55308 45300 {7/ DY A NI S S Vol.30 No.3
201645 H Journal of Hunan University of Technology May 2016

doi:10.3969/].issn.1673-9833.2016.03.002

A PR R R AL

BENE, HES

(I Tolk K2 ER TREABE, Wmd BRI 412007 )

W OE. MR TEGEMHRAZTERER, KT TER ANSYS R4 /74 B S MR T a9 X7
H, AR 18 BIEH &M AL, LRATER@EALET, BHAS 6% B H B R AE R T 34T
REEMBHA LS M, FREREN, KRG RACT AT ARG 28.168%, W HLAE & LMy 64 i ix &
A A% f A Kk R E AR,

. EAG; EA LM, AR RERk; B E NS A

FE S S TU375.3 MHEFRED: A XERE: 1673-9833(2016)03-0008-04

An Optimized Design for the Column Cross-Section of

Frameworks in High-Rise Structures

TANG Congqing, JIANG Longmin
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

Abstract: This paper expounds the basic theory of optimizing designs for frame-tube structures and explores meth-
ods of achieving this goal with the application of ANSYS software. With an 18-storeyed office building in the frame-tube
structure as the research subject, the procedures begin with an optimized design for the column cross-section, followed by
the computation and analysis of the elasto-plastic capability of optimized design models under the action of seismic waves.
The findings show that the optimized design models for the column cross-section could reduce the cost of concrete
columns by 28.168%. What's more, the elastic inter-laminar displacement angle of the frame-tube structure still comes up to
the anti-seismic standard all the same.
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Fig. 1 Structure layout
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Fig. 2 An integrated model for frame-tube structures
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Table 1 Cross-reference of sizes between optimized and
non-optimized column cross-sections m’
w5
WZS LAk i ]

HHFZES LTI e e——
1 1.1 x 1.1 1.079 x 1.079 1.10 x 1.10

2 1.1 x 1.1 1.079 x 1.079 1.10 x 1.10

3 1.1 x 1.1 1.079 x 1.079 1.10 x 1.10

4 1.1 x 1.1 1.024 x 1.024 1.10 x 1.10

5 1.1 x 1.1 1.024 x 1.024 1.10 x 1.10

6 1.1 x 1.1 1.024 x 1.024 1.10 x 1.10

7 1.1 x 1.1 0.982 x 0.982 1.00 x 1.00

8 1.1 x 1.1 0.982 x 0.982 1.00 x 1.00

9 1.1 x 1.1 0.982 x 0.982 1.00 x 1.00
10 1.1 x 1.1 0.852 x 0.852 0.90 x 0.90
11 1.1 x 1.1 0.852 x 0.852 0.90 x 0.90
12 1.1 x 1.1 0.852 x 0.852 0.90 x 0.90
13 1.1 x 1.1 0.725 x 0.725 0.75 x 0.75
14 1.1 x 1.1 0.725 x 0.725 0.75 x 0.75
15 1.1 x 1.1 0.725 x 0.725 0.75 x 0.75
16 1.1 x 1.1 0.611 x 0.611 0.65 x 0.65
17 1.1 x 1.1 0.611 x 0.611 0.65 x 0.65
18 1.1 x 1.1 0.611 x 0.611 0.65 x 0.65
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Table 2 Cross-reference of the budgets between

optimized and non-optimized concrete columns
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Fig. 3 Seismic waveform registered in different directions
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Fig. 4 The ratio of the maximum inter-laminar displacement in
different directions and the height of

optimized high-rise structures
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