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Design Strength of Coupled Shear Wall System according to Variation
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Abstract In this research, the effects of the strength and stiffness of shear walls on the design strength of coupling
beams are studied in the shear wall-coupling beam structural system widely used as the lateral-drift resistant system
of high-rise buildings. The results show that the design strength of the coupling beams decreases with decreasing
concrete strength and core wall thickness, but the shape remains unchanged. In all six models, the design strength
of the coupling beams has the largest value at the 10~15th floors in a 40-story building. In other words, the design
strength of the coupling beams has the largest value at 0.25H~0.375H where the inflection point exists. The thicker
the walls, the smaller the change in the member forces. The thickness of the coupled shear walls has more influence
on the design strength of the coupling beams than the concrete strength.
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Fig. 1 Coupled shear wall system
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Table 1. ACI Code of RC coupling beam

criteria
detail design criteria
Lid shear stress
v < (a,4/f,] +pnfy)
Lid 0.067<a. <05 normal same as beam
>4 T e detail design
p,, =0.0025
L diagonal or
<4 v =<0.83+/f. no@al
detail
Lid v =033 Vf /c diagonal diagonal rebars
~ . . .
<2 v < 0.83+/f . detail resist shear force
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Fig. 4. Model Structure
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Table 2. Material properties

material specified strength floor
concrete Slab, fek=30N/m 2F-ROOF
Beam
column.
= i s
steel Fy=325N/mr(SM490) heam
rebar fy=500N/mm(HD25 or more)
fy=400N/m7(HD22 or less)
column 1,000 x 1,000 1F-40F

section

Table 3. Structural models

specified strength(wall,

I;l:;izl column) wall thickness(mm)
fek (N/m)
Ml 30 600
M2 40 600
M3 30 700
M4 40 700
M5 30 800
M6 40 800
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Table 4. Design loads (unit : kN/nm)
usage sale office roof
floor 2F - 4F 5F - 40F Roof

dead load 4.8 4.8 6.0

live load 4.0 2.5 2.0
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Fig. 5. Design strength of coupling beams-Model 1
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Fig. 6. Design strength of coupling beams-Model 2
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Fig. 7. Design strength of coupling beams-Model 3
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(b) Shear force (kN)
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Fig. 8. Design strength of coupling beams-Model 4
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Fig. 9. Design strength of coupling beams-Model 5
6000 4000
5500 m
5000 / \ 3500
BT AT\ 3000
4000 / \ \ == \IODEL-6 LB11 X \ e \ODEL-6 LB11
3500 \ == MODEL-6B12 2500 /N «fli= MODEL-6LB12
3000 \ = MODEL 6 LB13 \ﬁx__x = VODEL-6 LB13
\ 2000
2500 \y e VIODEL-6 LB14 e VIODEL-6 L B14
1500 N
SF 10F 15F 20F 25F 30F 35F 4OF SF 10F 1SF 20F 25F 30F 35F 40F

(a) Moment (kN - m)

Fig. 10. Design strength of coupling beams-Model 6
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(b) Shear force (kN)
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