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Seismic Performance Improvement of MDOF
Reinforced Concrete Moment Frame Retrofitted Steel Jacket
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Abstract

This study is the research appling the representative Displacement-Based Design which is the basic concept of Direct

Displacement Based Design proposed by Chopra and Goel to original Reinforced Concrete moment frame and determining the

thickness of retrofit Steel Jacket about the Maximum design ground acceleration, and developing the more improved Algorithm
as well as program by the Retrofit Design method and Nonlinear analysis by the Performance design method before and after

reinforcement appling the determined retrofit thickness. It also shows the result of the seismic performance improvement which

is the ratio of seismic performance appreciation result yield displacement 19%, yield strength ratio 24%, displace ductility ratio

the maximum 27% comparing Multi degree of freedom, column member of Reinforced Concrete with the performance

improvement column member considering the thickness of the determined Steel Jacket. The developed Algorithm and program

are easy to apply seismic design and application to the original Reinforced Concrete building, at the same time, it applicate to

display well the design result of Target displacement performance level about nonlinear behavior.

Keyuwords : MDOF, Displacement-based design, Seismic retrofit, Steel Jacket, Reinforced concrete moment frame
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ESDOF Meq, heq

ESDOF.
Assume Initial vield disp. (Ay)eq
Calculation Ductility. Heq

‘

ESDOF. Effective damping ratio <.,
Total damping ratio ':ggq

ESDOF. Effective Period T,
Determine secant stiffness (&, )Qq

¥

B =7, (o by 2 )

1

ESDOF. Determine Yield strength L}:v
Determine Max. strength [~
u

+

Later displacement for Later force.
Determine Steel Jacket thickness by Later disp.

(Aydeq = Byeu
Check Convergence

END

Distribution
ESDOF to MDOF

(Fig. 7) MDOF Seismic Response Algorism
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(Fig. 8) Performance Improvement Design
Example Structure

(Table 1) Section Properties

Column Girder
A —e
Section <> %] :g]
B(em ) XD(em) 40 x 60 40 x 60
) TOP 4D
Main Bar 8019 BOTTOM | 2D22
D10@250
Hoop (mm) DI0@150 (mm.)
D10@750(mm)
A(cmZ) 2400 2400
T,(em?) 720000 720000

(Table 2) Target Displacement & Effective
Damping ratio

Design Parameters Re Column | Retrofitted Re Column
ESDOF Target Disp. 245 mm 367 mm
ESDOF Effective Damping Ratio| 29.1 % 285 %
ESDOF Natural Period 1.55 sec 1.69 sec

ESDOFA| =8l FAo thate] HHY F44st 4
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®y=0.00379, My=11500kN-m

Rc Column with Steel Jacket Retrofit
( flex(t)= 7.2 mm, shear(t)=11mm)
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(Fig. 10) Steel Jacket Retrofit A/—¢

1500
1200
38.5mm, 1420kN
900

600

300 Rc Column without Retrofit

Lateral Force (kN)

0 50 100 150 200 250
Horizontal Displacement (mm)

(Fig. 11) Without Retrofit Nonlinear
Static Analysis

1800
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45.5mm, 1760kN
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©
8
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3

Rc Column with Steel Jacket Retrofit
(flex(t)= 7.2 mm, shear(t)=11mm)
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w
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(Fig. 12) Steel Jacket Retrofit Nonlinear
Static Analysis

<Fig. 9>, <Fig. 10> Steel Jacket 27}7-$ H| A
Y 43 M g7 ERE-SE #AE UE

Wi, 9 27 A5 vy BHs A g st-
WY FAZRE ZZUY A U FE5u e} 45
FHEL <Fig. 11>, <Fig. 12>9} 21, A4 Age

<Table 3>3} #o] Az|H ).

(Table 3) Example Structure Analysis result

Re Retrofitted Column
Column PGA =08 g
Steel Jacket thickness (mm) - TE: ;k'o(:fs::r' if
Target Disp. (mm) 315 472
ESDOF Target Disp. (mm) 245 367
Effective mass (ton) 45129 45129
Effective height (m) 8.167 8.167
Disp ductility factor(initial) 6.36 8.07
Effective equivalent period (sec)|  1.55 1.69
ESDOF Max. shear force (k) 1773 2248
ESDOF Yield shear force (kIN) 1155 1342
1 story lateral shear force (kN)| 385.25 448.25
2 story lateral shear force (kN)| 577.88 672.38
3 story lateral shear force (kN)| 1155.76 1343.97
1 story lateral Disp. (mm) 135 157
2 story lateral Disp. (mm) 203 236
3 story lateral Disp. (mm) 406 472
7- E [ ==
B =2 7Y AR A2EagdE 22 7
zEo diste] WAEZS AT A2 WIE S
A BEHefe] & Steel Jacket®] BAAEAE A
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