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National Chiao Tung University

Abstract

Framed-tube structure is an economical structural type and widely used in
high-rise buildings. The framed-tube structure is formed by closely spaced perimeter
columns that are connected by deep spandrel beams. As a result of the finite stiffness
of the column and beam elements, the primary mode action of a framed-tube structure
under lateral forces is not that of a conventional cantilevered tube. Shear lag effect in
the perimeter frames of framed-tube structure will occur under the action of lateral
forces. Therefore, the framed-tube structure can not fully exploit the potential stiffness
and strength. This thesis is to analyze shear lag effect on the stiffness of the
framed-tube structure and to discuss the behavior of the framed-tube structure under
shear lag effect.

Several approximate methods of framed-tube structure and method using
SAP2000 are compared each other in order to understand the shear lag effect on
framed-tube structure. The shear lag effect of different structural types, such as square,

circular and braced framed-tube structures is further discussed in this thesis.

Keywords: Framed-Tube Structure, Shear Lag Effect, Negative Shear Lag Effect,

Equivalent Continuous Tube Approximate Method, SAP2000.
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W= 1 [ (cos 0 —sin 9)f(c9)+5sm€cost9f (0)+sin’ @ f (‘9)}[M0X—QOX—2+

=R (4.127)

jox '[ OX jox q(x)dxdxdx}
N
Q=] a(xdx (4.128)
M, = [ Q(x)dx (4.129)
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SR A ARAT S ARRME PR BorFaokT TS
FOg R A T 6 B R L LS AR R A S et

Fla kT e 45

-

BT #TE o AR 0 N A T TG AR 2 S xR
Hou & 5 M T AN cha B Ao B 4-27 Ao
u(x,d)=-u(x)sin@ (4.131)
W (4.125)22 55 (4.131) > T E DT S B AR

sin® 0 "(0)+5sin O cos O (0) +3(cos’ 0 —sin’ 0) f () = Asin 0 (4.132)

sin® 0f"(0)+9sin O cos " (6) +15(cos” @ —sin’ 0) f'(0) — 44sin Gcos O '(6) —12-

(4.133)
(cos® @—sin’ 0) f () = Bsing
;¢ 5 ANB A f@;f&fi,’ﬁa_&o
X (4.132)hf2 5
A
f(0)=— 4.134
©) 2sind ( )
- (4.134)F ~ 1 (4.133) > B oaEE]
B=-A (4.135)
FURF 425 ¢ e A G4 s 4 im g qx)
["a() £ (0)sinoRAO = q(x) (4.136)
AV
[ f(0)sinoRAO =1 (4.137)
B (4.134) ~ (4.135)F » N(4.137) > F U REA B
Ao L
1”R (4.138)
B=—
7R
#78(4.138)F AR A N (4.134) » T L KT F(0)
1
f(@)=—— 4.139
©) 27Rsin @ ( )
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N, =222 Q00
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u=;‘;i ——j Q(x )dx——— —j [T Q(x)dxdxdx}
=E§i—{QUN+—————JIIQmem4
= RN Q<X>dxdx]

?

w8 (4.130) 0 Q(X) & BT AR T A o d hac i g(x) K

Q) =] q(x)dx
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— Ssin9J X
Nxj=N, ;= Ty (—M0+jo Q(x)dx)
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Scosﬁj
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7R

AR XA ¥ j1feisd S

v — h Shcos6’j )

x,j = Nxg,js = X
P 27R

% X 13 R g 4
— hcos(9l

Nox.j = Nex,jh Q(X)
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