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The Shear Lag Phenomenon in Bundled Tube Structure According to
the Amangement of Structural Members
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Abstract : The purpose of this study is to examine the effect of column spacing and beam size on the lateral dis-
placement and shear lag phenomenon in bundled tube system. According to the parametric study in which the spac-
ing of columns, the size of columns and girders in bundled tube were selected as a parameter, it is the most efficient
to increase the size of the interior columns with the largest reduction of lateral drift if the steel tonnage of a frame can
be increased. It was noticed that the shear lag was affected more by the exterior stiffness factor and ratio than by
the interior ones when column spacing was changed, and when the size of column was changed, the reverse pheno-
menon was happened. And The change of column spacing affected shear lag, lateral drift, and tonnage more than that

of column size or girder size.
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Fig. 1. Stress distribution in tube under lateral load.
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Fig. 4. Framing plan of model.
Table 1. Column spacing of models
ey 571 (m) 471%5(m)
Al 2 3
A2 3 2
A3 3 3
Ad 3 4
AS 4 3

) WelB 715-217)(mm) : 800x800x40
&) 2 B27)(mm) : 800x400x40x50

Eh=olNEtsix], M213 M3z, 20064
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Table 2. Column size of models

24y $)5-7]-5{(mm) WE-7]5{mm)
Bl 800x800x40 700x700x40"
B2 800x800x40 800x800x40”
B3 800%800%x40 900%x900x40”
B4 700x700x40 800x800x40
B5 900x900x40 800x800x40

) HelE 71574 - 3m

el s Eajl(mm) 800x400x40x50
FA A F(en’), @H2AEAEEem’)YE 27 1) 1056, 769472 2)

1216, 1173845 3) 376, 1699818

Table 3. Beam size of models

Sy 9] %3 (mm) W+ E(mm)
Cl 800x400x40x50 700x400%40x50"
2 800x400x40x50 800x400x40x3507
c3 800x400x40x50 900x400x40x50”
c4 700x400x40x50 800x400%40x50
cs 900x400x40%50 800%400%40x50

F) WiLE 718304 @ 3m

WelE 71527 (mm) :
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680, 677666 3) 720, 894000
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Fig. 5. Parameter combination for mode! structure.
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ig. 6. Case of more tonnage and less lateral drift.
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Mode! Name
Fig. 7. Case of less tonnage and more lateral drift.
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Table 4. Stifiness factor, ratio and shear lag factor

o g 9 7 W 5 A=A

AR e A e | AT

Al 0.038 1.155 0.49

A3 0.035 1.732 0.035 1.732 0.45

A3 0.031 2310 0.43

A A2 0.038 1.155 0.40
A3 0.035 1.732 0.035 1.732 0.46

A4 0.031 2.310 0.50

Bl 0.035 1.136 0.45

B2 0.035 1.732 0.035 1.732 0.46

B3 0.034 2.509 0.47

B B4 0.035 1.136 0.47
B2 0.035 1.732 0.035 1.732 0.46

BS 0.034 2.509 0.45

Cl 0.030 2.370 0.44

c2 0.035 1.732 0.035 1.732 0.46

C3 0.040 1313 0.47

¢ C4 0.030 2.370 0.45
C2 0.035 1.732 0.035 1.732 0.46

CS 0.040 1.313 0.47
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Fig. 8. Lateral drift of models.

44000 «

40000 =

320004 —

Steel tonnage of a frame (t)
g
T
LY

28000 -

|
|
|
|
|
f

& 4 e i

model'25 model'so model'75 model'100 mode) 125
Model Number
Fig. 9. Steel tonnage of models.

0.044 ; : y ]

0.040

o
o
@
-3

0.032

!
!
HiY

0.024 < -
4 + 4 I 3
T Y T T

madel 25 modet 50 model 75 model 100 model 125
Mode! Number

Fig. 10. Exterior stiffness factor.
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Fig. 13. Interior Stifiness ratio.
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