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Abstract- The concept of isolator in building at base level 

reduces the possibility of resonance pf the structure and 

increases the time  period  of  the  structure giving rise to 

better seismic performance of the building. This study is 

performed for comparing the effectiveness of fixed base and 

base isolated multi-storied RC framed building. 

 

In this paper, conducting a research on “analysis of 

a 3 dimensional building frame considering base isolation 

using  etabs” 

 

I. INTRODUCTION 

 

 Due to a lack of space in urban areas, vertical growth 

has resulted in the development of low-rise, medium rise, and 

tall buildings.  These buildings are usually made of framed 

structures. They are loaded vertically and laterally. The plan is 

administered by sidelong loads brought about by wing and 

tremors instead of vertical burdens. Structures intended to 

endure vertical burdens will be unable to endure horizontal 

burdens. 

 

II. LITERATURE REVIEW 

 

Fevzi Saritas et.al (2023) in the examination paper, creator 

assessed the seismic execution of a 14 Story tall structure with 

twist mode through push- over investigation including 

nonlinear time history investigations. The harm states of RC 

primary individuals are characterized considering the 

Eurocode definitions and general execution appraisals of the 

structure  have  been assessed likewise. Lead elastic 

orientation have been utilized for base disengagement 

framework. By utilizing an adequate number  of  elastic 

direction, the prevailing twist mode (first free  vibration  

mode)  has  been moved to higher modes. Different seismic 

tremor records have been utilized in non-direct powerful 

examination  to  assess  the  constructive  outcomes  of the 

course. 

 

Results uncovered that legitimate course of action of 

elastic heading in the underlying arrangement of the ground 

floor can successfully work on the powerful way of behaving 

of  an  elevated  structure  with  torsional unsteadiness to 

accomplish better seismic execution. The torsional 

abnormality is primarily brought about by hilter kilter 

situation of the shear walls in the floor plan. Since the focal 

point of  mass  of  the  examined fabricating varies 

significantly from the focal point of inflexibility, torsional 

impacts have turned into a vital component over the seismic 

reactions. The pinnacle relocations of the LRB gadgets are 

0.139 m for the Kocaeli seismic tremor and 0.124 m for the  

Erzincan  quake.  The  seismic  disfigurement request upsides 

of the  LRB  gadgets  are  the  admissible  plan  cutoff  of  

0.168 m where the LRB greatest dislodging not entirely settled 

as 0.41 m by the producer organization. While the pinnacle 

shear strains (γs) of the LRB are restricted by 150%, the  most  

extreme  shear  strain  has  been  acquired  as 68% for the 

most grounded seismic tremor. 

 

Cunkun Duan (2022)  research  paper  presented  

examination  ponder  of three control strategies incorporating 

numerical  and  experimental investigation  on  high-rise  

structures,  which  include  friction  pendulum system (FPS) 

base isolation, the FPS inter-storey isolation, and the FPS dual 

isolation. Depending on the thirdgeneration benchmark 

structure, a scaled 9-storey finite element model is designed, 

and the matching model of FPS is outlined and  fabricated,  as  

required  by  the  geometric  similarity  criteria. Four typical 

ground motions and four  types  of  peak  ground  acceleration 

(PGA) are considered to investigate the dynamic response of 

three control strategies. 

 

Results showed the way that the FPS double 

separation innovation can reasonably cover that speed increase 

of the top layer of the great ascent structure, and the vibration 

decrease impact of the foundation will be also plainly obvious. 

For tall building structures, the FPS double confinement 

innovation has a huge vibration decline influence, during  

minor  seismic tremors as well as during tremendous quakes. ( 

e  vibration  decrease component  of  FPS  double  

disengagement  innovation  consolidates  tuned mass damper 

(TMD) and base confinement innovation. ( ose inertial power 
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drives of the superstructure stifle reaction from  asserting  

foundation,  and same time, foundation is the type of base 

seclusion, which  expands  that primary period isolates the 

seismic essentialness. Tt was shown  that  the limited 

component model can reproduce the  unique  reaction  of  the  

FPS double disengagement framework with OK exactness and 

is reasonable for additional parametric examination and 

correlation by contrasting the mathematical investigation and 

the exploratory discoveries. 

 

A. Dost and A. K. Chaudhary (2021)  objectives of the 

research paper was to analyze three model of high-rise 

buildings (i.e., G+15,  G+20,  G+25) storeys against seismic 

forces and wind loads based on IS 1893(Part 1):2002 using 

ETABS software. The member forces are calculated using 

load combinations according to IS 456: 2000's Limit State 

Method. According to IS 875(Part 1, Part 2):1987, the 

structure is subjected to dead load, self- weight, and live load. 

The result shows that lateral displacement is influenced by the 

height/number of storeys and geometry of the structure, as 

structural irregularities in a building reduce the stability of the 

structure against seismic forces and loads, as well as, lateral 

displacement is affected by shear walls, as we got the result 

from analysis that when we removed shear walls from each 

model, the lateral displacement was increased. 

 

Alif M. Reza and Herlien D. Setio (2021) in the research 

paper,  a numerical analysis was carried out on 30-, 40-, 50-, 

and 60-story buildings to evaluate the story isolator’s location, 

so that the system gives an optimum reduction of story drift 

and story shear. The isolator’s optimum location is determined 

and chosen by evaluating the minimum story drift and shear 

when compared to those of the structures without story 

isolators. 

 

Results concluded that the story isolators give an 

optimum result if they are placed at about 0.2 of the building 

height. The analysis is based on the evaluation of the story 

drift and the shear that occurred on each level of the building. 

It can also be concluded that the isolators should be placed in 

the structure where a maximum initial story drift before the 

story isolator is added so that the effect of the story isolator in 

better modifying the structure deformation shape is more 

appreciable. 

 

K. A. Reddy et.al (2021) research paper presented analysis of 

G+3 building analysis using base isolation system rubber base 

system. The results like storey drift, storey shear, storey 

bending, time period, model frequency is analyzed by using 

Response spectrum analysis. 

 

Results stated that storey drift in both Rubber base is 

less when we compared with fixed base support. The values of 

storey shear, storey bending and storey torsion has also less 

for Rubber base isolation support than fixed support building 

model. Time period values decreases form mode1 to mode 12 

in all  the  cases.  Model  stiffness  increases  from  mode  1  to 

mode 12 in all building with and without base  isolation.  By  

using  base isolation system of rubber bearing the  values  are  

decreasing  which  are related to  deflection,  shear,  bending,  

torsion  etc.  Hence  Rubber  base isolation system is 

recommended in High Seismic Zones. 

 

Fauzan et.al (2020) analytical study on the Reinforced 

Concrete (RC) hotel building with and without rubber bearing 

(RB) base isolation was carried out using the response 

spectrum and time history  analysis  methods  in  the research 

paper. 

 

The results show that internal forces and inter-story 

drift of the building with high damping rubber bearing 

(HDRB) are lower than that of the fixed base with a 

remarkable margin. There is no displacement recorded at the 

base since the base is in the fixed condition. There is a 56.53% 

reduction in an inter-story drift on the base-isolated structure 

compared to the fixed- base structure. 

 

Gokul Raj S and Satheesh Kumar KRP (2020) research 

paper dealt with analysis of high rise structural steel building 

system with and without passive energy control system and 

comparing the modal results of the structural model with 

viscous damper. Dynamic analysis was performed by plotting 

Design Response Spectrum curve as per IS 1893 2016 Part I. 

results of the structural model with viscous damper with 

natural time period of 1.97 secs and structural model with lead 

rubber bearing have natural time period 3.7 secs. Base shear 

for structural model with viscous dampers(M-FVD) 

experienced a maximum base  shear  of  7517  kN  and  model  

with lead rubber bearing (M-LRB) bearing experienced a 

maximum base shear of 3890 kN. 

 

Rohan G Raikar et.al (2020) in the research paper, (G+13) 

storied R.C. frame building was considered and time history 

analysis was carried out using E-Tabs 2017 software to 

investigate structural behavior of multi-story building with or 

without base isolation subjected to earthquake ground motion. 

The Lead Rubber Bearing (LRB) is designed as per UBC-97 

code and the same was used for the analysis of base isolation 

system. 

 

Results stated that maximum shear force, bending 

moment, storey acceleration, base shear decreases; whereas 

increase in lateral displacements were observed for bottom 
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storey of base isolated building as compared with fixed base 

building model. fixed base building have zero displacement at 

base of building. Whereas, base isolated building models 

shows appreciable amount of lateral displacement at base. 

Floor Height increases lateral displacement increases 

drastically in fixed base building as compare to base isolated 

building. Due to this reduction in lateral displacement during 

earthquake damages of structural as well as non- structural is 

minimized. At base more storey drift was observed for base 

isolated model as compared to model of fixed base building. 

As storey height increases, the storey drifts in base isolation 

building model drastically decreases as compared to model of 

fixed base building. 

 

Suman Verma et.al (2020) creator explored the viability of 

base separation utilizing grating pendulum orientation (FPB) 

over regular development, utilizing a speculative contextual 

investigation of indistinguishable traditional and segregated 

structures built in the most seismically dynamic locale in India 

(Zone V). The displaying method for both fixed endlessly base 

detached working in ETABS programming was done for a 

standard (G+8) celebrated MRF building. Straight 

investigation utilizing Time History Examination (THA) for 

the records of Kobe tremor, 1995 and Nonlinear investigation 

utilizing Gradual Unique Investigation (IDA) was done. For 

IDA, gradual powers of 0.2g, 0.4g, 0.6g, 0.8g, 1.0g and 1.2g 

for the recently considered Kobe quake were taken as 

information. 

 

Results expressed that building upheld on contact 

pendulum isolators of 0.95 m sweep displayed a much lower 

principal recurrence than that of a structure with fixed base. 

Likewise, this recurrence is a lot of lower than the 

overwhelming frequencies of ground movement. 

Subsequently, the high energy  in ground movement at these 

higher frequencies doesn't get communicated to the structure 

system vibrating in higher modes.  The impact of infill walls 

was likewise seen in decreasing the sidelong disfigurements of 

higher stories. It was seen that the variety in most extreme 

story uprooting in detached model is exceptionally low while 

contrasted and fixed base model, with the disengaged outline 

displaying higher removals. Notwithstanding, the interstorey 

relocations and float were relatively diminished prompting a 

protected plan. It was likewise seen that story upsetting second 

and story shear show a comparative pattern in base separated 

building. 

 

Suruchi Vadatile and Jawalkar G C (2020) objective of the 

research paper was to investigate the behaviour of structure 

with and without considering SSI for a 15 storey RC structure. 

Three different base-isolated structure models are developed. 

The modelling and analysis was done using analytical 

application ETABS. 

 

Results concluded that the base isolated building does 

not show a great reduction in base shear for 3 storied building. 

The  percentage  reduction  in base shear is maximum  in  soft  

soil  strata  (66.63%)  compared  to  medium and hard soil 

with SSI effect. As the height of building  increases  the  % 

reduction in base shear also decreases. 

 

Aamir Riyaz Dar and Simranjit Singh (2019) objective of 

the research paper was to compare the overall structural 

performance of simple, tubular, and base isolated system for 

stabilization G+29 RCC building having symmetry along X 

and Y direction with rectangle shape 30mX20m in all models 

against seismic force analyzed using ETABS. 

 

Results stated that maximum lateral deflection 

increases after  providing base isolation (LBR) in G+29 story 

simple RCC frame and tube in tube building model, but in 

case of simple tube and bundle tube building model the 

maximum lateral displacement shows very less increment in 

comparison to simple RCC frame and tube in tube building 

models. The time period in all models like simple RCC frame, 

simple tube, bundle tube and tube in tube decreases about 

24%, 13%, 10% and 26% after providing base isolation (LBR) 

in models. After providing base isolation system (LBR) in 

every model base shear decreases between 10% to 30% which 

make the building stable against dynamic forces. 

 

B. R. Chaudhary and Gurpreet Singh (2019) in the  

research  paper, seismic behaviour of tube in tube system steel 

tall building in square, circular, hexagonal, and octagonal plan 

configurations with varying frame sections with and without 

LRB base isolation was analyzed for the comparative analysis 

on the basis of base shear, overturning moment, time period, 

storey displacement, storey drift and storey acceleration 

according to IS 1893 (part 1):2016 and UBC 1997  Earthquake 

code in E-TABS software by non-linear time history analysis. 

Results stated that base isolation system increased the point 

displacement in every storey. Increased displacement makes 

the structure more flexible and minimizes the structural and 

non-structural damages during earthquake ground motion. The 

square model shows the least acceleration and hexagonal 

model shows the highest acceleration in both X and Y- 

direction by comparing the fixed-base model with the base-

isolated model of each shaped buildings. Results concluded 

that the  LRB  base  isolation system increases the stability of 

the structure against earthquake forces and hence makes the 

structure economical. Therefore, the octagonal-shaped model 

was the best and hexagonal shaped the least option for the 

symmetric tall building. 
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Nagalakshmi.P et.al (2019) objective of the research paper 

was to analyse a G+5 commercial building in Etabs 2015 

software to find out and compare the values of Time period in 

fixed and base isolated building. The Lead Rubber Bearing 

(LRB) is designed according to IS1893-2002 and UBC -97 

and the same was used for the analysis of base isolated 

systems. 

 

Results stated that the time period of the fixed base 

structure for different modes is lesser than that of the structure 

which is base isolated structure. 

 

S.H.Reddy and T. Mahendhar (2019) in the research paper, 

a lead rubber bearing isolator was used to high-rise RC 

buildings by doing Response Spectrum Analysis using 

ETABS software. The fundamental goal of base isolation is to 

reduce substantially the absorption of the earthquake-induced 

force and energy by the structure. 

Results stated that Base isolation system significantly 

reduces the superstructure lateral stiffness and ductility 

compared to the unisolated structure. The building with base 

isolation, the maximum displacement is decreased by 11% 

compared to the building with a fixed base in both the zones 

considered. Base shear is increased by 20% in a building with 

base isolation compared to the building with a fixed base in 

both the zones considered. In the building with base isolation, 

the maximum storey drift is decreased by 5% compared to the 

building with a fixed base in both the zones considered. 

Maximum displacements are decreased by 29% in Response 

Spectrum method compared to  Linear Static method. Base  

Shear is decreased by 15% in the Response Spectrum method 

compared to Linear Static method. 

 

Vivek Kumar and Dr. Kailash Narayan (2019) creator 

introduced similar investigation between second opposing 

edge working with and without base confinement framework 

considering G+10 story structure. This exploration showed a 

scientific methodology for seismic appraisal of RC outlines 

involving nonlinear static push-over examination to decide the 

nonlinear way of behaving of structures under horizontal 

burdens as well as base shear-relocation connections, for 

example limit bend. The displaying and investigation was 

performed utilizing ETABS. The outcomes were thought 

about as far as base shear, story dislodging and story float. 

 

Results reasoned that the Second opposing edge with 

base separation framework was similarly better compared to 

the second opposing casing working without base detachment 

framework.  Second  opposing  casing working with fixed 

base shows lackluster showing during quake  excitation when 

contrasted with second opposing edge working with base 

confinement framework due less horizontal solidness. To 

expand the presentation of the M.R.F. structure under flat 

loads, especially while talking about seismically inclined 

regions changes of such framework should be possible by 

adding primary components, for example, base isolators. The 

entomb story float in m.r.f. working with base separation 

model according to statement 7.11.1 in IS 1893:2016 section 1 

didn't surpass as far as possible. 

 

Omkar Sonawane and Swapnil B. Walzade (2018) 

objective of the examination paper was to think about the 

reaction of the structure, for example, base shear, time span, 

relocation and speed increase with and without base 

segregation considering a 15 celebrated RC customary, 

unpredictable or vertical sporadic structure. The Lead Elastic 

Bearing (LRB) is planned by considering the most extreme 

gravity load coming on the section at the base and similar has 

been utilized for investigation. 

 

Results expressed that time  span  for  the  base  

separated  structures  are higher than that of the proper base  

design.  Because  of  the  presence  of isolator, base shear and  

story  speed  increase  are  altogether  decreased toward every 

path (X and Y bearing) when contrasted  with  fixed  base 

structure. When contrasted with base disengaged standard 

structure the arrangement sporadic (re-contestant corner) and 

vertical unpredictable (vertical mathematical sporadic) base 

disconnected building gives better execution. 

 

Sushil P. Lipte et.al (2018) creator introduced correlation is 

made of the seismic reaction of a G+7 and G+14 story base-

disconnected working by glorifying the superstructure as 

unbending and adaptable considering Lead Elastic Bearing 

(LRB) segregation framework. Two unique levels of 

structures low and medium ascent in zone V were thought of. 

Three narrows G+7 and G+14 story structure was examined 

for dynamic tremor utilizing reaction range technique 

displayed and investigated utilizing ETABS. The similar 

outcomes were gotten on boundaries of Story float, Story 

speed increase, Base shear, Parallel dislodging, Response at 

base. 

 

Results expressed that proper base structure have 

lower values for story speed increase while the base 

disengaged constructing has higher worth of story speed 

increase for both low-ascent and mid-ascent structures yet it is 

to be seen that the rate expansion in story speed increase of 

base separated building is exceptionally less consequently it is 

to be consider that due to isolator there isn't that much change 

in that frame of mind when contrasted with fixed base. Base 

segregation lessens the seismic reaction in contrast with the 

proper base structure and control the harms in working areas 

of strength for during shaking. The shear force, base shear, 
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story float, story uprooting diminishes when contrasted with 

fixed base structure and the story speed increase of base 

separated building is expansion in some sum. 

 

Nithin A V and Jayalekshmi R (2017) objective of the 

examination paper was to contrast the way of behaving of the 

structures and lead  elastic bearing (LRB) and grating 

pendulum bearing (FPB) under individual and joined use for 

both ordinary and sporadic plans. The boundaries like base 

shear, story removals, between story floats and story pivots 

were investiagted under EL Centro, Loma and Northridge 

tremors. The plan of the isolators were first examined and the 

variety of viable damping was researched for various 

disconnection frameworks. The seismic reactions was assessed 

by performing nonlinear time examination on a twelve story 

supported substantial structure. 

 

According to results, joined segregation type where 

Erosion Pendulum Course was given on the outside and Lead 

Elastic Heading on the inside, are viewed as the best in 

diminishing the reaction contrasted with Lead Elastic bearing 

just model. The Grating Pendulum Bearing models had the 

most reduced base shear and between story float values. The 

Lead Elastic Bearing sort models were seen as best in 

diminishing the story pivots of building unpredictable in plan. 

 

N Murali Krishna and Md M. Siddiqui (2016) in the 

examination paper, unbalanced structures have been  

considered  to  control  the  seismic  reaction of the 

construction. The nonlinear time history investigation was 

performed considering the impact of purpose of shear wall and 

base disengagement framework. The RCC second opposing 

edge was exposed to nonlinear time history examination 

(NLTHA). The investigation motors utilized for the 

examination and configuration are SAP  2000  rendition  16.  

In  the  review, story floats, base shear, torsional second and 

story dislodging of the  design were examined. 

 

The outcomes show that massive impact of the base 

disconnection was seen on the story float, base shear, story 

uprooting and torsional snapshot of low ascent deviated 

structures and huge impact of the shear wall was seen on 

similar reactions of skyscraper unbalanced structures. 

 

S.T. Sayyad and V.K. Bhusare (2016) objective of the 

examination paper was to research the exhibition of base-

disconnected structure considering soil-structure 

communication considering G+10 story structure 

demonstrated and dissected utilizing STAAD.Pro. 

 

Results expressed that time span of design increments 

when soil structure association is viewed as on base detached 

structure. The reaction amounts like removals, speed increase 

and base shear are impacted because of soil structure 

communication. The reactions of base secluded structure are 

enhanced when soil conduct is considered in the examination. 

The deformity in soil at segregation level is altogether 

impacted, so soil structure collaboration ought to be 

considered for base detached structures, basically when 

established on delicate soils. Impact of soil structure 

cooperation is unmistakable in the event of delicate and 

medium soil with base disengagement. 

 

III. CONCLUSION 

 

In this paper, we have reviewed several authors who 

tried to analyze a three dimensional building with different 

base element by using different analyzing tools.  
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