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Abstract- A transfer floor is the floor system which supports a 
system of vertical and lateral load resisting elements and 
transfers its loading action to a different underneath system. 
Transfer systems are generally used in multifunction 
structures, in which the lower stories of the building usually 
are used as open public areas, while floors above that transfer 
system could accommodate typical residential or office 
spaces. A comparative analytical study for structural 
performance of high rise building with and without transfer 
floor is presented. A number of models are analyzed using 
elastic linear response spectrum technic. The vertical position 
of the transfer system with respect to the building height is 
investigated. The numerical analysis is carried out to 
investigate which floor system improves the global behavior of 
structure. For this seismic response of buildings such as 
storey shear and storey moment were numerically evaluated. 
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I. INTRODUCTION 
 
 The need to have buildings with various operational 
demands has been increased in large populated cities. To 
accommodate the multiple architectural requirements, the 
location, orientation, and dimensions of the vertical and lateral 
load resisting elements vary every certain number of stories. 
In such cases, a transfer floor is commonly used to solve this 
persistent structural-architectural conflict. Transfer slab can 
redistribute the loads from superstructure above transfer plate 
to widely spaced columns and core walls below transfer slab. 
They easily facilitate incorporation of architectural layout to 
provide a column free open space area at lower stories, 
Because of such advantages, there is extensive use of transfer 
plate in high rise building especially in areas where seismic 
hazards are not considered. A transfer floor is the floor system 
which supports a system of vertical and lateral load resisting 
elements and transfers its straining action to a different 
underneath system. Transfer systems are generally used in 
multifunction structures, in which the lower stories of the 

building usually are used as open public areas, while floors 
above that transfer system could accommodate typical 
residential or office spaces. Several structural systems could 
be used for such buildings as the lateral resisting system 
below/above the transfer floor may be moment-resisting 
frames, core walls and structural walls. The transfer structures 
may be in form of transfer girders or transfer slabs. 
 

II. LITERATURE REVIEW 
 

Prof. P.S. Lande, Parikshit D Takale,[2018] have 
presented “Analysis of high rise building with transfer floor.” 
in International Research Journal of Engineering and 
Technology (IRJET) Introduction of the transfer floor in the 
lower part of the structure is better than having it is at higher 
location. For girder type of transfer system there is reduction 
in storey moment and storey shear values below the transfer 
level as compared to slab type transfer system. Girder type 
transfer system improves the global behavior of the structure. 
The displacement distribution shown in displacement graph 
reveals that every building has a flexural behavior mode up to 
its transfer floor level. At this level, a large inertial force hit 
the building due to the significant mass of the transfer level 
which results a large displacement. 
 

Y.M. Abdlebasset et al [2016] has presented a “State-
of-the art review on structural and seismic behavior of high 
rise buildings with transfer floors”. In Electronic Journal of 
Structural Engineering. It covers the effect of transfer floor 
systems types and the structural irregularity classification. It 
also covers some codes of practice limitations for such 
irregular buildings. The review discusses the transfer 
structures local deformations and stresses concentration. The 
review discusses the effect of the sudden change in the 
building stiffness on the seismic behavior of the building and 
outline the story drifts distribution along the building height. 
The commonly adopted numerical models for these irregular 
building are briefly outlined and the effect of the vertical 
location of the transfer floor with respect to the building 
height is presented. And concluded that irregularity in upper 
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stories would have a little effect on the floor displacements, 
while, irregularity in lower stories would have a significant 
effect on the height-wise distribution of floor displacements. 
 

Yoshimura et al [2014]  have presented “A Nonlinear 
Analysis of a Reinforced Concrete Building with a Soft First 
Storey Collapsed by the 1995 Hyogoken-Nanbu Earthquake.” 
In Electronic Journal of Structures. He argued that the 
immense change in the lateral stiffness at the transfer floor 
from a stiff shear wall system above to a relatively flexible 
column-girder system below may create a soft (or weak) 
storey and violates the seismic design concept of “strong 
column weak beam”. Yoshimura (1997) also concluded that 
“if first storey mechanism might occure, the collapse could be 
unavoidable even for buildings with base shear strength of as 
much as 60% of the total weight” 
 

Zhang Ling Abdelbasset et al [2011] have presented 
“Dynamic analysis of elastoplastic performance of tall 
building with arch transfer floor subjected to sever 
earthquake.” in Journal of Beijing Jiaotang University.a direct 
consequence of such irregularity is that the deformation of a 
soft-storey mechanism under moderate to severe earthquakes 
or lateral wind loads imposes high ductility demands on the 
elements in the vicinity of the transfer floors. Therefore, if this 
irregularity is not taken into consideration during the design 
stages, it becomes a major source of damage during strong 
earthquakes a major drawback of any transfer floor is the 
abrupt change in the building's lateral stiffness in the vicinity 
of its level. 
 

Tassios T.P et al[2009] have presented paper on 
“Seismic Response of Reinforced Concrete Frames with 
Strength and Stiffness Irregularities”. In ACI Structural 
Journal. 

 
In which two six-story, three-bay, reinforced concrete 

frames, one having a tall first story, and the other a 
discontinuous interior column were designed and discussed 
structural effects of these particular irregularities and state 
that, the transfer floor level, the building almost acts as a free 
cantilever with its fixation located at the transfer floor level 
with the rest of the building under the transfer floor 
approximately acts like a fixed-fixed flexural member. 
 

III. METHODOLOGY 
 
Taking into the consideration the need and objectives of 
dissertation, 
 

1. A 10 storey and 20 storey building is taken into account 
and the analysis is carried out by using response spectrum 
analysis. 

2. Considering earthquake loads as loading for the structure 
according to Indian standards, IS1893:2016 by using 
structural analysis software.  

3. The analysis results such as storey shear and storey 
moment are evaluated for validation.  

4. The vertical position of transfer slab with respect to 
building height is investigated. 

5. The analysis and comparison of building with transfer 
slab and building without transfer slab are studied to 
investigate the seismic behavior of high rise building with 
transfer floor.  

 
IV. SEISMICRESPONSE OF ANALYSED BUILDING 

 
 A 10 storey and 20 storey building is taken into 

account and the analysis is carried out by using response 
spectrum analysis considering earthquake loads as loading for 
the structure according to Indian standards, IS1893:2016 by 
using structural analysis software. The analysis results are 
performed for building such as storey shear, storey moment. 
The vertical position of transfer slab with respect to building 
height is investigated. The analysis and comparison of 
building with transfer slab and building without transfer slab 
are studied to investigate the seismic behavior of high rise 
building with transfer floor. 

 
4.1 Storey Shear for 10 and 20 storey building. 
 

The following graph shows storey shear distribution 
for 10 and 20 storey building model with transfer slab 
provided at different floor levels as 1st floor to 6thfloor and 1st 
floor to 7th floor respectively 
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Table 1.1 storey shear of 10 storey 

 

 
Graph 1.1 storey shear for 10 storey 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.2 storey shear of 20 storey 

 
 

 
Graph 1.2 storey shear for 20 storey 

 
[1] It is evident from the graph1.1 and graph 1.2 that 

significant increase in the storey shear is observed in the 
building with lower transfer system located up to 30% H, 
but significant decrease in the storey shear is observed 
from 40%H.   

[2] Percentage reduction in storey shear for transfer floor 
system at 40%H level is about 9% when compared with 
without transfer slab. 

 
4.2 Storey moment for 10 and 20 storey building. 
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The following graph shows storey moment 
distribution for 10 and 20 storey building model with transfer 
slab provided at different floor levels as 1st floor to 6thfloor 
and 1st floor to 7th floor respectively. 
 

Table 1.3 storey moment of 10 storey 

 
 

 
Graph 1.3 storey moment for 10 storey 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.4 storey moment of 20 storey 

 
 

 
Graph 1.4 storey moment for 20 storey 

 
[1] Building with lower level transfer slab have a higher 

storey moment as compared to similar building with 
transfer floor at higher level. 

 
[2] It is evident from the graph 1.3 and graph 1.4 that 

significant increase in the storey moment is observed in 
the building with transfer system located up to 30% H, 
but significant decrease in the storey moment is observed 
from 40%H.  
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V. CONCLUSIONS 
 

Transfer floor system affects the storey shear and 
storey moment due to weight of slab, but it provides stability 
to the structure and reduces storey drift, storey displacement 
as compared to building without transfer slab. 

 
Storey shear is increasing for transfer floor system up 

to 30%H and at 40%H and 35%H it is significantly decreasing 
for both 10 and 20 storied building(where H- total building 
height)`Percentage reduction in storeyshear for transfer floor 
system at 40% H to 35% H is about 9% and 14% for both 10 
and 20 storied buildings respectively. 
 

Building with lower level transfer floor have a higher 
storey shear compared to similar buildings with transfer floor 
at higher level due to higher stiffness of lower part of building 
and due to the abrupt change in the mobilized mass. 
 

Up to 30% H storey moment is increasing and at 40% 
H and 35% H it is significantaly decreasing for both 10 and 20 
storied buildings respectively. 
 

For building without transfer floor type shows 
reduction in storey moment and storey shear values as 
compared to building with transfer slab. 
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