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Abstract—In recent years, high-rise connected structure is a
structure form that is used widely, in order to research the
structure’s dynamic characteristics, and improving the
structure’s seismic performance. This paper adopts large
finite element software ANSYS to establish finite element
model of high-rise connected structure, uses dynamic time
history analysis method for seismic response calculation,
and analyses and explain calculation results. Through the
analysis, under the action of Tianjin wave, the maximum
horizontal displacement value of high-rise connected
structure’s 23rd floor is 0.07765m, it appears in 2.26s; under
the action of Tianjin wave, the maximum horizontal
acceleration value of high-rise connected structure’s 23rd
floor is 1.90251m/s?, it appears in 1.64s. Research results
show that seismic behavior of high-rise connected structure
is good, can satisfy the engineering requirement and as well
as can provides a certain theoretical basis for seismic design
of high-rise connected structure.
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I. INTRODUCTION

High-rise connected structure is a new type of
structure that is developed in recent years[1]. Through
setting up the connection between building'towers makes
it to be common use of space; at the same time, connected
building's distinctive shape can bring strong visual result,
and can make building body to be characteristic[2].
High-rise connected structure has been widely used in the
country, but at present home and abroad the seismic
behavior of such structure system has not yet formed a
unified understanding, in a high seismic intensity area
design of such structure system lacks enough theoretical
basis, test and practical experience[3]. Because high-rise
connected structure contains two kinds of complex
structure system, enlarged base and twin-tower, at present
research of its seismic behavior is less[4]. This paper
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adopts large finite element software ANSYS to establish
the finite element model of high-rise connected structure,
uses dynamic time history analysis method for seismic
response calculation of high-rise connected structure, and
analyses and explain calculation results, research results
can provides a certain theoretical basis for seismic design
of high-rise connected structure.

Il. SUMMARY

Engineering example is twin-tower building with
enlarged base, construction area is 18425 m? the building
is rectangle in plane view, this building is 23 floors, total
height is 92 m. 3 floors at the bottom of this building is the
enlarged base, for commercial housing. More than 3 floors
of this building is two tower that are symmetrical basically
and equal altitude, tower is 20 floors, height of tower is 80
m. This building is connected by connecting body on the
20th floor. Connecting body is reinforced concrete plate,
foundation part adopts pile foundation[5].

Seismic fortification intensity of this building is 7
degrees, basic earthquake acceleration designed is 0.15 g,
The peak value of earthquake acceleration time history
curve is 55 cm/s?.

A Model Parameters.

The concrete strength grade for high-rise connected
structure is C40, foundation includes soft soil layer and
bedrock layer[6], material properties of which shows in
the table 1.

CALCULATION MODEL

TABLE 1. MATERIAL PROPERTIES FOR CALCULATION MODEL OF HIGH-RISE CONNECTED STRUCTURE

Material for calculation model Density(kg/m°)  Elastic modulus(GPa)
High-rise connected structure 2500 32.5
Soft soil layer 1800 0.5
Bedrock layer 2600 50
Material for calculation model poisson's ratio Damping ratio
High-rise connected structure 0.2 0.05
Soft soil layer 0.35 0.05
Bedrock layer 0.25 0.05
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B  Element selection.

In the finite element calculation model of high-rise
connected structure, beams and columns adopt Beam188
element, floor and seismic shear walls adopt Shell63
element, elastic boundary adopt Combinl4 element,
foundation soil adopt Solid45 element[7].

C  Seismic wave selection.

Tianjin wave is a typical seismic record for I1, I11 kinds
of subsoil[8-9], characteristic period is 0.3~0.4s, under

the same seismic waves, Tianjin wave can produce larger
seismic response, which shows in the Fig .1.

Figure 1. Tianjin wave

D  Finite element model.

In order to make real simulation of frame structure
teaching building structure'force, the foundation size
according to Saint-Venant's Principle[10]. Length of
foundation is 508 m, width of foundation is 280 m, depth

(a)

of foundation is 136 m. In the finite element calculation
model of high-rise connected structure, Y direction is
height direction, Z direction and X direction is horizontal
direction, which shows in the Fig .2.

(b

Figure 2. Calculation model of high-rise connected structure

IV. ANALYSIS OF CALCULATION RESULTS

This paper adopts large finite element software
ANSYS to establish the finite element model of high-rise
connected structure, during calculation process, according
to corresponding standard, input tianjin wave and uses
dynamic time history analysis method for seismic
response calculation. This paper selects the twenty-third
floor and the third floor as the research object, and analyse
the horizontal displacement time history curve and the
horizontal acceleration time history curve of high-rise
connected structure under earthquake action.

The horizontal displacement time history curve of all
top data points for finite element model's twenty-third
floor shows in the Fig .3, the maximum horizontal
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displacement value is 0.078 m, at 2.26 s; the horizontal
acceleration time history curve of all top data points for
finite element model's twenty-third floor shows in the
Fig .4, the maximum horizontal displacement value is 1.90
m/s?, at 1.64 s.

The horizontal displacement time history curve of all
top data points for finite element model's third floor shows
in the Fig .5, the maximum horizontal displacement value
is 0.006 m, at 4.20 s; the horizontal acceleration time
history curve of all top data points for finite element
model's twenty-third floor shows in the Fig .6, the
maximum horizontal displacement value is 0.69 m/s® at
4.45s.



Figure 3. The horizontal displacement time history curve of all top data points for the twenty-third floor

Figure 4. The horizontal acceleration time history curve of all top data points for the twenty-third floor

Figure 5. The horizontal displacement time history curve of all top data points for the third floor

Figure 6. The horizontal acceleration time history curve of all top data points for the third floor

connected structure have good seismic behavior, is

. L . economic and reasonable, and can satisfy the engineering
In conclusion,through seismic response calculation requirement.

analysis of high-rise connected structure, this high-rise

V. CONCLUSION
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