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Abstract— Generally RC framed high rise structures are 

designed without regards to structural action of masonry 

infill walls present. Masonry infill walls are widely used as 

partitions. They are considered as non- structural elements. 

RC frame building with open first storey is known as soft 

storey, a similar soft storey effect can also appear, at 

intermediate storey level if a storey used as a service storey. 

The soft storey located in the lower part of the high rise 

building especially the first storey is very undesirable as it 

attracts severely large seismic forces. In satellite bus stops 

the ground soft story is of double height than the normal 

buildings and has sufficiently larger spans for movement of 

buses, so the effect will be more. At the same time, the soft 

storey located in the upper part of the high rise building does 

not significantly affect the performance compared to the 

performance of the fully infill frame. 
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I. INTRODUCTION 

A. General 

A large portion of India is susceptible to damaging levels of 

seismic hazards. Hence, it is necessary to take in to account 

the seismic load for the design of high-rise structure. The 

different lateral load resisting systems used in high-rise 

building are: 1.Bare frame 2. Shear wall frame. In tall 

building the lateral loads due to earthquake are a matter of 

concern. These lateral forces can produce critical stresses in 

the structure, induce undesirable stresses in the structure, 

induce undesirable vibrations or cause excessive lateral 

sway of the structure. Todays tall buildings are becoming 

more slender and leading to the possibility of more sway in 

comparison with earlier high-rise buildings. 

In satellite bus stops due to slender columns and 

larger spans columns buckles easily and the effect during 

shorter earthquake will be severe, so to minimize the whole 

effect of soft storey at ground, and upper storey level of 

building different types of shear walls need to use. 

B. Soft Storey 

The ground storey of a building which consists of open 

space for parking is known as stilt building and this storey 

with open space is known as stilt Floor or Soft-Storey. 

When a sudden change of stiffness takes place along the 

building height, the storey of which the drastic reduction of 

stiffness is observed is known as soft storey.. As per IS-

1893:2002 (part I). An Soft Storey is the one in which the 

lateral stiffness is less than 70 percent of that in the storey 

above or less than 80 percent of the average lateral stiffness 

of the three storeys above. 

 
Fig. 1: Soft Storey Building 

C. Shear Wall 

Shear wall is a structural element used to resist horizontal 

forces parallel to the plane of the wall. Shear wall has highly 

in plane stiffness and strength which can be used to 

simultaneously resist large horizontal loads and support 

gravity loads. Shear Walls are especially designed structural 

walls include in the buildings to resist horizontal forces that 

are induces in the plane of the wall due to wind, earthquake 

and other forces. They are mainly flexural members and 

usually provided in high rise buildings to avoid the total 

collapse of the high rise buildings under seismic forces. 

D. Moment Transfer Beams 

 It is well-understood concept and an inevitable law of 

statics that loads must be transferred between beams and 

columns. Main beams are the beams connecting to the 

columns and secondary beams are the beams supported on 

the main beams. In the fig Secondary beams are nothing but 

Moment transfer beams. 

Main beams can be of two types: 

1) Simply supported or Shear Connected 

The beam-column junction is designed in such a way that no 

moment is transferred to the columns only the shear force is 

transferred from the beams to the columns, the moment is 

carried by beam itself. 

2) Fixed or Moment Connection Type 

The beam-column junction is designed in such a way that 

moment as well as shear is transferred to the columns from 

the beam. All the six degree of freedom of the body is 

restrained. 

In this study we are considering main beams are 

along shorter span and secondary beams (moment transfer 

beams) are along longer span. so, this is a satellite bus stop 

the depth of the beam is very high (due to heavy loads) 

along both sides, it is not comfortable for double decker 

buses therefore we are selecting main beams are along 

shorter span and secondary beams (moment transfer beams) 
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are along longer span for easy movement of busses, Effect 

of moment transfer beams we are studying and how much 

floors we can go. Moment transfer beams are considering to 

transfer bending moments and  shear forces. 

 
Fig. 2: A plan of Moment Transfer Beams. 

E. Satellite Bus Stop 

The Multi-storied buildings with open ground storey as used 

for the moment of Bus terminals, commonly known as 

Satellite bus stop. These type of building not having 

masonry infill walls in the ground floor. The height of the 

soft storey is double then the normal height of the storey. In 

India there are so many satellite bus stops are built. 

 

 
Fig. 3: Satellite bus stops. 

II. LITERATURE REVIEWS 

1) Seismic Evaluation of R.C. Framed High Rise 

Structural System with the Effect of Ground and 

Intermediate Soft Storey: Mohammed Khaja 

Moinuddin and Prof Vishwanath. B. Patil, are analyzed 

12 different model twenty one (21) storey building are 

considered, the building has seven bays in X direction 

and five bays in Y direction with the plan dimension 

28 m × 20 m and a storey height of 3.5 m each in all 

the floors except 11th storey, height of 11th storey is 

2m with different types of shear walls ( L and Swastika 

shear wall) at corners. In the present practice of 

structural design in India, masonry infill panels are 

treated as non- structural element and their strength 

and stiffness contribution are neglected. In fact the 

presence of infill wall changes the behaviour of the 

frame action in to truss action, thus changing the lateral 

load transfer mechanism. For all different building 

models Response spectrum and pushover analysis is 

done for all fourteen models in ETABS programme. 

2) Seismic Analysis of High Rise R.C Building With 

Underneath Satellite Bus Stop Including An 

Intermediate Service Soft Storey Mohammed Parvez 

and Prof Vishwanath. B. Patil he studies the effect of 

masonry infill and different soft story level, 10 models 

of R C framed building were analyzed with different 

types of shear walls when subjected to earthquake 

loading. The results of bare frame and other building 

models have been compared, analysis is carried out by 

ETABS software. Storey displacement, time period, 

storey drift and story acceleration is calculated by 

ESA, RSA and THA compared for all models.  

3) Optimum Location of Different Shapes of Shear Walls 

in Unsymmetrical High Rise Buildings: A Murali 

Krishna and Dr. E Arunakanthi It is very necessary to 

determine the efficient, effective and ideal location of 

shear wall. The present work deals with a study on the 

optimum location of shear walls in an unsymmetrical 

high rise building. In this work a high rise building 

with different locations of shear walls with different 

shapes is considered for analysis. The high rise 

building is analyzed for its torsion, strength and 

stability using ETABS software. The results of the 

analysis on the shear force, bending moment and 

torsion are compared. The results are presented in 

tabular and graphical form. The results on the drift and 

displacement are checked with serviceability condition 

and are compared and presented in tabular form. 

4) Seismic Performance of RC Framed Buildings with & 

Without Infill Walls: C. Rajesh, Dr. Ramancharla 

Pradeep Kumar and Prof. Suresh Kandru This study 

gives the overview of performance of RC frame 

buildings with and with-out infill walls. Here analyses 

and designs the masonry infill walls using equivalent 

diagonal strut concept in-order to assess their 

involvement in seismic resistance of regular reinforced 

concrete buildings. Modeled the two different 

buildings with and without infill walls and designed it 

and analysis done for gravity and seismic loads using 

software (SAP2000). Comparing the results from the 

computerized model analyses for with and without 

infill structures as bare-frame and single strut models 

respectively. We check the results for total weight of 

building, time period, base shear, and modal 

participation mass ratio and comparison of results. 

5) Seismic Response of Rc Framed Masonry Infilled 

Buildings With Soft First Storey: Munde P. K., 

Magarpatil H.R In this paper the seismic vulnerability 

of building with soft storey is shown with an Example 

of G+9 RC building. The infill wall is modelled using 

theory given by STAFFORD-SMITH and CARTER. 
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6) Comparative Study of Strength of RC Shear Wall at 

Different Location on Multi-Storied Residential 

Building: Varsha R. Harne In this paper, therefore, 

main focus is to determine the solution for shear wall 

location in multistory building. A RCC building of six 

storey placed in NAGPUR subjected to earthquake 

loading in zone-II is considered. An earthquake load is 

calculated by seismic coefficient method using IS 1893 

(PART–I): 2002. These analyses were performed using 

STAAD Pro. A study has been carried out to determine 

the strength of RC shear wall of a multistoried building 

by changing shear wall location. Three different cases 

of shear wall position for a 6 storey building have been 

analyzed. Incorporation of shear wall has become 

inevitable in multi-storey building to resist lateral 

forces. 

7) Seismic Analysis of Multi-Storied Building with 

Underneath Satellite Bus Stop and Intermediate 

Service Soft Storey Having Floating Columns. 

Shrikanth and Prof. Vishwanath B Patil is mentioned, 

the present problems and use of soft-storey and its 

effects in structures. As we know that increasing 

population and the land value in the past few year’s 

bus stands in populated cities is a major problem. So 

that constructions of multistoried buildings with open 

first storey is a common practice in metropolitan cities 

(which commonly known as satellite bus stops). These 

type of buildings having no infill walls in ground 

storey, but all upper story’s in filled with masonry 

walls are called soft first storey or open ground storey 

building. Soft story’s at different levels of structure are 

constructed for other purposes like lobbies conference 

halls and for the service story’s etc. The presence of 

infill wall can improve the performance of the building 

in seismic analysis, and the best way to reduce the 

effect of soft storey is to provide the shear walls at 

perfect location and of correct shape to the building. 

And also he mentioned that use of similar soft storey 

effect can be observed when soft stories at different 

levels of structure are constructed. From the past 

earthquake it has been observed that a building with 

discontinuity in the stiffness and mass subjected to 

concentration of forces and deformations at the point 

of discontinuity which may leads to the failure of 

members at the junction and collapse of building. Most 

economical way to eliminate the failure of soft storey 

is by adding shear walls to the tall buildings. 

8) A Review on Study on Strengthening of Soft Storey 

Building for Seismic Resistance: Arunkumar studies 

on the effect of first soft-storey in the RC frames 

buildings. And they perform poorly when an 

earthquake happens. The soft story with infill wall 

influences the behavior of structure when subjected to 

lateral forces. He concluded that use of infill walls will 

increases the lateral load carrying capacity of structure. 

When masonry infill is considered to interact with their 

surrounding frames the lateral load carrying capacity 

of structure largely increase. Earthquakes that occurred 

recently have shown that a large number of existing 

reinforced concrete buildings especially soft storey 

building are vulnerable to damage or even collapse 

during a strong earthquake. The first storey of the 

building behaved as a soft storey in which the columns 

were unable to provide adequate shear resistance 

during the earthquake. 

9) A Review on Stability analysis of Multi-Story Building 

with Underneath Satellite Bus Stop having top Soft 

Story and Moment transfer beams: Mohammed mohsin 

and Prof. Vishwanath B Patil. He explained about the 

use of moment transfer beams in a multi-storey 

building, and what these moment transfers beams are, 

and he explained about stability analysis when 

considering double height soft storey. 

III. CONCLUSIONS 

1) The seismic performances of the soft storey building 

were very poor, when compared with the normal RC 

Structure. 

2) Provision of shear walls results in reduction in lateral 

displacement. 

3) Displacement reduces when the soft storey is provided 

at higher level. 

4) Behavior of square column is better than the 

rectangular column, in terms of story drift, base shear 

and story displacement. 

5) In case of open first storey frame structure, the storey 

drift is very large than the upper storeys, which may 

cause collapse of the structure during earthquakes. 

6) Seismic performance is very much dependent on the 

mass, stiffness, strength regularity and ductile or non-

ductile Behavior. 

7) As we add shear wall in Swastika and L shaped at the 

corners of building in x and y direction with a concrete 

core wall at the Centre, the effect of soft ground and 

soft intermediate storey got reduced. Hence shear wall 

in the form of swastika and L shape can be a good 

solution to minimize the effect of soft storeys and can 

allow parking facilities in ground and in intermediate 

soft stories. 

8) A service storey of lesser height can be safer at higher 

altitude in a tall building as long as it is properly 

managed. 

9) The effect of masonry infills in the structures increases 

the stiffness of the structural element. 
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