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Lateral Drift Control and Resizing Technique
for Tall Buildings using Lateral-Stiffness Influence Matrix
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Abstract

This study develops the module to find the lateral stiffness influence matrix of each story and performs the
displacement sensitivity analysis by virtual load method for the efficiency of optimal design using lateral stiffness
influence matrix. Also, resizing technique based on the estimated lateral stiffness increment factors is developed to
apply directly the results of optimal design. To this end, resizing technique is divided into the continuous and
discrete section design methods. And then the relationships between section properties and section size are
established. Specifically, an initial design under strength constraints is first performed, and then the lateral load
resistant system is designed to control lateral displacements yet exceeding the drift criteria. Two types of 45-story
three dimensional structures are presented to illustrate the features of the lateral drift control and resizing technique
for tall buildings proposed in this study.

Keywords : lateral load resistant system, lateral drift control, lateral stiffness influence matrix, sensitivity
analysis, resizing technique
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41~45 1.00 W24 X68 W14 %26 W14 %26
36~40 1.00 W24 x84 W14 x61 W14x22
31~35 1.00 W24 %94 W14 X90 W14 %22
26~30 1.01 W24X104 | W14X159 | W14x26
21~25 1.04 W24X117 | W14%x211 | W14%28
16~20 1.10 W24%x131 | W14%x233 | W14xX26
11~15 1.23 W24X146 | W14%x342 | W14%x30
6~10 141 W24x192 | W14x500 | W14x34

1~5 1.89 W24 X250 | W14X730 | W14x%X43
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i 7% 7H

1.00|1.04|1.02| W24X68 | W14X26 ,W14X 26

1.00{1.00|1.00| W24 X84 | W14 x61 |[W14x22

1.001.00|1.00 | W24x94 | W14 %90 |W14x22

1.00| 1.02] 1.01 | W24 x104|W14 X 159| W14 X 26

1.01]1.07] 1.03 | W24x117|W14X211|W14X26

1.02{1.19| 1.09 | W24 X131 |W14 X 257 W14 % 26

1.05]1.43|1.21 |W24X131|W14x370W14x30

1.09(1.78|1.37 | W24 X146 (W14 X665 W14 X 34

1.19]2.68 | 1.79 | W24 x162|W14 X 730| W14 X 43

N
—_

En@.rlo_\.'d:i

L,H'U

(oo B o |y 82 e om o WX oox

N
~
oo

w mlm

ﬁoﬁ

.TtonolA

3715 ZH Yo E 3
AGA| 2glo] 2 EH|(HEEY/Z0EH S
pFoM AEo g A2 i)
F< 2@ 2d 13 24 03 %7)
W= ZH 42.08cm, 41.67cmPed, ARA
T2EZ Aeds B 27 F 2y 2% Aojs
W2k 39.38cm(H/400) ©]3tz Alol=j gl
2d 29 AL Ao o il m2 HH4A
AHER ZJA7dEE a8 AL #HAE
9.05cmZ A=A, A7 EE nskx]
¥ 39.3TcmE AAHCt, T3 AT A
27158 52.4ton°)Ed, WYt AR
HEFFHL ANATr nEEA @e A%
783719 =7t a3E A= 70.5ton
A1 mrt g A4t o 2ol ZHUA
Zol7t 11%E A9 #Aol7) gl3S ¢

a2 =2

e

/\ol

HEMMPRTEE 27

A153 HM2&(2002.6)

45

a |

35

30 r

25

<+
Xlo

2.5

2.5

koW

To
Jo
=
_O‘L
AN
ol of¥ o mo W oo rir

(% ©
do,
él

oonE oo QN

A
44

ol L
ot oo
o
ofy

ol
o
ofN >t

i3
=

ﬁio
oﬁ‘,).
= 2

ko

38 b
N
£

-
oX,

N
=
of

A
st Hi
o
on

ol
-

Aol7t HeA R 2A
ok hiZo] 55

|0 X ook > b

oo o

% Ho
S

3l

ol ok of £ fo wd o g

R
2

e



Roz AlgHr}

o] o

o T 5 oA A
A=

sk 7]

Q
o

7_(1

e
WA
At

o]

=

A sy

A Ax ] AE Aol Y A4 5 YT
=

Fojod PABEE Hg
& ANGLRA A3

A

ol cAd AHge & A 53

&
3 FPARon,

2 AES AT

o

TR

q
No

ol

of

1. C. M. Chan and D. E. Grierson, "An Efficient
Resizing Technique for the Design of Tall

!

°

g 9

=

AAAG oz FHA

o

=

dME FETeRN AL v

{8

ful

Al 2~Elu

g4
2) WT2EE ot A =sld T AYA~

£ =
A s
[}
= 5
2 8 o
o] [ap)
Mw~
m7
o 3 !
+ Q9 o
5 & =
20 o
2 53
n o~
g5 &
R
59
M s &
5 £
T 23
S o=
% 34
MM%
i
4o
i
G
N
M <
MR
ok
O
Qli_l,ul
ﬁo%nMM
mﬂAT
T
i% %
Gy
aﬁﬂmﬂi
Ko of

==

oo

N

N

o]

mr

0

MW.

1997, pp.371

3,

£4
.10 q

. A3, A4
, A17HE, 25, 2001, pp.29~36

~380

471 = nEd

oz

A9 Aofel] wlA|

Ha e Aerd BsAole] ¥ Be mo

A 847}
71 %)

oy
A

“Tall Building Struc-

: Analysis and Design’, Jon & Sons,

1991
5. E. L. Wilson, J. P. Holling and H. H. Dovey,

4. B. S. Smith, A., Coull,

o

HIEEERS

5l

Q

Idels AsAoE Y

=<

o

tures
Inc.,

715

o

=

=

A

7ol

279

(2002.6)

=3

153 Hi2

X
=

“Three Dimensional Analysis of Building Systems’,

1995



