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Abstract— As time is pro-fencing in this innovated era of 

time, where the world is changing very second with this the 

lapse of engineering and technology is on an urge to reach its 

zenith and beyond. As there is far away research already done 

in the structural constitute that is shear-wall. In this research, 

a concept of tapering is considered and analysis of a high-rise 

G+13 RCC structure is considered and is analyzed for the 

various values by the using STAAD.Pro Vi8. A keen and 

precise reading are recorded and sound examination is carried 

out. The investigation is completed with the knowledge of 

Static and Dynamic Methods of earthquake analysis. The 

earthquake analysis is carried out and the Time-History is 

also applied for the El-Centro data as its most precise data till 

now recorded. The concept of tapering is considered so as to 

develop an idea for application and easy of work so that it can 

also can be achieved on field too. This study can help to prove 

to be economical in terms of man, material and money. Then 

with further ado seismic fragility in short risk analysis is to 

be processed out with a detail study of non-linear non-

parametric curves. The main aim is to find out the fling effects 

reduction or incrementation of the dynamic response. 
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I. INTRODUCTION 

Structural Engineering field is as deep as the ocean. The 

knowledge is being transformed and new innovations are 

being carried out on a regular basis. Innovation is the key to 

success, keeping this in minds the application and through 

and profiting research work should be carried out. 

As we all know that a shear-wall is safety element 

inside the structure whose main and only function is to 

provide the structural safety. The safety is to provide from 

earthquake, wind forces, blast-loading, and many high impact 

similar kind of loading pattern. As we all should know that 

the root cause of intensity magnification is the inertia forces 

which acts as a multiplying factor for such amplifications. So 

there is also a clear and undisputed and non-punned meaning 

should be noted of the forces as said above, summing to the 

inertia forces. 

The work of this research is already spread in a 

massive innovation and application basis. With respect to 

theory formed and provided the best shape of such kind of 

structural elements are circular and triangular, as said before 

the innovation or theory should be a real application scenario 

too. The concept that is left to us is the change of cross-

sectional dimensions. 

As continued form my previous research, about the 

position of shear wall, it was noted that the shear wall 

provided at the periphery was a much better in resisting the 

base shear values along with moment and stresses formed on 

the shear wall. With this there is an advancement in modelling 

and analyzing the structural-models to the two different 

models. 

The main concern of shear-wall in reality is not only 

installing but also understanding in innovation so as to 

improve the seismic resistive as these are very important 

criteria for safety needs.  

A few of research studies are listed below to shear-

wall. 

N. Janardhan at al., he made-up a detail analysis of 

a 14 storey’s building model in E-tabs based in different 

seismic zones with different soil conditions and the results 

were drawn. 

V. Patil et al., this paper was related to the 

conceptual part or the theory related to shear-wall. Like the 

definition, functions, kinds, need, force distribution and 

mainly the architectural orientations’.  

Bayat et al., his study was a innovation in this field 

with the application of space frame with super ductility and 

with speedy fast highly précised fabrications’.  

Sucuoglu et al., his research was important because 

it was based on post-effect effect should some external 

strength can be provided thus, turning out to be the most 

advantageous study in terms of cost and ease of construction. 

Sonuvar et al., his study was a globally impacting 

study related to the over-all behaviour of the shear-wall with 

this knowledge the study of increasing the ductility was of the 

element was found out. 

Paulay, he demonstrated the response-action of a 

building to the excitation of an earthquake which could be 

more complex than the behaviour of an individual shear-wall 

component if any kind of excitation could reach such a point. 

II. METHODOLOGY 

The methodology consists of a procedure which can be solved 

by three different ways. 

A. External Action 

 Static Analysis 

 Dynamic Analysis 

B. Behaviour of Structure 

 Elastic Analysis 

 Elastic-Plastic Analysis 

C. Types of Model 

 3D, 2D & 1D  

In this modelling, the analysis can either be carried out by 

Equivalent Static Analysis (ESA) which is an old-

conservative method which has been used to carry out by the 

design of seismic co-efficient which is well specified in 

standard codes as per the IS 1893-(2002). In this method, it 

would be dealing with various parameters associated for the 

calculations of base shear values. Some of those are 
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~Importance Factor~; ~Zone Factor~; ~Response Reduction 

Factor~; ~Average Response Acceleration Co-efficient~ and 

~Time Period~. 

Or Another method dealing with such kind of 

calculation of is Dynamic Analysis which allows the 

consideration of free vibration analysis for determination of 

modal shapes and frequencies’ of the structure at various 

divided levels. This method is again sub-categorized under. 

1) Linear Analysis 

 Response Spectrum Analysis (RSA) 

2) Non-Linear Analysis 

 RSA 

 Time History Analysis. 

III. BUILDING MODELING 

For this study, a 13-story building with a 3m (meter) height 

in-between floor-to-floor height is considered with, a regular 

symmetrical model is generated using Staad.Pro software. 

The building indeed is too being thoroughly designed with 

the accordance of the specification as specified with-in the IS 

codes. The building is assumed to be fixed at the base level 

this marking up the foundation and the each of the floors to 

be rigid ones. A symmetrical building is taken into 

consideration of Ground+13stories and is analyzed for two 

different cases. 

The Ground accelerations’ are applied with the El-

Centro Data which is said to be the most précised earthquake 

to recorded till data and the next option for choice for this 

data was the zone consideration the earthquake of such 

magnitude and intensity lies in zone V.  

No of storeys’ G+13 

Thickness of Slab 130mm 

Load due to Roof Finish 2kN/m2 

Load due to Floor Finish 1 kN/m2 

Imposed Load 4 kN/m2 

Size of Column at GL 300mm × 600mm 

Type of Foundation Isolated Footing 

Soil Condition Medium 

Seismic Zone V 

Damping Ratio 5% 

Importance Factor 1 

Response Reduction Factor 5 

Type of Structure SMRF 

Grade of Concrete and Steel M20 & Fe415 

Normal Section of Shear-Wall 200mm 

Tapered Section of Shear-Wall 150mm 

Table 1: Preliminary Data. 

 
Fig. 2: Line Plane of the Building. 

The above plan and the elevation below is 

dimensionalized as set;  

 X-Direction: 25m with 5m equi-interval.   

 Y-Direction: 42m with 3m equi-interval 

 Z-Direction: 22.5m with 4.5m equi-interval 

 
Fig. 2: Elevation of the Building 

The respective plan of the building model is given 

below as: 

 Model-1 Building Without Shear-Wall. 

 Model-2 Building with Shear-Wall at Core. 

 Model-3 Building with Shear-Wall at Periphery. 

 
Fig. 4: Model 1 

 
Fig. 5: Model 2 

 
Fig. 6: Model 3 

As the above experiment drew the interference that 

the shear wall when provided at the periphery or the corners 

of the building were more effective than shear-wall provided 

at the core. 
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Time-History Analysis is carried out for a 

rectangular tapered section with nearly have the length of the 

section when nearly reduced by 25%. The limitation to 

thickness is only that it should range between minimum of 

150mm to maximum of 400mm. 

The Time V/s Acceleration was plotted according to 

the El-Centro Earthquake which had occurred at the 

international border of the United States and Mexico. The El-

Centro Earthquake was a marked as a typical-classified 

cataclysmic event with a complex zeal of energy release 

signature. 

 
Fig. 7: El-Centro Data Time V/s Acceleration 

The above data is applied to Model No. 3 which is 

further divided into: 

 Model 3-A Shear-Wall Thickness of 200mm. (Normal) 

 Model 3-B Shear-Wall of Thickness of 150mm for 

bottom half and 200mm for remaining half section. 

(Tapered or Differential)  

Time V/s Displacement analysis was studied using 

Time-History Analysis in Staad.Pro. at generally three part of 

the section Top, Middle and Bottom, displacement was 

measured in all three directions. 

IV. RESULTS AND DISCUSSION 

A. Computed values of Maximum Displacement Aspect with 

respect to Static Analysis 

The following table is further represented by a graph which 

shows the depiction of Maximum Displacement for all the 

three cases. 

Without 

Shear-Wall 

With Shear-

Wall at Core 

With Shear-Wall 

at Periphery 

65.5394mm 32.2222mm 23.8952mm 

Table 2: Study on Displacement Aspect. 

 
Fig. 8: Displacement V/s Model 

B. Computed values of Maximum Displacement Aspect with 

respect to Dynamic Analysis 

The following table is further represented by a graph which 

shows the depiction of Maximum Displacement for all the 

three cases wrt. DA. 

No of 

Storeys' 

Without 

Shear-

Wall 

With 

Shear-Wall 

At Core 

With Shear-

Wall at 

Periphery 

 In mm In mm In mm 

13 346.1 112.5 37.5 

12 343.9 103.5 34.5 

11 329.5 93.8 31.3 

10 288.6 89.3 29.76 

9 245.1 75.6 25.2 

8 235.3 65 21.6 

7 209.9 52.9 17.3 

6 185.6 44 14.6 

5 160.4 37.1 12.4 

4 137.9 27 9.2 

3 107.9 19.3 7.1 

2 80.9 13.2 5.8 

1 50.1 8.2 2.3 

0 0 0 0 

Table 3: Study on Maximum Displacement. 

 
Fig. 9: Maximum Displacement V/s Storeys Height. 

C. Time V/s Displacement 

In this a clear comparison was made between the fling effect 

of the two models that to at three sections of the them. 

A clear graphical content depicts the displacement 

values of the storey at differed section under the El-Centro 

data. 

1) Data for Model 3-A 

 
Fig. 10: T-D at the Top Most Level 

2) Data for Model 3-B 
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Fig. 11: T-D at the Top Most Level 

The above for clear and precision is represented in a 

tabular form. Which are represented in mm. 

 X Y Z 

Top 15.8 0.014E-6 3.6E-6 

Middle 7.03 0.010E-6 3.56E-6 

Bottom 492E-3 0.003E-6 0.669E-6 

Table 4: Displacement Values Model 3-A 

 X Y Z 

Top 16.6 0.009E-6 2.6E-6 

Middle 6.95 0.009E-6 2.56E-6 

Bottom 477E-3 0.004E-6 0.512E-6 

Table 5: Displacement Values Model 3-B 

All Dimensions are in ‘mm’. 

V. DISCUSSIONS 

For the above detailed analysis which was carried out using 

Staad.Pro. and manually worked out for the above models the 

conclusion drawn and concluded were/are stated below: 

1) The Base Shear Value was highly reduced to both the 

models i.e. the 2nd and the 3rd ones. There was nearly 

an average 45% reduction for the 2nd model when 

compared to the first model and an average of 70% for 

the 3rd model when compared to the first model. 

2) There were humongous dissimilitude in both the 

displacements SA and DA, in the SA Method there were 

49% and 63% pruning diminution respectively, whereas 

in the DA Method far much diminution were seen on a 

scale of 35% to 65% with dissimilitude. 

3) In consideration of the regular and tapered section there 

was an increase of 5% wrt. fling effect in the tapered 

section. 

VI. CONCLUSIONS 

After successfully completing the work analysis the 

conclusions jotted down can be: 

1) The true prerequisite and a urge to provide a much stiff 

and far better structural element by completing the 

family of the structural elements is the Shear-Wall. 

2) There were a far more and a better-technocrat for 

curtailment of Base Shear Values which proves to 

provide more stability during any unanticipated 

circumstances’. 

3) There was a appreciable difference in the fling effect of 

the structure thus defining the highly stilted to the entire 

building. 

4) Providing a tapered shear-wall is also possible but the 

only negativity was increase in displacement. But this 

can help a construction to be a more economical one. 

5) The storey drift as per IS 1893:2002 shall not exceed 

0.004 times the storey height. i.e. 0.004 X 42000 = 168 

mm which is also satisfied for both the conditions so we 

can provide the tapered section i.e. Model 3-B. 

Apart from being disproportionate but it is 

recommendable for securing and precautionary for a lofty-

high building. 
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