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 ABSTRACT 

THIS PAPER'S DISCUSSION OF VARIOUS ANALYTICAL TECHNIQUES, BASE ISOLATION, AND SOIL STRUCTURE 

INTERACTION IS ITS MAIN GOAL. A WIDE RANGE OF TALL BUILDING STRUCTURES MADE UP OF SLABS, BEAMS, 

COLUMNS, FOUNDATIONS, WALLS, ETC. ARE SUBJECT TO ANALYSIS. BASE ISOLATION IS A GROUP OF STRUCTURAL 

COMPONENTS THAT SHOULD SIGNIFICANTLY ISOLATE A SUPERSTRUCTURE FROM ITS SUBSTRUCTURE WHEN THEY 

ARE SUPPORTED BY A TREMBLING GROUND, PROTECTING THE STRUCTURAL INTEGRITY OF BUILDINGS OR OTHER 

STRUCTURES. ONE OF THE STRONGEST EARTHQUAKE ENGINEERING TOOLS AVAILABLE MAKES USE OF PASSIVE 

STRUCTURAL VIBRATION CONTROL TECHNIQUES. THE PROCESS KNOWN AS SOIL STRUCTURE INTERACTION 

OCCURS WHEN THE MOTION OF THE STRUCTURE IS INFLUENCED BY THE REACTION OF THE SOIL AND THE 

RESPONSE OF THE SOIL IS INFLUENCED BY THE MOTION OF THE STRUCTURE. 

KEYWORDS : ANALYSIS TECHNIQUES, BASE ISOLATION, TALL BUILDINGS, SOIL-STRUCTURE INTERACTIONS. 
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  Introduction- 

The foundations of the structure shake in a way similar to that of the surrounding ground when there is a 

ground tremble beneath them. It is possible for a structure's inertia force to create a shearing effect, which in 

turn generates stress concentration on the structure's connections and its brittle walls. A structure may fail 

completely or partially as a result of this. According to the building's orientation, shaking might be exciting or 

common. Compared to lesser buildings, high rise structures tend to exaggerate the size of long-term periodic 

movements. Every structure possesses resonant prevalence, which are traits of structure. Buildings that are 

taller tend to be used for longer periods of time than those that are shorter, making them more vulnerable to 

harm. As a result, caution must be used while conducting an analysis of a tall building. Many analytical 

techniques, including equivalent static analysis, response spectrum analysis, linear dynamic analysis, 

nonlinear static analysis or nonlinear pushover analysis, and nonlinear dynamic analysis, are valid for 

analysing tall structures. Analysis of the interactions between soil structures must also be taken into account. 

 

 

   FIGER1:HORIZONTALY BANDS IN MASANARY 

  

TECHNIQUES Bands- 

How come masonry structures need horizontal bands? The purpose of the Hori-Zontal Bands In masonry 

structures, horizontal bands are the key component of their earthquake resistance. Similar to a closed belt used 

to wrap cardboard boxes, the bands are used to hold a masonry structure together as a single unit by 

connecting all the walls. In a typical masonry structure, there are four different types of bands: the plinth 

band, roof band, lintel band, and gable band (Figure 1). These bands are called for the parts of the structure 

where they are located. Most structures should have a lintel band since it is the most crucial component. Just 

structures with pitched or sloping roofs use the gable band. 

 The roof band is not necessary in structures with flat reinforced concrete or reinforced brick roofs since the 

roof slab also serves as a band in these structures. Roof band, however, must be included in structures with 

flat timber or CGI sheet roofs. The roof band is crucial in structures with sloping or pitched roofs. Plinth 

bands are often employed when foundation soil settlement is an issue. The lintel band connects the walls and 
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acts as a support for walls loaded in weak directions relative to walls loaded in strong directions. This band 

also lowers the walls' unsupported height, increasing their stability in the weak direction. 

Killari hamlet experienced shaking that was IX on the MSK scale during the 1993 Latur earthquake in Central 

India. One masonry structure in the community had a lintel band and did quite well to withstand the shaking 

with little to no damage (Figure 2). One masonry building in the hamlet of Killari survived the 1993 Latur 

earthquake (in Central India) unharmed because it featured a horizontal lintel band. No harm was done to the 

horizontal lintel banded structure in Killari village.Design of Lintel Bands 

During earthquake shaking, the lintel band undergoes bending and pulling actions. To resist these actions, the 

construction of lintel band requires special attention. Bands can be made of wood (including bamboo splits) or 

of reinforced concrete (RC); the RC bands are the best. The straight lengths of the band must be properly 

connected at the wall corners. This will allow the band to support walls loaded in their weak direction by 

walls loaded in their strong direction. Small lengths of wood spacers (in wooden bands) or steel links (in RC 

bands) are used to make the straight lengths of wood runners or steel bars act together. In wooden bands, 

proper nailing of straight lengths with spacers is important. Likewise, in RC bands, adequate anchoring of 

steel links with steel bars is necessary. 

 

Indian Standards 

Sizes and other information on the bands are provided by Indian Standards IS:4326-1993 and IS:13828 

(1993). When using wooden bands, the cross-section of the runners must be at least 75mm x 38mm and that 

of the spacers must be at least 50mm x 30mm. If RC bands are being utilised, the minimum thickness is 75 

mm, and at least two 8 mm diameter bars must be used, connected together with steel links at least 6 mm in 

diameter spaced 150 mm apart. 

 

LITERATURE SURVEY: 

 

Li, Q. S., Zhang, Y. H., Wu, J. R., Lin, J. H., “Seismic random vibration analysis of tall buildings” this project 

state that People now expect buildings to remain completely functional even after powerful earthquakes, 

because to our modern, sophisticated culture. Due to these requirements, a new seismic design technique is 

required to create flexible building structures. Power plants, fire stations, and hospitals are examples of 

special facilities that provide the primary duties and are built to continue operating normally even after 

significant earthquakes. Under the premise of ductile actions in steel members and RC structures, plastic 

distortions are tolerated for significant seismic hazards[1]. 

 

Zou, X. K., Chan, C. M., “Optimal seismic performance based design of reinforced concrete buildings using 

nonlinear pushover analysis” it states that Unreinforced masonry (URM) multistory structures have been 

utilized extensively for many years, and a substantial number of them are still standing today at prices that are 

affordable for China's urbanization period. The construction has several benefits; however the Tangshan 

earthquake in 1976 revealed that its performance under seismic risk was unsatisfactory [6]. SCC refers to 

horizontal reinforcements including masonry. Horizontal reinforcements typically have vertical intervals of 

500mm, and they may be seen in the design details of many experimental specimens. Over 1.0% is the largest 

ratio of longitudinal reinforcement.[2] 

SCC has a low ratio of longitudinal reinforcement. SCC is the main structural design for masonry earthquake 

construction. Buildings in China, and masonry structures with SCC considered an extremely low URM 

system propagating a tiny part of SCC, as well as the reinforcement ratio. Opinion on the potential for seismic 

damage to masonry and URM piers a threat to in-flight storage may display two Shear deformations and 

flexural strain are two typical forms of behavior, consistent potential catastrophe modes operate like diagonal 

stepped, rocking, toe compression, and tension in the diagonal bed-joint slippage and cracking.[3] 
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MODERN-DAY CONSTRUCTION METHODS FOR EARTHQUAKE RESISTANT BUILDINGS 

Prestressed concrete is a component of seismic risk-resistant construction that guarantees correct 

interrelationships between a structure's various components. But in New Zealand, this technique has typically 

been used. 

 

A. Shape-memory alloys 

This exhibits excellent qualities ideal for a construction resistant to seismic danger. They have the capacity to 

disintegrate a lot of energy without suffering significant damage or lasting distortion. Shape memory alloys 

are often composed of metal alloys such as nickel titanium, copper-aluminum-nickel, and copper-zinc-

aluminum-nickel. For larger applications, this is more appropriate. 

 

B. Seismic Dampers 

Seismic Dampers are the diagonal bracing in a frame that resists moments and are utilised to create an 

effective lateral load resisting system. The use of seismic dampers instead of these bracings as a structural 

seismic response to control has become more common in modern areas. When the rapid jerks are absorbed by 

the hydraulic fluids and only a little amount is sent to the car's chassis, these dampers act very similarly to the 

hydraulic shock absorbers in automobiles. In this scenario, the dampers transmit the seismic energy while 

transmitting a tiny portion of it, reducing the force imposed on the structure. The friction dampers are among 

the most used sorts of seismic dampers (energy is intrigued by surfaces).within the friction between them 

rubbing beside each other), viscous dampers (energy is absorbed by silicone-based fluid passing between 

piston-cylinder structure), and yielding dampers (energy is fascinated by metallic components that produce). 

The friction dampers were delivered in an 18-story RC frame structure in Gurgaon, India. 

 

C. Steel Plate Shear walls 

Shear walls are considered to be a crucial part of systems that withstand lateral loads, and steel is recognized 

for its flexible nature. Combining these two appealing qualities, an A reliable load-resisting system was 

created and seen widespread use in Japan and North America. These Walls are meant, and they also bend in 

an intentional manner. as an alternative to buckle under the influence of lateral stresses. The As a result of 

being significantly lighter and thinner, walls the increasing weight Thus, there was no need to treat these 

walls. and as a result, it results in an increase in the process of building. 

 

D. Carbon Fibers 

Numerous researchers in Japan have investigated how a spider web is tensile and continuous. This is the first 

seismic reinforcing structure ever constructed out of carbon fibre. In Nomi City, Ishikawa Prefecture, Japan, a 

seismic risk resistant building that resembles a massive spider web and is rendered using carbon fabric has 

been constructed. 

 

E. Ecological ductile cementations composite (EDCC) 

spray 

A team of scientists at the University of British Columbia in Vancouver, Canada, have developed a novel, 

extreme technique for strengthening structures' resistance to seismic threats. Fly ash, cement, fibres made of 

polymer and other extracts are combined with fly ash to create EDCC, which is given the molecular structure 

necessary to be both pliable and strong at the same time. By weathering a seismic danger of intensity 9 to 9.1 

on the Richter scale while using this material as a thin covering (10mm), it was shown to have improved the 

structure's seismic resistance (Tohoku earthquake, Japan 2011). In order to remodel abandoned buildings, 

such as a straightforward school building in Vancouver, this solution has been suggested. 
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F. Blue mussels 

All over the New England coast, it can be seen on sea decks and clinging to rocks. They are held in position 

by a gruesome outgrowth of cabling that emerges from between their dual shells. The most violent high tides 

often occur around They are hard to very loosely pry. Mussels produce byssal threads, which are clingy fibres 

that help them stay on to their unstable perches. In contrast to ordinary threads, which are elastic and flexible, 

they are stiff and rigid. In order to make the building withstand seismic hazards, researchers are aiming to 

merge this particular material into constructions. 

 

G. Seismic Invisibility Cloak 

Around the edge of the structure that has to be threatened, a series of boreholes are dug. These boreholes 

appear to function as a seismic shield that may shield a structure or perhaps a whole city from the destructive 

waves of an earthquake. As a result, dampers, isolators, and other vibration response control devices are no 

longer necessary. 

 

2. ANALYSIS METHODS 

2.1. Different Analysis Methods 

2.1.1. Equivalent Static Analysis 

A type of seismic design response spectrum is called equivalent static analysis. It is often referred to as the 

forces that affect buildings and the ground motion caused by earthquakes. In this process, the structure is 

assumed to reply in a basic fashion. The building needs to be shorter and shouldn't twist much when the earth 

moves in order for this to happen. Structure displacements are estimated using this kind of analysis. This 

approach is most appropriate for structures and specific frames. The earthquake load will be regarded as an 

analogous, horizontal, static force that is imparted to each frame. The applied force will be equal to the 

acceleration response spectrum's weight multiplied by it. The natural frequency of the structure is determined 

in this analysis either by computing the building design requirements or by studying the reaction from a 

response spectrum. The building code also defines it. Many building codes heavily rely on the application of 

the analytical procedure. The factors are employed with certain higher modes for taller buildings, which are 

also utilized in cases of low amounts of twisting. Applying force reduction modification variables that also 

lower the design forces allows for the analysis of the yielding effects of a structure. 

 

2.1.2. Response Spectrum Analysis: 

A linear-dynamic statistical analysis method is called response spectrum analysis. It quantifies the mode of 

vibration and shows the elastic structure's maximal seismic reactivity. It derives from fundamental ideas and 

is dependent on the theory of structural dynamics. With the aid of velocity, acceleration, displacement, 

measurement as a structural period function for a certain damping level, and time history, this study provides 

sharpness into dynamic behavior. Response spectrum analysis is particularly beneficial for design decision-

making since it links the type of structure chosen to dynamic performance. The plotted results can be used to 

determine how a linear system responds. Except for extremely basic and highly complicated structures, this 

study considers all of a building's possible reaction modes.This analysis is required in many buildings codes. 

Many construction codes demand this examination. The response of a structure is alternatively defined as the 

accumulation of several particular modes, which correspond to the "harmonics" in a vibrating string. 

Computer analysis may be used to find these modes for a structure. Each mode's response, which depends on 

the modal mass and frequency, is examined in the spectrum design. These are then combined to provide an 

estimation of every structural reaction. The amount of forces in all directions should then be calculated, and 

the impact of the construction should be assessed. Methods for combining data include adding absolute peak 

values, taking the square root of the number of squares, and combining all quadratic functions. If you 

compare the outcome of this study to one that uses the ground motion's spectrum, you will notice a significant 

difference. As a result, the process of creating the response spectrum distorts phase information. 

http://www.ijsrem.com/
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The response spectrum analysis is inappropriate for higher, more asymmetrical buildings. Non-linear static 

analysis or non-linear dynamic analysis is required in this situation. Response spectra have various 

restrictions. These only have broad application for linear systems. Although efforts have been made to 

generate non-linear seismic spectra in design with broad structural applicability, they are only applicable to 

systems that have the same non-linearity. Response spectra may be created for non-linear systems. However, 

the two cannot be properly connected. 

 

2.1.3. Linear Dynamic Analysis: 

Static analysis should be utilized for earthquakes with lower seismic effects; dynamic analysis should be used 

for earthquakes with larger seismic effects, higher buildings, buildings with irregularities, or non-orthogonal 

systems. The structure is analyzed in this linear dynamic process as a multiple degree of freedom system with 

a viscous damping matrix and an elastic stiffness matrix. The earthquake impacts are examined using time 

history analysis and modal special analysis. However, the linear elastic analysis is used in these instances to 

determine the displacements and internal forces. The benefit of the linear dynamic analysis over the linear 

static analysis is that higher modes are taken into account. Even yet, because of their dependence on linear 

elastic response, their usefulness decreases as nonlinear behavior increases. Hence, it is imprecise by 

reduction factors of global force. In this analysis the reaction of the structure’s ground motion is deliberated in 

the domain time and all the phase information is sustained. Only linear properties are taken up. In the analysis 

the modal decomposition can be Because of the loss in global force, it is therefore imprecise. This study 

considers the ground motion response of the structure in the time domain while preserving all phase data. 

There is only room for linear attributes. The analysis can employ the modal decomposition to reduce the 

degrees of freedom. Used for decreasing the degrees of freedom. 

 

2.1.4. Nonlinear Static Analysis: 

Pushover analysis, also known as nonlinear static analysis, is an analysis that is subject to continuous vertical 

loads and slowly rising lateral stresses. Static lateral loads can be used to explain the earthquake-induced 

forces. This technique yields a diagram of displacement vs. total base shear in a structure. It would detail 

every flaw and shortcoming. This study is carried up uptown failure, allowing for the determination of the 

collapse load and ductility capability. Force and displacement are the driving factors in nonlinear static 

analysis. In the pushover technique, which is managed using force, the combination of the complete weight is 

applied. The known loads are subjected to this method. Pushover analysis is fairly straight forward; hence the 

recommendations and codes suggest using this analysis as a tool to track changes in seismic performance. 

Pushover analysis is a useful technique for both new and old structures for evaluating seismic performance. It 

is better suited for seismic vulnerability assessments. This research provides adequate details on seismic 

demands based on the system's response to ground motion. Pushover analysis is unable to capture the 

characteristics of the phenomenon since it is dependent on static loads. Important notes of deformation that 

could emerge in a structure due to an earthquake may not be tracked out by this, and others may be improved. 

The goal of this study is to determine the structure's deformation in order to estimate its strength and evaluate 

the performance of the structural system. The evaluation is based on a number of crucial factors, including 

inter-storey drift, global drift, inelastic element deformation, pressures connecting the components, and 

deformations between the elements. This methodology may be viewed as a way to account for force and 

deformation since it estimates the distribution of internal forces that are no longer within the elastic range. 
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CONCLUSION:  

In the realm of building, earthquakes are a major worry. There are several really difficult design processes 

that are crucial. These are employed throughout the whole structure as earthquake-resistant components, not 

just at the foundation as a base isolation. It is possible to simulate extremely huge and complicated buildings 

using various analytic techniques. Both harmonic loadings and actual earthquake loadings are simulated in 

order to examine the vibration of tall structures with symmetrical or asymmetrical design. More damage is 

sustained by the mass asymmetrical tall skyscraper than by the matching symmetrical ones. It demonstrates 

that during an earthquake, an asymmetrical building is less seismically resistant than a symmetrical 

construction. 
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