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Practical Design Method for Coupling Beams of Tall Buildings with
Dual Frame System
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Abstract In this study, practical design method of coupling beams is proposed. The member forces varies
according to the location of the members and the members at 25%~40% of building height shows large member
forces. The 100mm increase of wall thickness causes 3~4% variation of member forces and the 100MPa
increase of concrete strength decrease approximately 3% of member forces. The required strength of coupling
beams is twice the resistant strength and 80% reduction of coupling beam stiffness is necessary to fulfill the
design criteria. The stiffness reduction of coupling beams is not necessary over the entire stories and the
strength reduction range can be estimated considering design requirements.
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Coupling Beam

[Fig. 1] Coupled shear wall system
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[Table 1] ACI Code of RC coupling beam

criteria
detail design criteria
L/d shear stress
= (au \/fc/ +pnfy)
L/d normal same as beam
0.067<a,.=<0.25
> 4 i detail design
P, =0.0025
Ld diagonal
’
A < 0.834/f . | or normal
detail
[£7 diagonal rebars
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[Fig. 2] Structural plan

D=9 F8 FRAE olF= e SMA0S ARE-
stgon, LEfjHel o ALgE 232E 7Frl= 30MPa
0|1, HITL HD250AE  500MPa, HD220|sH=
400MPa®] FEAPEE x| H1E ARSI TK Table
2 #=x).

[Table 2] Material properties

material specified strength floor
concrete Slab, fck=30N//mm 2F~ROOF
Beam
steel Fy=325N/mm(SM490) column, beam
rebar fy=500N/m#(HD25 or more)
fy=400N/m"(HD22 or less)
section 1,000mm * 1,000mm 1F ~40F
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[Table 3] Structural models

specified
name strength(wall, olumn) | wall thickness(mm)

fek(IN/m)

Model 1 30 600

Model 2 35 600

Model 3 30 700

Model 4 35 700

Model 5 30 800

Model 6 35 800

[Fig. 3] Structural plan modelling
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[Table 4] Design loads (unit : kN/m?)

usage sale office roof
floor 2F ~ 4F SF ~ 40F Roof
dead load 4.8 4.8 6.0
live load 4.0 2.5 2.0
. Vo = 30.0m/s
wind load 1 "G 2 00
earthquake S=0.11, site coefficient = Sc, Ig = 1.1
load design category = D, R = 5.0
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[Fig. 4] Drift of X, Y-direction (unit : mm)
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[Fig. 5] Drift ratios of X, Y-direction
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[Fig. 6] Moments of coupling beams
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[Table 5] stiffness reduction models

MODE 1 ALL stiffness 100%
MODE 2 LB11, LB14 stiffness 80%
MODE 3 LBI11, LB14 stiffness 60%
MODE 4 LB11,LB14/LB12 stiffness 40%/ 90%
MODE 5 LB11,LB14/LB12 stiffness 20% / 80%
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[Fig. 7] Practical design strengths of coupling beam
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