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Introduction
Storey: 58 above the ground 

and a 4-storey basement
Height: 244.8m (top of roof)

260.0m (top of steel frame)
Function: office building and hotel
Structural system: SRC frame and RC core
Characteristics: setbacks

inclined columns
belt truss storey
transfer bracing

Seismic design intensity: 7 (0.1g)
Code: Chinese code for seismic design of 

buildings (GB 50011-2001)
Technical specification for concrete 
structures of tall building (JGJ 3-2002)
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Model design and construction                                   Test program
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Parameters Relationships Model/prototype

Length Sl 1/35

Elastic modulus SE 0.30

Stress S! 0.30

Strain S!/SE 1.00

Density S! 3.50

Force SF 2.45E-04

Frequency Sf 10.25

Acceleration Sa 3.00

Conclusions and 
suggestions
! Under frequent occurrence of seismic design intensity 7, no 

visible damage can be observed. The natural frequency 
remained unchanged. Under moderate occurrence of 
seismic design intensity 7, the natural frequency  decreased 
very slightly, which indicates that the prototype structure 
can behave elastically when attacked by those levels of 
earthquakes. Under rare occurrence of seismic design 
intensity 7 and 8, the structure damaged locally but still 
could survive and keep stable, which indicates that the 
target high-rise building could meet the design criteria of no 
damage under frequent earthquake and no collapse under 
rare earthquake;

! The maximum inter-storey drift angles under frequent 
earthquake 7 and rare earthquake 7 satisfy the limitations of 
Chinese code;

! Under rare earthquake 8, the setback storey damaged 
severely which may leads to the weak point of the structure. 
It is suggested that appropriate improvement on ductility 
should be made to the stories adjacent the setbacks;

! The angle of inclined columns to the vertical direction 
should be decreased to improve the seismic performance of 
the structure.

Test results
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Displacement response envelopes of model structure

Inter-storey drift angle of prototype structure

Envelops of shear force                                    Envelops of overturning moment
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Dynamic response of prototype structure

Base Typical floor Inclined columns Belt truss storey

Model construction

Test phenomenon

Shear wall diagonal crack
in the 30th storey

Column diagonal crack
in the 31st storey

Column crossing crack
in the 32nd storey
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