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 Tall buildings have recently become a necessity in densely populated areas or in urban areas. Along with advance construction 

methods and construction methods, the construction of a very high-rise building has greatly increased. In this study a 

comparative study of a high-rise building that includes a transmission area with spandrel beams and a non-earthquake-free 

passage. A 30-storey building with a 5-level transfer floor is considered. A structure without a spandrel beam has a straight and 

horizontal axis. Therefore, to improve torsional responses and other responses to spandrel beams are provided. Response 

spectrum analysis is used to obtain structural response. Limitations considered to compare modal mass participation, time 

period, shift in X and Y directions and torsional response. It can be seen that the shift in the X and Y directions, the torsional 

response of the Y directional is significantly reduced, although the torsional mode can only be switched to mode 2. It is also 

evident that even the torsion response in the X direction remains virtually unchanged within the permissible limit. 
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1. INTRODUCTION 

 Tall buildings have recently become a necessity 

in densely populated areas or in urban areas. Along with 

advanced construction methods and construction 

methods, the construction of high-rise buildings has 

greatly increased. As a result, the demand for high-rise 

buildings where columns can have a different layout 

between certain levels, is growing. In order to meet the 

work of the structure, many high-rise buildings currently 

under construction are provided with "transfer" on the 

ground to turn non-continuous columns, leading to 

direct intrusion (Fig. 1). The transfer floor is defined as a 

floor that supports vertical and vertical load-bearing 

elements that transmit their stressful actions to a separate 

subfloor system. Different building systems can be used 

below and above the transmission floor as frames that 

can withstand temporary and / or shear walls. The 

transfer system can take the form of transfer belts or 

slabs. In large and densely populated cities, the need for 

buildings with a wide range of functional needs is 

growing. To meet the many needs of buildings, location, 

shape, and size of objects that withstand vertical and 

vertical loads can vary in a number of issues. In such 

cases, a transfer floor is often used to resolve this ongoing 

structural dispute. Transfer systems are generally used in 

multi-functional buildings, where low floor issues are 

ABSTRACT 

https://doi.org/10.46501/IJMTST0805041
http://www.ijmtst.com/vol8issue05.html
https://doi.org/10.46501/IJMTST0805041
https://doi.org/10.46501/IJMTST0805041
http://www.ijmtst.com/vol7issue11.html


  

 

 
286  International Journal for Modern Trends in Science and Technology 

 

 

often used as public open spaces, while the floor above 

that transfer system can accommodate regular residential 

or office space. The buildings are actually almost as 

unusual as complete acquaintance is a rare phenomenon. 

Inadequacies in buildings may be very different in their 

nature and in principle, which is difficult to explain. Any 

structure that lacks symmetry and has a low frequency, 

geometry or, distribution of anti-lateral load comes under 

abnormal structures.  

In recent years there has been a change in the 

complexity of residential and commercial buildings from 

the last few decades. It should be noted that residential 

and commercial buildings and structures should be 

primarily rectangular and tend to follow the standard 

lateral loading methods. This dissertation discusses the 

behavior of structural defects created as a result of the 

provision of transmission space under earthquake load 

and to improve its responses the provision of spandrel 

beam is suggested. The behavior of the 4-story structure 

controls the X-shift and Y-direction and the torsional 

response by providing spandrel beams between the 

shaving walls. The structure with the transfer floor 

included a modular version of the software ETABS 

version19 and the responses of the spandrel beams and 

exterior structure are being investigated. Powerful model 

analysis is also performed time, migration, modal mass 

participation, and structural torsion responses are 

evaluated and compared. 

 

Figure1.PlanandElevationof building with TransferFloor 

1. OBJECTIVES 

1) To study the effect of earthquake earthquakes on the 

structure of the RCC structure. 

2) Perform comparisons of the flexible response of the 

spandrel beam structure and exterior. 

3) Identify locations and numbers of spandrel beams to 

improve earthquake responses and torsional 

responses. 

4) Detect structural defects. that is, direct misalignment, 

tortional misalignment. 

5) A study of the effect of structural defects. 

6) Evaluation of the behavior of reinforced concrete 

structures with spandrel beams and without 

response spectrum analysis (direct variable 

analysis). 

 

2. LITERATUREREVIEW 

1. Ashraf Osmani and Tamer Saad; He studied the 

ongoing deterioration of high-rise buildings through the 

transfer system and investigated the possibility of using a 

transfer slab. The high-rise building is modeled 136m tall. 

It is a reinforced concrete structure. The transfer slab is 

located 26.5m from the ground level. The structure was 

constructed using ETABS (Extended three-dimensional 

analysis system). They concluded that the tallest building 

that uses the slab to transfer between the platform and 

the floor of the tower could withstand minor adjustments 

to the vertical design of the stage. Transfer a slab with a 

span of 5 to 6 layers can be safely blocked over the 

extruded or damaged column and transfer the axial 

column strength to the surrounding columns. 

2.Gang Li and Hongchao Ning; It is used for a good 

earthquake design of a high-rise building with a transfer 

floor, which includes a high-level topology design of the 

transmission floor and a design of the full size of the 

beams and columns. A numerical example of a 23-story 

building is calculated. Story 23, a 74m high RC frame, 

with a transfer depth of 2m, located above the third floor, 

is being upgraded. A 2D model was used to make the 

topology development of the transmission floor. 1/3 of 

the transfer floor is considered to improve the design due 

to the material properties of the structure. They 

concluded that an integrated approach to the integrated 

seismic design of high-rise structures with a metal 

transfer floor, incorporating a high-frequency transfer 

design of the appropriate design of the poles and 

columns. 

3.A.K. Elawady; He conducted a comparative study of 

the seismic response of high-rise buildings with transfer 

floors. Number of model models analyzed using the 

linear reaction spectrum and inelastic time line history 

strategies using limited 3D feature models. Modified 

models have different ground transfer systems such as 

transfer slabs and transmission guides. The vertical 

position of the transmission system in relation to the 
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height of the structure was investigated. A 25-storey 

building with a 25% high transfer model. FEM software 

(complete feature method) ETABS (extended 

three-dimensional analysis of building systems) was 

used for analysis. They concluded that high-level transfer 

structures are often degraded and respond primarily to 

the SDOF building with a basic mode that dominates the 

earthquake response of the building. On the other hand, 

low-level transfers need to be analyzed using multiple 

modes to determine the participation rate. 

4. P. S. Lande, Parikshit Takale; You have read the 

earthquake analysis of a rising building with a transfer 

area. A number of high-quality proto model models are 

analyzed using linear response spectrum analysis. The 

10-story model was analyzed using the ETABS structural 

analysis software. The modified model has a transfer slab 

system at different levels at the highest level. Five 

different models of 10-storey building were studied to 

provide a transfer slab for different floors such as the first 

floor, the second floor, the third floor, the fourth floor 

and the fifth floor of the building. And the exact position 

of the transfer slab relative to the height of the structure 

was investigated. The seismic response of a rising 

structure such as the speed of news, the timing of a story, 

the movement of news and the flow of news were 

analyzed numerically. They concluded that a significant 

increase in story-cutting is reflected in the structure with 

the lowest transmission system located at 10% of the total 

length. Transferring down to 20% to 30% of the total 

length of the building from the foundation is very 

important compared to higher elevations. 

5. Bin Wang et al .; Read the beam shape of the concrete 

transfer floor. The upper floor of the building is an 

important part of the construction of the building, and it 

is the most difficult part of the construction. They 

discussed the material and structure of the support 

framework. The boam load capacity is made in different 

construction methods. They conclude that the analysis of 

the process of construction of the upper floor transfer 

structures. The transfer beam should be at a low level. 

6.Hatating Ding et. al .; You have studied the analysis of 

the history of the time with the design of the international 

structure of the high daxian transmission. Time history is 

performed to assess the elastic-plastic angular shift limits 

and to identify structural weaknesses. The model has 

been modified to improve seismic performance and 

structural ductility. The building is a 92.8m long 

barbecue wall structure. The transfer floor is located on 

the sixth floor. The calculation of the model was initiated 

with the hiring of the 2009 version of SATWE (Site 

analysis of tall buildings with wall features). The EPDA 

(Elastic and plastic dynamic analysis) program was 

developed by the Architectural and Scientific Academy 

to evaluate performance under a rare earthquake. 

7. S. A. Mourad et al .; A high-resolution structure with 

transfer slabs has been analyzed with its 3D model using 

SAP2000) to promote precise vertical structures and, if 

applicable, should be compared with the results obtained 

in the moving table test. The transmission system is 

divided into deep slabs or thick plates while structural 

irregularities are divided into quantity, rigidity and 

geometric irregularities. Modifications to the 

transmission system are still being ignored and the 

concept of a solid diaphragm was adopted in the 

construction. Drift limit is one of the dominant concerns 

in the design of a high-rise building with a transfer area, 

where there is a lack of durability. Incompatibility on the 

upper floors may have an additional effect of migration, 

while inconsistencies in lower affairs will have less 

mobility. The vertical position of the transfer floor in 

relation to the height of the building has a significant 

impact on the performance of the building. They 

conclude that the transfer area located in the lower part 

of the building (20-30% of the total height of the building 

from the ground level) is better than the upper part of the 

building. 

8. Anele k. Chopra and ChatpanChintanapakdee, 

2004 In this paper review "Seismmic Response to 

Specific Frames in Response to Response History 

and Pushing Model Analysis" for greater than the 

stiffness of the strength, the effects of the combined 

strength-strength of the negative have been greater 

among the three types of impairment considered. 

The response to the low news is affected by the poor 

performance of the high news. Roof removal is often 

associated with direct misalignment. 

9. Muchate B.G. and Prof. Shaikh A.N. 2020; In this 

paper "Analysis of girder floor transmission using 

ETABS" The response of the lower issues is 

negatively affected by the upper issues. Roof 

removal is often associated with direct 

misalignment. Also Concludes the introduction of 

the transfer floor in the lower part of the building 

(20-30% of the total length of the building from its 
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foundation) is better than in a high place. If a 

transfer frame is used in a framed building it will 

reduce the dead load of buildings. Therefore, the 

conclusion taken here on the upper floor of the 

transfer is safer compared to buildings with the 

lower floor of the transfer. 

10. N.K. Manjula and T.M.M. Pillai. 2017; You 

have studied the performance of RC frames that 

perform unusual vertical using vertical process and 

the test of vertical frames using existing methods 

such as Modal Pushover Analysis, N2 Extra method 

etc. they are known for having certain obstacles 

because of the high flexibility they consider. The 

method proposed here is based on anelastic drift 

patterns of unusual frames. They found and 

determined that the proposed pattern (Chao-U) 

predicts the strength and durability of the volume 

as well as the elasticity of the need for better than 

existing patterns. It is also identified that orthogonal 

frames to retrieve can be analyzed by existing basic 

NSPs. 

11. RashaM.Shareef Salman, Anis A.Mohamad 

Ali. 2015 In this paper we read the effects of floor 

beam on the strength and behavior of strong and 

hollow spandrel beams. The ANSYS14.0 software 

program was used to mimic the model features of 

the 3-dimensional reinforced concrete rectangular 

concrete spandrel floor from available test data. 

And flanged floor beams are much stronger than 

rectangular sections and that will increase the final 

load capacity with additional torque transmission. 

Sufficient flange depth should not be greater than 

half the total depth of the floor. The behavior of 

spandrel beams is widely considered by floor beam 

structures. 

12. S. Li, S. S. E. Lam, M. Z. Zhang, and Y. L. Wong 

2006; An Examination Table of Examination of 

Element of a High Level Building with a Plate 

Transfer Plan and the reinforced concrete structure 

considered in this study has 34 standard floors 

above a 2.7 m thick transfer plate and a three-level 

platform. Transmission plate thick reinforced 

concrete plate that carries loads from walls on 

standard floors to columns with wide spaces on a 

three-level platform. The microconcrete model 

representing the upper structure is constructed in a 

ratio of 1:20. A moving table test was performed 

and the model experienced seismic activity 

representing small, medium, large, and large 

earthquakes in the area of medium magnitude, 

strong earthquake base VIIth degree based on 

GB50011-2001. Earthquake performance was closely 

monitored, and it was predicted that the prototype 

structure would not collapse in the event of a major 

earthquake. Most of the damage and failure 

occurred in the case above the transfer plate. To 

minimize damage, it is desirable to reinforce the 

walls between the 4th and 15th floors and minimize 

any stiffness changes within the transmission plate 

area. Data obtained from the movement of the 

moving table were analyzed. He also concluded that 

In order to minimize damage, it is advisable to 

minimize any change in stiffness within the transfer 

plate level. This only applies to high-rise buildings 

such as the model structure considered in this 

study. 

13. Y.M. Abdlebasset, E.Y. Sayed-Ahmed and S. A. 

Mourad 2016 learned from high-rise buildings with 

transfer floors: Analysis of Linear Versus Nonlinear 

Seismic. seismic analysis of the response of the 

highest-rise buildings was performed on a 3-D 

model of these structures using a standard feature 

system. Numerical models are analyzed using the 

elastic response spectrum and time history analysis 

techniques. The impact of landslides on erosion and 

earthquakes in those buildings is being 

investigated. They also account for the results of the 

indirect history analysis of the power of the story, 

the story period and the base-shear under the direct 

time history and the analysis of the expandable 

reaction spectrum (reduced density as per design 

code) by 10 to 30%. Also linear time analysis can be 

considered as a less costly analysis method than 

analyzing the expansion response spectrum but it is 

still the result of a renewable security factory 

compared to a more accurate case based non-linear 

time analysis and less analysis. complex objects. 

 

3. SYSTEMDEVELOPMENT 

3.1. StructuralIrregularities 

 The structural instability occurs in the structure due to 

the uneven distribution of weight, stiffness, geometric 

instability, diaphragm instability. Most of the time 
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buildings are built in disarray and there are very rare 

building conditions to be. These unusual structures in the 

future may face external forces such as earthquakes and 

winds. Thus the behavior of a building during an 

earthquake and wind depends on a number of factors, 

such as durability, sufficient lateral force, ductility, 

simple and normal configuration of the structure. 

Systemic instability leads to a significant increase in the 

effects of torsion when the structure is subject to lateral 

forces such as earthquakes and winds. [2]. 

 

Types of Structural Injustice 

• System failure 

1. Torsion Irregularity 

2. Reusable Corners 

3. Diaphragm incontinence 

4. Offline Aircraft Offsets 

5. Unbalanced systems 

 

 Verticalirregularities 

Structures with significant physical disconnection in 

direct configurations or in their back resistance systems 

are called abnormal specific structures. 

a. Strength Irregularity Soft matter 

b. Mass Irregularity 

c. Vertical Geometric Irregularity 

d. Lack of continuity - Weak Shop 

e. Failure to Flight on Direct Factors against Rear Power. 

 Effectofirregularities 

Inadequate construction results in uneven distribution of 

load across the various parts of the building. Unexpected 

effects can be seen in unusual structures under various 

load patterns. Earthquake loads cause torsion, torsion in 

10 unusual structures. When a building is experiencing 

an earthquake turbulence, horizontal net energy is 

generated in the building, structural instability causes 

disruption to the ground vibration flow which leads to a 

concentration of pressure. The structural defects lead to 

the separation of the center of gravity and the center of 

stiffness, i.e. the development of eccentricities, which 

results in the development of torsion in the structure 

when it is below the natural force in the lateral direction. 

Figures 2 and 3show how the torsion develops and how 

it affects the structure, respectively. Torsional joints cause 

significant damage to structures. There should therefore 

be a continuous process in which the forces of inertia, 

caused by earthquakes, are transferred from the ground 

to the weight areas of the structure. Inconsistency puts 

obstacles in the way of a load transfer that leads to 

structural failure. 

 
Figure 2.Torsiondevelopmentinastructure 

 

 
Figure3.Effectofirregularity 

 Planirregularity 

It is basically a form of structural instability. The 

irregularity of the plan is the result of an asymmetric 

distribution of weight, strength, geometric instability, 

diaphragm instability. Abnormalities occur in structures 

where the center of gravity and the center of gravity do 

not coincide as shown in Figure 4 (a) and the 

irregularities in the structure occur when the center of 

gravity and center of stiffness coincide as shown in 

Figure 4 (b). 

 
Figure4.(a)Irregular structure.(b)Regular 

structure 
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 TorsionIrregularity 

Building plans are designed in a variety of geometries for 

reasons of comfort and use. Complex building plans lead 

to unequal ground building plans, which is a major factor 

in earthquakes. The seismic load applies to the center of 

the building's weight. However, the force of resistance 

works in an area called the center of structural strength, 

which is the center of lateral resistance. The torsion 

problem occurs when the center of mass and the center of 

firmness are not in the same position (Fig. 5). By 

increasing the distance between the center of gravity and 

the center of gravity, the structure is forced to bend closer 

to the rigid structure of the structure due to flexibility 

periods. Excessive torsion causes severe damage to 

concrete columns and walls. Many reinforced concrete 

structures are damaged due to rough lines. 

 
Figure 5.Poundingof irregular (torsional) 

building. 

 

In terms of clause 7.1 of IS-1893-2016 Part 1, Figure 6 

shows the movement of a structure in a system due to 

irregularities, called torsional irregularity, in a structure. 

 
Figure6.Torsionalirregularity. 

 

  Non-metric building structures such as a building with 

transfer floors are almost inevitable in modern 

construction due to the wide variety of operational and 

structural requirements. Buildings with transfer floors 

are often encountered where there is a great need for 

high utilization of available space. The problem with the 

transmission floors lies in determining the actual size of 

the transmission. Concentration events due to the use of 

ground transfers in complex structures can cause 

significant damage during earthquakes. 

One of the major effects on buildings that include transfer 

floors is that they are more likely to be subjected to a 

different level of abuse as shown in Fig. 7. 

 
Figure7.ThebehavioroftorsioninTransferfloors 

 

After studying the types of irregularities, the impact of 

the provision of a transfer boam on the torsional 

malformations and the migration pattern due to 

earthquakes on both sides and your development is 

considered in the present study. As the code suggests, a 

building is said to be unchanged when the maximum 

horizontal displacement of any floor in relation to the 

combined force of another floor limit is more than 1.5 

times the horizontal displacement at some of the farthest 

ends of the floor. down the same in that direction [13]. 

4. CONCLUSIONS 

Analysis of the reaction spectrum of a 30-storey building 

comprising a transfer area outside the spandrel beams 

and spandrel beams was performed and the results 

were obtained with the participation of modal mass, 

high and low migration, and torsion at X, Y and no. -Z. 

From the results the following conclusions can be 

drawn. 

1. Modal mass participation indicates that the 

disturbance is prominent in structural mode 1 without 

spandrel beams. The provision of a spandrel beam 

converts this torsional misalignment in mode 1 to the 

vibration of the translation vibration in this mode in 

X-direction, and even if it shifts the orientation of the 

rotation in mode 2, the responses are within the limit. 
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2. In response to direction X, the provision of spandrel 

beams reduced the major shifts from 1% to 19.74% and 

the slightest shift from 2.27% to 8% gradually from the 

first floor to the 30th floor. floor, respectively. Although 

the torsion control of the X direction remains 

unchanged, it is within the permissible limit. 

3. In response to Y direction, the provision of spandrel 

beams in the building gradually reduces the maximum 

migration from 15% to 26% and the minimum movement 

from 16.64% to 20% from 1st floor to 30th floor, 

respectively. In construction without spandrel beams 

high beams./min. the rate of removal of some of the floors 

is above the permissible limit. The provision of spandrel 

beams effectively reduces quantity./min. well balanced 

within the limit and decreases from 1.4 to approximately 

1.3 on all other floors Thus, the provision of spandrel 

beams in the projected transmission structure effectively 

reduces the X and Y direction shift and brings torsion 

flexibility well within the permissible limit. 
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