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Abstract: In general, the earthquake has a lengthy history of fatal devastations in the past. Earthquakes may be assessed by 

measuring amplitude, frequency and position of seismic waves and also by assessing intensity, i.e. the damaging impact of 

ground shaking on people, buildings and natural characteristics. The structure's reaction to ground motion is an important 

element in analysing and designing any resistant construction against earthquakes.  Shear wall is a structural component 

placed in a structure from the base level to the top level, which is used to withstand lateral pressures that are parallel to a wall 

plane.  The most essential task is to make the job done till now a final mark. The results have been observed for the universal 

axis as well as the standard limit given by the code. The findings contrasted both pushover and dynamic time history analyses 

and to quantify the outcomes developed the performance indices. The static pushover analysis is the primary source of the 

performance index; it defines the growing base shear for displacement. To quantify the whole labour done for both types of 

analysis, the ranges from the original analysis and pushover analysis to standard codes must be presented in a suitable manner. 

As The functioning of the building relies primarily on certain findings for the study of time history.  

Keywords: Shear wall, ETABS, Earthquake, and Dumbbell.  
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I INTRODUCTION 

1.1 INTRODUCTION 

Earthquake in general had a long history of deadly devastations 

in the past. Earthquakes can be measured in terms of energy 

release i.e. measuring amplitude, frequency, and location of 

seismic waves and also by evaluating intensity i.e. considering 

the destructive effect of shaking ground on people, structures and 

natural features. Basically the response of the structure due to 

ground motion is an essential factor to analyze and design any 

earthquake resistant structure. The loads or forces which a 

structure subjected to earthquake motions are called upon to 

resist, the distortions induced by the motion of the ground on 

which it rests.  

The properties of a building are lateral stiffness, lateral strength 

and ductility. Lateral stiffness refers to the initial stiffness of the 

building, even though stiffness of the building reduces with 

increasing damage. Lateral strength refers to the maximum 

resistance that the building offers during its entire history of 

resistance to relative deformation. Ductility towards lateral 

deformation refers the ratio of the maximum deformation and the 

idealized yield deformation. The effect of the vertical component 

of ground motion is generally considered not to be significant 

and is neglected except in cantilevers. 

1.2 SHEAR WALL AND ITS PROPERTIES 

Shear wall is a structural member positioned at different places 

in a building from foundation level to top parapet level, used to 

resist lateral forces i.e parallel to the plane of the wall. There are 

different materials by which shear wall can be constructed but 

reinforced concrete (RC) buildings often have vertical plate-like 

Reinforced concrete walls (Figure 1.1) in addition to slabs, 

beams and columns. Their thickness can be as low as 150mm, or 

as high as 400mm in high rise buildings. Shear walls are usually 

provided along both length and width of buildings. 

 

 
Figure No 1:  Shear Wall in Building 

These walls are more important in seismically active zones 

because during earthquakes shear forces on the structure 

increases. Shear walls should have more strength and stiffness. 

Shear walls provide adequate strength and stiffness to control 

lateral displacements. Shear walls perform dual action that is 
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they as lateral as well as gravity load-bearing elements. Concrete 

Shear wall buildings are usually regular in plan and in elevation. 

1.3 OBJECTIVES OF THE STUDY 

Following are the objective of proposed work  

1. To analyse and design the RCC tall building G+25 

storied for dynamic responses as per Indian code 

IS 1893 Part I.  

2. To analyse the RCC tall building for dynamic 

responses with different thickness of boundary 

elements of Special shear walls as per Indian code 

IS 1893 Part I.  

3. Design of tall structure with special shear wall 

having different boundary elements.  

II. LITERATURE REVIEW 

Emmanouil Vougioukas et al. (2016), In this article, author 

examined the behaviour of strengthened existing non-

conforming reinforced concrete shear walls, namely shear walls 

which are designed and constructed according to older seismic 

codes non-compliant with modern earthquake design standards. 

A strengthening method using steel elements (straps and angles) 

is examined. For the purposes of the present study five shear 

walls –one reference and four 5 strengthened – with shear ratio 

equal to 2.0, characterized as medium-rise, were designed and 

tested as cantilevers under static cyclic loading. The 

strengthened specimens included four different configurations, 

targeting each time to restrict the phenomenon of buckling of 

reinforcing bars under compression and control the cracking 

width along the web. The four strengthening configurations 

include only horizontal straps along the height, horizontal straps 

and corner angles along the height, horizontal straps and corner 

angles only in the lower part and, finally, combination of 

horizontal straps and corner angles in the lower part with 

bidiagonal (X shaped) configuration in the rest of the web. 

III. METHODOLOGY 

3.1 BEHAVIOUR OF RC BUILDING UNDER 

EARTHQUAKE 

INTRODUCTION 

In India, there are a large number of reinforced-concrete 

buildings that just meet or fall short of the standards of 

earthquake safety. In addition, many existing reinforced-

concrete shear-wall buildings in first-degree seismic zones need 

seismic evaluation due to noncompliance with old code 

requirements, updating of codes, and building design practice. 

Their maintenance and reinforcement is not possible due to 

economic and technical reasons. A more realistic form of 

earthquake safety evaluation for existing buildings has come into 

question. In the India Earthquake Code (IS) in 1975 (IS 1893), 

performance-based evaluations were emphasized by using 

advanced knowledge of earthquake engineering. Therefore, 

performance-based design procedures have been recently 

investigated for the structures. Several procedures for 

performance assessment have been discussed in the literature. 

The nonlinear seismic performance of structures under 

earthquake effects is determined by static pushover and time 

history analyses. Pushover analysis allows for direct evaluation 

of the performance of the structure at each limit state. Nonlinear 

dynamic analysis (NDA) is the most reliable analysis method 

among all the nonlinear analysis methodologies. However, static 

pushover analysis has become important due to its easy 

application compared to time-history analysis. Many papers 

have been published on the topic of performance evaluation of 

existing reinforced-concrete buildings.  

LIGHT WEIGHT CONCRETE OBSERVED 

PERFORMANCE OF BUILDINGS 

Losses from the earthquake were estimated to be $30 billion, 

with more than520 fatalities. From various sources, damage 

estimates included: over 370,000 houses damaged or destroyed; 

more than 4,000 schools significantly damaged; approximately 

300 highway bridges damaged, including 20 collapsed spans, 

and 80 hospitals needing repairs. 

Given the intensity of shaking, most buildings were generally 

considered to have performed well in the earthquake. Based on 

building surveys in selected metropolitan regions in India, the 

Engineers Association of India estimated that approximately 2% 

of engineered buildings experienced severe damage or collapse; 

12% were damaged such that they were not usable until repaired; 

and 86%were usable immediately following the earthquake. 

Approximately 50 multi-story reinforced concrete buildings 

were severely damaged, and four experienced partial or total 

collapse. Immediately following the earthquake, reconnaissance 

teams began observing recurring patterns of damage in shear 

walls and other elements of mid-rise and high-rise reinforced 

concrete buildings. There were many instances of concrete 

crushing and buckling of longitudinal reinforcement at wall 

boundaries, with failures that propagated along the entire length 

of the wall segment (Figure 3.1). 
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Figure No 2: Concrete Crushing And Buckling Of 

Longitudinal Reinforcement Initiating At Wall Boundaries 

And Propagating Along The Length Of Wall Segments 

Other vertical and horizontal wall segments experienced shear 

failures (Figure 2).A few walls exhibited apparent out-of-plane 

lateral instability that was reminiscent of overall wall buckling 

behavior (Figure 3). Localized damage attributed to building 

configuration issues was concentrated at locations of wall 

discontinuities and structural system irregularities (Figure 4), or 

unintended coupling of walls through slabs and other elements 

(Figure 5). 

 

 

Figure No 3: Shear Failures In Vertical And Horizontal 

Wall Segments 

 

Figure No 4:  Overall Wall Buckling Behavior 

 

 

Figure No 5: Concentrated Damage At: (A) Wall 

Discontinuities;And (B) Structural Irregularities  

 

Figure No 6: Concentrated Damage At: (A) Coupling 

Beams; And (B)Cast-In-Place Concrete Stair Elements 

Description of Observed Damage to Wall Boundary 

Elements 
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IV. MODELS IN ETABS 

DESCRIPTION OF MODELS AND SAMPLES 

In the present study the behaviour of regular buildings under 

seismic loads has been investigated for various locations of shear 

walls. An analysis of regular buildings with twenty five no of 

stories has been carried out. The buildings were assumed to be 

located in seismic zone III. The shear walls were provided at 

central frame, internal frame, and external frame and at 

combined external & internal frames of the building. The 

analysis of the building has been carried out by Seismic 

Coefficient Method Approach using Etabs. The seismic response 

of various buildings with and without shear walls has been 

compared in terms of Storey drift and Average displacements  

Four RC framed regular buildings with different heights and with 

four different locations of shear walls situated in seismic zone V 

have been taken for the purpose of the study. The framed regular 

buildings are twenty five-storeyed. The size of the building in 

plan is 30 m x 30 m. The other features of the buildings are as 

follow.  

Height of each storey = 3m  

Size of Column = 530mm x 530mm  

Size of Beam = 600mm x 300mm  

Size of Slab = 200mm  

Shear wall thickness = 230mm  

Thickness of Floor Finish = 40mm  

Concrete Mix Used = M25 

No. of bays in X-direction is six and in Z-direction is six.  

Spacing between supports is 5 meters.  

All the supports are assumed to be fixed in nature. 

The plan of the building is shown in Figure 7 and shear wall 

locations are shown in Figure 8 to Figure 9. 

 

Figure No 7: Plan Of The Building 

 

Figure No 8: Position of Dumbel Shape Shearwall Building 

at 1st Grid Type 

 

Figure No 9: Position of Dumbel Shape Shear wall in 

Building at 2nd Grid Type 

V. RESULTS AND DISCUSSION 

5.1 DISPLACEMENT OF MODEL 

 

Figure No 10: Displacement Shape Of Twenty Five Story 

Building With Dumbel Shape Shear Wall Grid Type 1 

http://www.ijasret.com/


                        || Volume 6 || Issue 7 || July 2021 || ISSN (Online) 2456-0774 

                          INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH  

                                                                        AND ENGINEERING TRENDS  

IMPACT FACTOR 6.228               WWW.IJASRET.COM       DOI: 10.51319/2456-0774.2021.7.0024       119 
 

 

Figure No 11: Displacement Shape Of Twenty Five Story 

Building With Dumbel Shape Shear Wall Grid Type 2 

5.2 STORY DRIFT 

Table 1: Maximum Storey Drift For Type 1 Grid Building 
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Figure No 12: Percentage Difference Of Story Drift at 

Response Case For Type 1 Grid 

Table 2: Maximum Storey Drift For Type 2 Grid Building 
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Figure No 13: Percentage Difference Of Story Drift at 

Response Case For Type 2 Grid 

Story drift is the difference of the displacement between 

successive floors. The story drift is seen maximum for upper 

story in all the direction as seen in Table 5.1. The least deviation 

is suffered by first story. All the buildings in this time history 

analysis shows similarly behavior, the high story drift leads to 

observe the failure. The percentage difference of story drift in 

various length with respect to one common length as 350mm is 

observed. The observation shows that there is uneven 

distribution of drift that may lead to failure.  The overall 

performance of drift in starting story is more of large length shear 

wall & end story it is more of 1050mm length dumbel shape 

shear wall.  

VI. CONCLUSION 

The most important work is to put an ultimate mark on the work 

done up till now. The results were seen for both the universal 

axis and were concluded in reference to the standard limit 

provided by the code. The performance indices were formed on 

the results compared by both pushover & dynamic time history 

analysis and to quantify the results. The statical pushover 

analysis gives the main source of performance index; it specifies 

the increasing base shear in accordance to displacement. To 

quantify the whole work done for both the analysis methods 

needs to be summarized in proper order using the ranges from 

the initial analysis and pushover analysis with the standard 

codes. The linguistic interpretation for whole summarization of 

analysis is used. As specified the ratio of base shear verses 

displacement is considered in four stages. The ranges are decided 

on the basis of different performance level described in pushover 

analysis which is hence followed by dynamic time history 

analysis. The performance of building mainly depends on some 

results for time history analysis. The base shear and displacement 

from time history analysis is compared with the linguistic 

interpreted performance index. 

The ultimate failure pattern observed by the analysis is the 

standard ductile failure pattern. The R shape building shows the 

absolute performance in both the governing directions. The L 

shape & T shape buildings are seen poorly performing in both 

the direction for this analysis. The demand for the L&T shape 

building is much higher than the other three shapes of building. 

As it specifies the poor resistant of the corresponding shape of 

building. 

The conclusion from the performance index of the building is the 

building are in the collapse level  yet the ratio of R,I& C is 

showing good result while at the same time the L and T shape 

buildings are collapsed with sever failure. The regular plan 

building shows the good performance than the building with plan 

irregularity is shown to be hold good for this analysis.  It shows 

the best performance in pushover analysis. In time history 

analysis also for some section shows poor performance but in 

calculating in general it performs best. The C and I buildings 

follows the performance of R shape building and are serviceable 

in practice. They do not need any extra provision for their 

sustainability. The T and L shape buildings shows the poor 

performance in each analysis. It falls under the critical section. 

The both shapes suffer the irreparable loss. 
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