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Abstract The finite element method of structural dynamics is applied to analyse the seismic
response of megaframe—tube structures, and a comparison is made between the megaframe-tube
and traditional frame—tube structures. The results of the examples in this paper show that the
characteristics of seismic response for these two kinds are similar, the first two periods of
megaframe— tube structure are little more than frame-tube structure,and the next 13 periods
are opposite, these two kinds of structures have similar mode shapes, the 3rd and 6th mode
shapes are torsion shape. Under Qian an, EL Centro and Tianjin Ninghe earthquake
excitations, the differences of top floor displacement, velocity and acceleration of these two
kinds of structures are less than %o , but the differences of the bottom floor shear force and
moment are a little bigger, and the maximum values of the bottom floor moment of the
megaframe—tube structure are all less than that of frame+tube structure. Under rare seism, the
top floor displacement,velocity and acceleration time histories of these two kinds of structures
are similar. All these show that megaframe—tube system has a good seismic performance, and
can be applied to the seismic design of tall buildings.
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Table 1 The periods of the two Kkinds of frame-tube
structures
5 The first 5 periods
X - () 5.099 4.603 2.119 1. 335 1. 207
Frame—tube
- (s)
Megaframe-tu be 5.497 5.069 1. 939 1. 248 1. 117
5 The first 5 periods
- (8) 0804 0.615 0.551 0481 0. 364
Frame—tub
- (s)
Megaframe—tu be 0.667 0.530 0.470 0.399 0. 308
5 The first 5 periods
= () 5343 0.319 0.263 0251 0222
Frame-tube
- (8) 0283 0.268 0.217 0.208 0. 184

Megaframe—tube

4 - 3

Fig. 4

The first three models of frame—tube structure
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5 - 3
Fig. 5 The first three models of megafram e-tube structure
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Fig- 6 The maximum values of seismic response (X
direction)
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maximum values of frame—tube floor displacement; (b) The
maximum values of megaframe—tube floor displacement; ( c)
The maximum values of frame-tube floor shear force; (d) The
maximum values of megaframe-tube floor shear force; (e) The
maximum values of frame-tube floor moment (f) The
maximum values of megaframe—tube floor moment.
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Table 2 The maximum values of seismic response of 2 kinds of frame-tube structures
EL Centro
Qian an earthquake EL Centro earthquake  Tianjin Ninghe earthquake
The maximum values of
seismic response
Frame M egaframe Frame Megaframe Frame Megaframe
—tube —tube <ube <ube —tube —tube
( 48 )(mm)
The maximum values of floor 12. 73 13. 41 21. 09 22.43 43 11 40. 50
displacement( top floor)
(1 )(kN)
The maximum values of floor 2151. 6 2386. 5 6847. 6 7980. 3 10816 4 10328. 2

shear force(bottom floor)

(1 )< 10°kN" m)
The maximum values of floor 1.036 0. 987 2. 647 2. 340 3.726 3.300

moment(bottom floor)

(48 )(mm/s)
The maximum values of floor 2.3 28.0 101.5 97. 1 148.5 146. 6
velocity(top floor)

(48 )(mm/s)
Th e maximum values of floor
acceleration( top floor)

413.3(32)  439.1(9)  779.2(35)

401. 4 3318 737.0 740. 5 809. 8 845.1

- Note Where ( ) is the floor number which has the maximum values of seismic response-
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