@300 | D10@300
C3A 1F~4F | 350X400 8-D19 D10@200 | D10@300
nC1 OF~4F | 350X500 10-D19 D10@200 | D10@300
nC1A OF~4F | 350X500 10-D19 D10@300 | D10@300
nc2 OF~4F | 350X400 10-D19 D10@300 | D10@300
nC2A OF~4F | 350X400 10-D19 D10@300 | D10@300
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2.3.3 P AHEZ (Demand Spectrum) AHE
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BF)| 24 =FTO HHSHABEHS Soff QP ABEHS AMHSIACH IO 2.16).
2.3.4 s 2K (Capacity Curve) &HA

8 2.17 ~ 2.180l= HIEE B3N ZHHHAES Soll, 2ES0 ZFHGISS It&
2

2
OZM ¢2 s=E=2H(Capacity Curve

) Otchet 20l LIEFHLHACE
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V L—Capacity Gy Vhase \;Caw
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0 0
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Roof Displacement (cm) Roof Displacement (cm)
(a) AS ZH (Y1) (b) AS EH(Y-)
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2500 2500 T T
] | — ity " | | — Capacity Curve
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08 2.17 AS #*E2229 s¥=4 (Capacity Curve)
2500
2500 | | :
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Spectral Acceleration(Sa)
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Capacity Spectrum vs. Demand Spectrum
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H 2.17 AS EH (YH

HsdUANL F4s

U= 2

Load Element Number of Hinge Status
Case Story Type Elastic B 10 LS cp c D E,Failure
Beam/
666 2 0 0 0 0 0 0
IF Column
Masonry
4 0 1 0 14 0 0 0
Wall
Beam/
634 3 2 25 0 0 0 0
Column
2F
Masonry
4 0 0 0 0 0 0 17
Wall
Pl Beam/
635 3 19 6 0 0 0 0
(Y+) fee Column
Masonry
1 0 0 0 0 0 0 19
Wall
Beam/
641 23 0 0 0 0 0 0
Column
4F
Masonry
0 0 10 0 0 0 0 10
Wall
Beam/
Roof 184 0 0 0 0 0 0 0
Column
H 2.18 A= &8 (V) ds8UAMY 21ds == 2
Load Element Number of Hinge Status
Case Story Type Elastic B 10 LS Ccp c D E,Failure
Beam/
666 2 0 0 0 0 0 0
Column
IF
Masonry
4 0 1 0 13 0 0 1
Wall
Beam/
634 2 1 26 0 0 0 0
Column
2F
Masonry
5 0 0 0 0 0 0 16
Wall
aH Beam/
637 0 18 8 0 0 0 0
(Y-) fee Column
Masonry
4 0 0 0 0 0 0 16
Wall
Beam/
637 27 0 0 0 0 0 0
Column
4F
Masonry
4 0 7 0 0 0 0 9
Wall
Beam/
Roof 184 0 0 0 0 0 0 0
Column
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H 2.19 AS CHH (X+)

=S|

o o O

Mo RFEs

gr= 2

Load Element Number of Hinge Status
Case Story Type Elastic B 10 LS cp c D E,Failure
Beam/
635 33 0 0 0 0 0 0
IF Column
Masonry
13 0 0 0 0 0 0 7
Wall
Beam/
645 18 0 0 0 0 0 0
Column
2F
Masonry
12 0 0 0 0 0 0 9
Wall
el Beam/
653 10 0 0 0 0 0 0
(X+) fee Column
Masonry
7 0 0 0 0 0 0 13
Wall
Beam/
663 1 0 0 0 0 0 0
Column
4F
Masonry
4 0 0 0 0 0 0 16
Wall
Beam/
Roof 184 0 0 0 0 0 0 0
Column
H 2.20 A U8 X)) ds8UMY 21ds =8 2
Load Element Number of Hinge Status
Case story Type Elastic B 10 LS CP C D E,Failure
Beam/
632 34 0 2 0 0 0 0
Column
1F
Masonry
11 0 0 0 0 0 0 9
Wall
Beam/
642 15 4 1 0 0 0 0
Column
2F
Masonry
10 0 0 0 0 0 0 11
Wall
el Beam/
649 15 0 0 0 0 0 0
(X-) F Column
Masonry
7 0 0 0 0 0 0 13
Wall
Beam/
663 0 0 0 0 0 0 0
Column
4F
Masonry
6 0 0 0 0 0 0 14
Wall
Beam/
Roof 184 0 0 0 0 0 0 0
Column
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H 2.21 B8 &8 X+) ds80lNe 2718ds 225 21X

Load Element Number of Hinge Status
Case Story Type Elastic B 10 LS cp c D E,Failure
Beam/
693 3 0 0 0 0 0 0
IF Column
Masonry
8 0 10 0 0 0 0 5
Wall
Beam/
718 26 0 0 0 0 0 0
Column
2F
Masonry
5 0 0 0 3 0 0 13
Wall
Pl Beam/
720 23 0 0 0 0 0 0
(X+) fee Column
Masonry
5 0 0 0 7 0 0 10
Wall
Beam/
744 0 0 0 0 0 0 0
Column
4F
Masonry
12 0 0 0 0 0 0 10
Wall
Beam/
Roof 224 0 0 0 0 0 0 0
Column
H 2.22B= &8 X)) ds8UAMY 21ds == 2
Load Element Number of Hinge Status
Case story Type Elastic B 10 LS CP C D E,Failure
Beam/
693 2 0 0 0 0 0 0
IF Column
Masonry
9 0 4 0 1 0 0 9
Wall
Beam/
718 25 0 1 0 0 0 0
Column
2F
Masonry
7 0 0 0 1 0 0 13
Wall
Pl Beam/
719 25 0 0 0 0 0 0
(X-) F Column
Masonry
4 0 0 0 4 0 0 13
Wall
Beam/
744 0 0 0 0 0 0 0
Column
4F
Masonry
8 0 0 0 2 0 0 12
Wall
Beam/
Roof 224 0 0 0 0 0 0 0
Column
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H 2.23 B HH (Y+) ds80UlNe 2718ds 225 21X

Load Element Number of Hinge Status
Case Story Type Elastic B 10 LS cp c D E,Failure
Beam/
684 12 0 0 0 0 0 0
Column
1F
Masonry
11 0 0 0 0 0 0 12
Wall
Beam/
1731 9 1 2 0 0 0 0
Column
2F
Masonry
9 0 0 0 0 0 0 13
Wall
el Beam/
735 9 0 0 0 0 0 0
(Y+) fee Column
Masonry
8 0 0 0 0 0 0 14
Wall
Beam/
742 1 0 0 0 0 0 0
Column
4F
Masonry
7 0 0 0 0 0 0 15
Wall
Beam/
Roof 224 0 0 0 0 0 0 0
Column
H 2.24 B8 HH (Y ds8UAMY 21ds == 2
Load Element Number of Hinge Status
Case story Type Elastic B 10 LS CP C D E,Failure
Beam/
684 12 0 0 0 0 0 0
Column
1F
Masonry
11 0 0 0 2 0 0 9
Wall
Beam/
733 8 1 2 0 0 0 0
Column
2F
Masonry
3 0 0 0 2 0 0 16
Wall
el Beam/
741 2 0 0 0 0 0 0
(Y-) F Column
Masonry
6 0 0 0 4 0 0 10
Wall
Beam/
744 0 0 0 0 0 0 0
Column
4F
Masonry
8 0 3 0 0 0 0 10
Wall
Beam/
Roof 224 0 0 0 0 0 0 0
Column
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“ Why not the best? ” (Jimmy Carter)
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