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ABSTRACT 
The research is conducted with study of existing researches in the field of siesmc behaviour of buildings. Base 

isolation is one of the technology applied to reduce the effect of earthquake effect. The principle is to disconnect the 

base of the building from footing ground. The problem is taken as residential building design to withstand building 

against seismic action. Two types of base are used to analyze and compare building first is building with fixed base 

and second case is building with lead rubber bearing support. 

Two software STAAD Pro and SAP 2000 are used to test fixed and lead rubber bearing base buildings. It is first time 

in India when residential buildings are tested with lead rubber bearing isolation are tested and analyzed for seismic 

zone V. It is found from results that deflection and stresses analyzed with lead rubber bearing are lesser than fixed 

base with remarkable margin and it is concluded that research recommends use of lead rubber bearing base isolation 

for seismic zone V in India. 

 

KEYWORDS Seismic, Residential Building, Fixed Support, Lead Rubber Bearing Support, STAAD Pro, SAP 2000, 

Deflection, Stress, Strain.  

I. INTRODUCTION 
Base isolation is a proven technology for the seismic design of structures. The system reduces the likelihood of 

structural and nonstructural damage to a building subjected to seismic forces. As a result of the use of base isolation, 

lives and property have been saved. 

Base isolation technology is used primarily in critical facilities such as hospitals, museums, and emergency response 

centers, where the benefits of protecting the structure and its property from seismic damage far exceed the cost of 

implementing the system. 

 

However, despite base isolation’s proven benefits, the technology is under-utilized. 

Although tall, flexible, and non-critical facilities such as office buildings are not the most ideal candidates for base 

isolation, they may still achieve an optimal seismic design by using the technology. Therefore, in order to increase the 

quality and prevalence of base isolated structures, there is a need to study the technology’s seismic performance 

enhancements and cost effectiveness for projects on which the system is infrequently used. 

IS 1893:2002 is the code to design structures under earthquake zones. There are two major methods of seismic 

analysis which are: 

 

1. Response Spectrum Analysis: This is based on ideal predefined data which are not real time data’s collected 

from real earthquake in the area. 

2. Time History Analysis: This is based on actual real time data collected under real earthquake. Building 

response and behavior is collected in real time and can be used to design future buildings under seismic loading.  

 

II. PROBLEM FORMULATION 
The seismic performance of RC structures before and after the application of flexibility and stiffness-based elements 

technique is to be studied in the current project. In this study we are introducing isolation system instead of 

conventional technique to get better performance of building during the earthquake.   
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This section provides model geometry information, including items such as joint coordinates, joint restraints, and 

element connectivity. 

 
Figure 1: Finite element model 

 

Specifications: 

 

Plan: 30m x 30m 

Number of Bays: 5 numbers of 6m each in X and Z Direction. 

Storey Height: 3m 

Column Size: 350mm x 450mm 

Beam Size: 230mm x 500mm 

Floor Thickness: 140mm 

 

Seismic Data: 

 

Seismic Zone: V (Five) 

Soil Type: Medium 

Beam Dead Load (UDL): 13.8 KN/m 

Floor Dead Load (UDL): 5KN/m 

Live Load: 1.5KN/m   

Floor Dead Load (UDL): 5KN/m 

Live Load: 1.5KN/m   

 

Material Properties 

Table 1: Basic Mechanical Properties 

Material Unit Weight 

Kip/in3 

Unit Mass 

Kip-s2/in4 

E1 

Kip/in2 

G12 

Kip/in2 

M30 2.3563E+01 2.4028E+00 2.5E+07 1.0E+07 

Rebar 7.6973E+01 7.8490E+00 2.0E+08  

 

III. METHODOLOGY 
To meet the above mentioned objectives of the present study, following steps are adopted:- 

 An extensive survey of the literature on the behavior and performance of base isolated R/C structures is to 

be performed for updating my knowledge regarding the base isolation and works which has been done. 

 Analysis of G+3 storied RC building is to be performed using STAAD. Pro for Zone-V. 

 Analysis of G+ 3 storied RC building for zone V on performed using SAP2000. 

 Analysis of the proposed RC building before and after the application of base isolation technique. 

 Comparison of the results before and after base isolation of RC structure. 

 

IV. DATA COLLECTION AND ANALYSIS 
Model is first created with STAAD Pro and then with SAP for fixed support and lead rubber bearing support. All 

floors and floor heights are defined at this stage and column base are defined as fixed. 
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Figure 2: STAAD Pro Building Model for fixed support 

 

 
Figure 3: STAAD Pro Lead Ruber Bearing Support Model 

 

 
Figure 4: SAP Model for Fixed Support Building 

 

 
Figure 5: SAP Model for Lead Rubber Beaaring Support Building 
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Stress and deformation analysis is performed with Staad Pro and SAP both for both fixed and lead rubber bearing 

support. 

 

Regular residential building is never been considered under research by researchers with lead rubber bearing support. 

Also STAAD Pro is not having option for defining lead rubber bearing support, still we manually defined lead rubber 

bearing support in STAAD Pro to compare with SAP.   

 

V. RESULTS AND DISCUSSION 
Regular residential building is never been considered under research by researchers with lead rubber bearing support. 

Also STAAD Pro is not having option for defining lead rubber bearing support, still we manually defined lead rubber 

bearing support in STAAD Pro to compare with SAP.   

 

STAAD Pro Results 

 
Figure 6: Stress Comparison Fixed vs Lead Rubber Bearing Support (Staad Pro) 

 

The maximum permissible stress for M30 Concrete is generalized as 25 N/mm2 and it is seen in STAAD Pro results 

obtained, that all the stress values obtained are greater than 25 N/mm2 in fixed support base isolation and lower in 

case of lead rubber bearing base isolation. 

 

Top maximum stresses obtained from STAAD Pro results are graphically tabulated and compared for fixed support 

base isolation and lead rubber bearing base isolation. It is concluded that STAAD Pro results suggest to use lead 

rubber bearing base isolation to achieve minimum stresses in same structure and to design more safe building under 

seismic loading conditions. 

 

 
Figure 7: Deflection Comparison Fixed vs Lead Rubber Bearing Support (Staad Pro) 
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SAP Results 

 
Figure 8: Stress Comparison Fixed vs Lead Rubber Bearing Support (SAP) 

 

The maximum permissible stress for M30 Concrete is generalized as 25 N/mm2 and it is seen in SAAP results 

obtained, that top twelve stress values obtained are greater than 25 N/mm2 in fixed support base isolation and all 

stress values are lower in case of lead rubber bearing base isolation. 

Top maximum stresses obtained from SAP results are graphically tabulated and compared for fixed support base 

isolation and lead rubber bearing base isolation. It is concluded that SAP results suggest to use lead rubber bearing 

base isolation to achieve minimum stresses in same structure and to design more safe building under seismic loading 

conditions. 

 

 
Figure 9: Deflection Comparison Fixed vs Lead Rubber Bearing Support (SAP) 

 

Top maximum deflections obtained from SAP results are graphically tabulated and compared for fixed support base 

isolation and lead rubber bearing base isolation. It is overall concluded that SAP results suggest to use lead rubber 

bearing base isolation to achieve minimum deflection in same structure and to design more safe building under 

seismic loading conditions. 

IT is overal concluded that SAP results can be concluded as the stress falls upto value of range 11 to 15 KN/m2 from 

22 to 42 KN/m2 in case of lead rubber bearing support. Similarly deflection in case of lead rubber bearing suppoer is 

found as neglegible in compare to fixed support. 

 

VI. CONCLUSION AND FUTURE SCOPE 
Conclusion 

Residential building is analyzed with fixed support and lead rubber bearing support. Two software’s were used to 

perform seismic analysis for both cases. The aim is to compare the results for both supports with both software’s. It 

was planned as an objective to test lead rubber bearing support advantages under seismic condition over the fixed 

support case. First model for both supports are modelled and analyzed with STAAD Pro and then same buildings are 

modeled and analyzed with SAP 2000. 

 

The results with both software’s highlighted the remarkable advantage with lead rubber bearing support. There was 

an issue with STAAD Pro that lead rubber bearing definition option was not available with STAAD Pro, that’s why 

there was lack of research for lead rubber bearing support. In India there were few research which was conducted 

considering lead rubber bearing support and non-linear commercial building. In present work lead rubber bearing 
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problem is manually designed and tested by changing and correcting supports for lead rubber bearing effects for 

residential building. 

 

Future Scope 

The Base Isolation technology is developing and its application is spreading in various fields of engineering structure. 

Factories, Hospital and residential houses will be protected from seismic effects. It is evident that this technology will 

be progressed and become more important in coming century. 

In future base isolation system widely used in multi-storey RC frame building. Due to several significant features of 

base isolation it is used in many structures such as hospitals, schools. In future may be base isolation also used in soft 

soil and also consider the unsymmetrical structures and their heights. Base isolation may be used in high rise building 

in future. In current time it is used only for hard soil not for soft soil. In short the base isolation technique is mostly 

used in all types of structures as compare to other seismic technique. 

In coming time the base isolation is become very useful technique due to it’s life and property saving approach. Like 

the other country we used vibration isolations the damage of life and property will definitely reduce.  
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