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ABSTRACT In this paper, performance based design of coupling beam using non-linear static analysis is proposed considering
probability distribution of flexural and shear strength in order to develop flexural hinge. This method considers post-yielding
behavior of coupling beam and stress redistribution of system. It can verify the reduced effective stiffness to meet the current design

requirement based on linear analysis. It also evaluates the lateral displacement under service load (un-factored wind load) properly.

In addition, it can optimize the coupled shear wall system by taking stress redistribution between members into account. For a

simplified 30-story building, non-linear static (push-over) analysis was performed and the structural behavior was checked at

performance point and several displacement steps. Furthermore, system behavior according to the amount of reinforcement and depth

of coupling beam was explored and compared each other.
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Fig. 1 Effective stiffness of reinforced concrete member
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Fig. 2 ASCE/SEI41-06 variation in column shear strength
vs. ductility demand (ATC72-1, 2010)
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Fig. 3 Behavior of coupled shear wall
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Fig. 5 Free body diagram of coupling beam

6) 3HINEMn = Puly2/1.1)& AEstar o] ke
AR o= WA Al St

7) AR or AARY e Adehg e Agaglo]
Fuj 2o 7 HE é@ﬂ% A= APASFE 1d
3t A FuUgel o2 sk Qggter golg
T At

4. A
41 MR REIiR

[e}
T AEE WS dedeligith 7S5 Sale 4m 7d_
=9 AA(F: o 150 2, 8 Lg,] 7t=,
u], ot Foj¥ S wj x|kt Estk FA)

ZE sHol GEA= As viA
Hj 2o 2 AASH tHFig. 6).
FA 0.6m, AAX 0.6 mx0.6 m,

71% Imxlm, B 05~0.6mx0.8mo|H, ZIAE &
T 24MPas 7| Co® W A7|E FAEH] 8l AT
Vs EE S e T Al A A A
AR R FARAE AadA e 0%,

éi—: 37l M Xﬂ/‘]f& ‘ﬂo“%'jﬂi *éﬁlﬂ?ii’, o]

& Fx3A ZZTHMIDAS Gen ver. 8.0)9] H]A
28] 4 (push-over analysis)& =eJ3to], W AgE
:TL_Z\_%O] 7%531]' /\%th%g] 7{%5}\%_0_ an_an} st
AFE ZElZo Ao A A" AELS 7)ZE2] W I} v wsf
9t} Fig 7 AARE A AAEe] AP A
XJOH/H éq_g]_ J 07(4/] U]X]_Ax]e E]_O%—Hq— T3l Fig.

At WA AAREES vlasch olF 53

H
=
Kk

N

O

[ee]

512 | =238 Ese| ==4 M253 A5= (2013)

Fig. 6 Plan and elevation of example office (30F)

Table 1 Member list (shown in Fig. 6)

. Compressive

Member type (ID) Size (mm) strength (£)
Wall (W1, W2) Thk.=600 24

40 (1~4F)

Column (C1) 1000 x 1000 30 (5~10F)

24 (11~30F)
Girder (G1) 600 x 800 24
Girder (G2) 500 x 800 24
Coupling beam (LB1)| 600 x 600 24

Fig. 7 Performance point (demand & capacity curve)

Fig. 8 Hinge distribution at different displacement steps
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Fig. 9 Interstory drift ratio at various displacement steps

Fig. 10 Effective stiffness of coupling beam at various
displacement steps

Fig. 11 Story shear at performance point

Fig. 12 Serviceability check for wind load
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Fig. 14 Comparison of system responses with various
flexural reinforcement

Table 2 Values at performance point with various flexural
reinforcement

12-D19| 8-D19 | 4-D19

Base shear (kN) 9237 | 8227 | 7056

Lateral displacement at roof (m)| 0.58 0.63 0.65
Effective period T4 (sec) 5.1 5.6 6.2
Damping ratio Dy 13.8 14.7 17.3
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Fig. 15 Comparison of interstory drift ratio and effective
stiffness of coupling beam with various flexural
reinforcement
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Table 3 Values at performance point with beam height

h=600 | h=900 |h=1200

Base shear (kN) 9237 | 10240 | 11210
Lateral displacement at roof (m)| 0.58 | 0.54 | 0.51
Effective period Ty (sec) 5.1 4.5 4.2
Damping ratio Dy 13.8 13.1 12.2

Fig. 17 Comparison of inter-story drift ratio and effective
stiffness of coupling beam with various beam depths
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