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Abstract— The scarcity of valuable lands has created a leap 

in the tall building construction all over the world. Due to the 

mixed use of these buildings as commercial, residential, 

parking, etc., it has become essential to have different column 

grids in the same building to ensure the efficient use of space 

and materials. The availability of the usable urban lands is 

declining at a rapid rate due to development of cities. This has 

led to the construction of tall buildings with mixed 

development in the vicinity of the city centers since they can 

provide large office areas close to places well served by 

public transport. These tall buildings often require integrated 

parking facilities as well for which the space requirements are 

different from that of residential and office spaces in the rest 

of the building. 
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I. INTRODUCTION 

Transfer plate is a structure sometimes finds in high-rise 

buildings in Hong Kong. Building design often involves a 

podium structure that houses other functional spaces such as 

a shopping mall or a large lift lobby which require an 

unobstructed spatial layout in order to give a more impressive 

view. While for the upper structure, it is often used as office 

or residential units using more economical shorter span 

design, or sometimes even with the putting in of very 

congested core wall for lift shaft and other building services. 

To achieve this result, the layout of the podium 

structure can use regularly spaced columns in longer span 

design. While the upper floor using columns, load bearing 

walls and central core arranged in a more congested layout 

can still be maintained. What it needs to do to accommodate 

the difference in loading is by the placing in of a transfer plate 

at the base of the tower structure, such that the loading of the 

upper floors can be taken up and transferred downward 

through the podium. 

In buildings it is sometimes needed to transfer, at a 

certain level, some of the vertical loads to other alignments in 

order to obtain bigger spans at the lower levels. In this way, a 

more economic structure, with smaller column or wall 

spacing’s can be envisaged for the upper floors, while at the 

lower levels, in particular at the ground level, bigger inter-

column distances can be adopted. This is often the case at 

office buildings or hotels where lobbies and other facilities 

require more open space. The transition from the smallest 

grid structures to larger column spacing is done by means of 

a transfer structure (with beams or slabs). 

In order to transmit the high concentrated forces 

from the columns or wall, that have no continuity to the 

foundations, the transfer structures require considerable 

rigidity and strength. The design of the transfer system is 

dependent not only on the flexural behaviour (resistance and 

deformability), but, in general, is considerably influenced by 

shear or punching resistance. Due to the considerably high 

forces involved, the transition structure usually requires large 

depths and great amounts of reinforcement. Post-tensioning 

is obviously, in these cases, a very effective way to reduce 

both depth and reinforcement content. 

II. MODELLING 

A. Problem Definition 

The TP high rise building can resist strong wind, it brings an 

abrupt change in the lateral stiffness and mass so that it may 

be very vulnerable to earthquakes. But on the other hand if 

the transfer plates can’t be used in high rises, it will decrease 

the static base shear values, which is the necessary factor for 

any high rise. With the use of transfer plates, mass 

distribution of the building could become highly irregular due 

to the thickness of the transfer plate. 

B. Different models of transfer plate position 

 
Fig. 1: Model with transfer plate on the 1st floor 

 
Fig. 2: Model with transfer plate on the 2nd floor 
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Fig. 3: Model with transfer plate on the 3rd floor 

Grade of Concrete Fck = 25 N/mm² 

Grade of Steel Fy = 500 N/mm² 

Density of Concrete 𝛾c = 25 kN/m³ 

Density of Brick wall 𝛾 = 20 kN/m³ 

Table 1: Material Specifications 

Earthquake zone III 

Importance factor 1 

Response reduction factor 5 

Wall load 11.04 kN/m 

Parapet wall load 4.6 kN/m 

Typical floor live load 3 kN/m 

Terrace love load 1.5 kN/m 

Typical floor Super dead 2  kN/m 

Floor finish 1 kN/m 

Table 2: Loading 

Dynamic analysis for both the models is carried out in 

ETABSv16. 

Beam sizes are: B1 230 x 1500(1-3 storey) 

                       : B2 230 x 600(4-15 storey) 

Column size: C1 1050 x 1050(1-3 storey) 

                    : C2 800 x 800(4-15 storey) 

Thickness of transfer plate: 1000mm 

III. RESULT AND DISCUSSION 

A. Punching Shear Check 

 
Fig. 4: Punching Check Graph 

As per the analysis, the punching check values near to 1 is 

desirable and acceptable 

B. Behavior of Story Stiffness under Earth Quake Load 

 
Fig. 5: Story Stiffness in X-Direction Graph 

 
Fig. 6: Story Stiffness in Y-Direction Graph 

From the Figure 6 & 7, the storey stiffness in case-1 and case-

2 the stiffness of building in earthquake case-1 value is higher 

than compare to case-2. 

C. Behavior Of Story Displacement Under Earth Quake 

Load  

 
Fig. 7: Story Displacement in X-Direction Graph 

 
Fig. 8: Story Displacement in Y-Direction Graph 
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From the Figure 8 & 9, the storey displacement in case-1 and 

case-2 the storey displacement of building in earthquake 

case-1 value is lower than compare to case-2. 

D. Behavior of Story Drift under Dead Load 

 
Fig. 9: Story Drift in X-Direction Graph 

 
Fig. 10: Story Drift in Y-Direction Graph 

From the Figure 10 & 11, the storey drift in case-1 and case-

2 the storey drift of building in dead load case-1 value is 

higher than compare to case-2. 

IV. CONCLUSION 

1) For floating column the punching check values near to 1 

is desirable and acceptable 

2) From the story stiffness graph it is observed that the story 

stiffness is 60% increases in x-direction and 58% 

increase in y-direction of case-2 

3) From the story displacement graph it is observed that the 

story displacement is 30% reduction in x-direction and 

26% reduction in y-direction of case-2 

4) From the story drift graph it is observed that the story 

drift is 56% increases in x-direction and 63% increase in 

y-direction of case-2 

5) It is observed that compare to this two case, case-2 is 

more better than case-1 
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