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Abstract 

This study article provides an overview of the investigation of high-rise structure dynamic performance through 

the application of both linear and nonlinear dynamic methods. In the current work, two distinct dynamic analyses 

a time history analysis and a dynamic analysis with response spectrum are examined for the dynamic assessment 

of high-rise buildings. With regard to the most recent Indian seismic code, a comparative assessment of the 

outcomes from the two distinct dynamic analyses is crucial. This study aims to evaluate how well lead rubber 

isolators reduce vibrations in a 24-story reinforced concrete framed building. In the first case, which involves a 

rigid jointed framed RCC structure, the structure is analysed using ETABS software. In the second case, lead 

rubber bearing (LRB) isolators are introduced. An isolator's effectiveness can be observed by comparing the 

storey drift, lateral displacement, base shear, acceleration, and maximum bending moment of the isolated base 

structure to those of the fixed base structure.  
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Introduction 

Steel and concrete frames are used in the 

majority of high-rise structures. Columns 

(vertical load-bearing elements), and beams 

(horizontal load-bearing elements) make up 

their frames. Shear walls or transverse 

bracing can be used to give the structural 

frame more lateral stiffness so that it can 

withstand wind stress. In general, the 

foundations of tall buildings consist of 

underground concrete piles, piers, or caissons 

that withstand extremely high gravity loads. 

Nevertheless, the requirement that a high-rise 

structure be able to withstand lateral forces 

brought on by wind and possible earthquakes 

is the most crucial design consideration. 

Seismic and wind forces on a multi-story 

building increase as the building height 

increases. To find out how a structure will 

react to an earthquake and to design 

structures appropriately, seismic analysis is 

required. The seismic analysis of building 

can be performed through various methods, 

such as time history analysis, displacement 

analysis, response spectrum analysis, and 
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static seismic approach. Building resting on it 

will experience movement at its base. 

Although a simple basic isolator is effective 

in protecting buildings from seismic 

movements, it cannot always dissipate the 

energy received during an earthquake. Base 

isolation is the term used for installing 

flexible bearings or pads, which consist of 

layers of rubber and lead, between a 

building's foundation and the structure above. 

LRBs provide the benefit of prolonging a 

building's natural period beyond the seismic 

period range, thereby reducing amplification 

caused by earthquakes. Consequently, the 

utilization of LRBs presents an optimal 

approach for decreasing seismic loads. Lead 

was chosen for its ductile properties - 

although it can be deformed by earthquake 

movement, it returns to its original shape and 

can be deformed many times without losing 

strength. 

 

Objective 

 

1. To study the dynamic assessment of high-

rise building with fixed base & isolated base. 

2. To analyse the building with dead load, 

live load, seismic load in ETABS. 

3. To design the bearings by using the loads 

coming from ETABS analysis. 

4. To compare both the results of linear & 

non-linear dynamic analysis. 

 

Method of Analysis 

As per IS: 1893 (part1) 2016 method of 

analysis of building for design earthquake. 

(1)Equivalent static method 

(2) Dynamic analysis method 

Both the Response Spectrum Method (RSM) 

and Equivalent Static Method (ESM) seek to 

assess the seismic forces acting on a structure 

by applying a series of static forces at defined 

points. In the context of a design-basis 

earthquake (DBE), the forces calculated 

within the structural members and at the 

supports using either method closely 

approximate (though with a conservative 

estimate) the actual forces experienced by the 

structure. It should be noted that while the 

force distribution calculated using either of 

these methods represents a set of equivalent 

static forces, an earthquake is a dynamic 

force. RSM is based on the first few natural 

periods, whereas ESM is based on the 

structure's fundamental natural period of 

vibration. This is the difference between the 

two methods. The accuracy of seismic load 

estimation is expected to increase with the 

consideration of a greater number of natural 

periods. Response-spectrum analysis, time-

history analysis, and the computation of 

vibration modes using Ritz or Eigen vectors 

are examples of dynamic analysis capabilities 

for both linear and nonlinear behaviour. 

Method of Implementation 

Table 1. Input parameters for modelling 

Parameters of 

building 

Description/Values 

Type of Frame Special moment 

resisting frame 

No. of storey G+24 

Length of 

building in X 

42.45 M 

Length of 

building in Y 

22.1 M 

Height of 

building (m) 

75M 

Height of each 

storey 

3 M 

Support Type Fixed Base, Isolated 

Base 
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Table 2. Loads & load combinations 

Sr. 

No. 

Load type Value 

1 Deal load (DL) Self-weight of 

structure 

2 Live load (LL) 2Kn/Sq.m. 

3 Floor Finish (FF) 1.5Kn/Sq.m. 

4 Load 

combinations 

As per 

IS1893:2016 

5 Location Pune 

6 Zone III 

7 Response 

Reduction Factor 

(1893:2016) 

4 

8 Importance 

Factor 

(1893:2016) 

1.2 

8 Basic Wind 

Speed 

(1893:2016)  

39 m/sec. 

 

 

Fig.1. Architectural Plan for modelling 

 

 

 

Fig.2. General arrangement drawing  

 

 
 

Fig.3. Model from ETABS: Plan 

 

 
 

 

Fig.4. 3D Elevation with fixed base 

 

 
 

Fig.5. 3D Elevation with isolated base 
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Results  

For Fixed Base: 

Table 1. Results from ETABS: Deflection 

check 

 
 

Table 2 Results from ETABS: Torsional 

Irregularity check 

 

 
 

Table 3 Results from ETABS: Story Drift 

check 

 
 

 

For Isolated base: 

 

Table 3. Results from ETABS: Deflection 

check 

 

 
 

Table 4 Results from ETABS: Torsional 

Irregularity check 

 

 
 

 
 

Table 5 Results from ETABS: Story Drift 

check 

 
 

Comparative results between Models 

1. Torsion irregularity for fixed base 

model in SpecX & SpecY is 1.0797 & 

1.16 487 respectively & for isolated 
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base model is 1.0707 & 1.515 

respectively. 

 

 

 

2. Storey drift value for fixed base 

model in SpecX & SpecY 0.000818 

& 0.000757 respectively & for 

isolated base model is 0.000788 & 

0.000747 respectively. 

 

 

 

3. Point displacement for fixed base 

model in Ux &Uy direction is 39.33 

& 25.487 respectively & for isolated 

base model is 43.874 & 27.209 

respectively. 

 
 

4. Reaction time for mode 1 is 4.369 & 

4.589, for mode 2 3.243 & 3.365, for 

mode 3 2.942 & 3.065 respectively 

for fixed base & isolated base. 

 

Conclusion 

 

In conclusion, ETABS is the most widely 

used structural analysis and design software 

programs. Around the world, structural 

analysis and design commonly use this two 

distinct tool.  

 The use of bearings in ETABS for 

seismic analysis of high-rise 

buildings is an important field of 

study that makes a substantial 

contribution to the continuous efforts 

to improve the seismic resilience of 

structures.  
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 Story shear reduced after the lead 

rubber bearing (LRB) is provided as 

base isolation system which reduces 

the seismic effect on building.  

 Base shear is also reduced after 

providing LRB which makes 

structure stable during earthquake  

 Story drift are reduced in higher 

stories which makes structure safe 

against earthquake. 

 Point displacements are increased in 

every story after providing LRB 

which is important to make a 

structure flexible during earthquake. 

 Mode periods are increased which 

increases reaction time of a structure 

during earthquake.  

 Finally, it is concluded that after LRB 

is provided as base isolation system it 

increases the structures stability 

against earthquake and reduces 

reinforcement hence make structure 

economical. 
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