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ABSTRACT 

Response of a building is unpredictable during seismic and wind forces as the structure 

becomes more vulnerable to damage when subjected to lateral loads. In this study, an attempt 

is made to study the behavior of multistory RCC building with different structural frames and 

constructed on different terrain with varying zones. In this piece of research, a multistory high 

rise RCC building is analyzed using staad.pro and etabs software with the reference of IS 

1893: 2002 and IS 456. Various parameters in the structural model like base shear, story drift, 

displacement, moment, shear force and time period are analyzed and their results are 

compared on flat and sloped ground with angle 0° to 20° made on three different zones 

which are zone 3, zone 4 and zone 5. 
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CHAPTER 1: INTRODUCTION  

1.1 General 

In this study, behavior of multistory high rise building in analyzed for different structural 

models. Position of shear walls and infill walls are varied in a building with different storey. 

These structural models are analyzed for static and dynamic analysis on flat ground as well as 

sloping ground with slope varying from 0° to 30°. Different parameters like lateral 

displacement, story drift, base shear, time period, bending moment, shear force are analyzed 

and compared using Staad.Pro and ETABS software. Reference of IS 456 and IS 1893 : 2002 

are also considered. Staad.pro helps in 3D structural analysis and designing steel as well as 

concrete structures. It can increase work productivity, reduces the project cost and save time. 

Etabs also helps in designing and analyzing multistory structures with a greater accuracy. 

1.2  Types of seismic analysis 

1.2.1 Seismic Analysis: Seismic analysis is computation of the response of a structure 

under earthquake loading. It is a component of earthquake engineering, structural 

design and retrofit process. It gives the quantitative estimation of maximum possible 

shaking of structure under earthquake loading. Inertia forces are induced by the 

earthquake that are relative to the mass of the building, that’s why building’s mass 

controls the seismic design in addition to the stiffness of the building. 

1.2.2 Lateral displacement of a structure under lateral loads is a critical challenge 

nowadays for structural engineers. Earthquake response of reinforced concrete 

elements can be investigated by displacement based seismic analysis. Lateral 

displacements can be minimized if the structural components are revised for 

dimension and building stiffness. 

1.2.3 Story drift and interstory drift is one of the responses of a high rise building under 

lateral loads. Story drift is the drift of one level in relative to the level below in a 

multistory building whereas interstory drift is difference between roof and floor 
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displacement of any story as the building sways during earthquake. If the value of drift 

is high, larger is the possibility of damage. 

1.2.4 Base shear is an estimate of utmost expected lateral force occurs at the base of 

structure during the seismic ground motion. Base shear depends upon the total weight 

of the structure as well as the soil conditions. 

1.2.5 Dynamic analysis: It is an analysis of the structure under dynamic loading. Loads like 

earthquake, wind, waves, blasts, traffic comes under dynamic loading. Inertia forces 

are developed in a structure when dynamic loading is subjected to it. Response of a 

structure may be analyzed by dynamic analysis if load changes quickly with time. 

1.2.6 Response spectrum analysis is a linear dynamic analysis in which peak response of a 

structure under earthquake loading is analyzed. 

1.2.7 Pushover analysis is a static non linear analysis in which structure’s response is 

analyzed under continuous gravity and lateral loads until an ultimate limit is attained. 

1.2.8 Time history analysis is a non linear dynamic analysis which is used to analyze 

structure when the response is non linear. Time history analysis tells the dynamic 

response of structure for a particular loading that may vary with time.  

1.2.9  P-Delta analysis, P means force and Delta means displacement. When a structural 

member is deflected due to loading, then secondary effects are induced in it like 

ground shear, overturning moment, axial force at the base of a tall structure. These 

secondary effects are approximated using P-Delta analysis. 

 

1.3   Software Tools 

In this study, staad.Pro and Etabs software are going to be used for various analyses. These 

are analysis and design software which are much reliable to make a structure with proper 

design considerations. They design the members as per the reference of codes of practice.    
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CHAPTER 2: LITERATURE REVIEW 

2.1. General 

In this paper, behavior of multistory high rise building is analyzed for different structural 

models and on different terrains. Different parameters like story drift, base shear, time period, 

moments, shear force, lateral displacement are computed using software and compared. 

Different papers are reviewed to know this study more accurately. 

Kumar . M. V et al (2016), “Influence of shear walls and coupling beam dimensions on 

seismic behavior” [1]. In this study, four multistory buildings are analyzed using Etabs 

software and deflection and stress concentration are calculated. Mainly shear wall length to 

beam depth ratio and shear wall length to beam length ratio are calculated. 

 

Figure 2.1: 3D view of structure modeled in Etabs (Kumar.M.V et al (2016)) 

It is observed from the study that stress decreases from top floor to first floor and stress at the 

fourth floor is less as compared to other floors. It is concluded that the deflection is least when 

shear wall length to beam depth ratio is 3 and stress is maximum when this ratio is 5. It is also 

concluded that deflection is minimum when shear wall length to beam length ratio is 2.2 and 

stress is maximum when this ratio is 2.3. 

Gudur. A. S et al (2016), “Review on dynamic wind analysis of tall building provided with 

steel bracing as per proposed draft for IS code and effect of soft story” [2]. In this paper, 
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author analyzed six different building as moment resisting frames using equivalent static and 

dynamic response spectrum method.  

 

Figure 2.2 : Bare frame (Gudur.A.S. et al (2016)) 

Basic wind speed of 47 m/sec is considered in the study. It is observed from the study that 

with the increase in height of building, dynamic wind load also increases. With the position of 

soft storey, effect of soft story also increases. It is also concluded that wind forces remains 

constant up to 3 stories and then increases linearly with the height of building for wind speed 

zone 47 m/sec. 

Santhosh. C et al (2016),“Analysis and design of multistory building with grid slab using 

Etabs” [3]. In this study, behavior of G+5 building is analyzed for both gravity and lateral 

loads. Earthquake and wind loads are considered and the grid slab is compared with flat slab 

using Etabs software. Author considered panel size as 12m X 12m.  
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Figure 2. 3: Building plan and frame (Santhosh. C et al (2016)) 

 

Figure 2.4: Grid slab with finite meshing (Santhosh. C et al (2016)) 

It is concluded from the results that maximum displacement is observed in flat slab with drop 

as compared to flat slab. It is also observed that maximum time period is less in grid slab as 

compared to flat slab with and without drop and grid slab possess maximum base shear than 

flat slab. 

Belgaonker. S et al (2016), “Seismic comparison of building with or without deep beams” 

[4]. In this study, seismic analysis of a 10 stories building is done using Etabs software. 
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Author considered building under seismic zone 5. Behavior of building is observed with and 

without deep beams in it using dynamic method and equivalent static method to resist lateral 

loads on the structure. Three models are considered in the study, bare frame model, bare 

frame with 3 m deep beam at ground floor, bare frame with 3.2 m deep beam at ground floor 

level. It is observed from the study the base reaction increases with the addition of deep 

beams. Stiffness at ground level is increases up to 49.56% and natural time period is lowered 

with the addition of deep beams.  

 

Figure 2. 5: Elevation of building with 3m and 3.2m deep beam (Belgaonkar. S et al (2016)) 

Patel. A et al (2016), “A study of positioning of different shapes of shear walls in L shaped 

building subjected to seismic forces” [5]. In this paper, a multistory RCC building of L shape 

is analyzed for different positions and shapes of shear wall using Etabs software. Various 

parameters like time period, base shear, story drift, story displacement, are computed and 

compared by the author using equivalent static analysis, response spectrum analysis and time 

history analysis. In this study, eight different models are considered of G+20 story building of 
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L shape. One model is of bare frame, one is of bare frame with brick infill masonry walls, and 

rests are with different shapes and positions of shear walls.  

 

 

Figure 2. 6: Plan layout (Patel. A et al (2016)) 

It is concluded that as the seismic weight of building increases, base shear values are varied 

by the addition of shear walls moreover the base shear values are different calculated in 

software as compared to IS code method. Addition of shear walls in a structure helps in 

reducing story displacements as the stiffness of structure is increased by the shear walls. 

Arjun. S et al (2016), “A study on dynamic characteristics of RC building on hill slopes” [6]. 

In this study, G+3 building with 3 bays in longitudinal as well as transverse direction is 

analyzed in zone III. The model is of step back setback configuration as shown in figure 3.7. 

Analysis is done with the help of Staad.Pro software. Slopes used for building are 16.7°, 

21.8°, 26.57° and 30.96°. For the analysis, base shear and displacement are computed and 

compared. It is concluded from the results that 16.7° slope has maximum storey displacement 

due to low stiffness in columns. With the increase in slope angle of the building, top story 
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displacement decreases. It is also observed that with the increase in slope, base shear 

increases. 

 

 

Figure 2.7: Three dimensional view of model ( Arjun. S et al (2016)) 

Chourasiya. R et al (2015), “Seismic evaluation of multistory RC structure using different 

floor diaphragms” [7]. Author analyzed the response of building using different floor 

diaphragms. In this study, seismic analysis of G+7 building is carried out using staad.Pro 

software considering three different cases of floor diaphragms along with different zones as 

shown in figure 3.8. First case considered is bare frame without diaphragm, second case is 

frame with rigid diaphragm and third case considered is frame with semi rigid/flexible 

diaphragm. It is observed from the study that the displacement is least in the frame with rigid 

diaphragm in all zones. Bending moment is observed to be least in the rigid diaphragm frame 

in all zones; maximum shear force is also least for rigid diaphragm frame building. It is also 

concluded that the maximum story displacement increases with the increase in the height but 

maximum story displacement is still least in the frame with rigid diaphragm in all zones.  
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Figure2.8: A typical isomeric diagram for diaphragm (Chourasiya. R et al (2015)) 

Yarnal. S et al (2015), “Non linear analysis of Asymmetric shear wall with openings” [8]. In 

this study, author carried out seismic analysis of RC building with shear wall in zone III as 

shown in figure 3.9. Etabs 2013 software is used for this study. Model is analyzed with shear 

wall having different percentages of openings and results are compared. Different parameters 

like base shear, drift, moment, shear force, displacement are computed. In this study, different 

percentages for shear wall openings considered are 10%, 20%, 30% and 40%. It is observed 

from the results that base shear in a model with shear wall opening is less as compared to the 

shear wall without opening and frequency decreases with the increase in the opening in shear 

wall. It is also concluded that the time period increases with the increase in the opening in 

shear wall and also story drift is greater in the model with the shear wall opening as compared 

to shear wall without opening. 
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Figure 2.9: Elevation of shear wall building (Yarnal. S et al (2015)) 

Thejaswini. R et al (2015), “Analysis and comparison of different lateral load resisting 

structural forms” [9]. In this study, different forms of irregular structures are considered for 

analysis using Etabs software. Seven models of G+14 (figure 2.10) building are analyzed for 

using response spectrum method and wind load. First frame considered is rigid frame, second 

is core wall structure, and third is shear wall along width, fourth model considered is shear 

wall along length, fifth is shear wall at corners, sixth model is a tube structure and seventh 

model considered is an outrigger structure. It is concluded from the study that the sixth model 

with tube structure and with L shaped shear wall shown the best result as it has the lowest 

displacement and no torsional irregularity and is stable as compared to all general structures. 
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Figure 2.10: Plan of the considered model (Thejaswini. R et al (2015)) 

Ranjhita. K et al (2014), “Effect of wind pressure on RC tall buildings with gust factor 

method” [10]. In this study, different shapes of building are analyzed using Etabs software. 

Building is analyzed in zone I and zone IV and is considered with and without gust factor. 15 

story RC building with square and I shapes are considered for study as shown in figure 3.11. 

Different parameters like base shear, story displacement, story drift, overturning moment and 

story shear are computed and compared. It is observed from the results that as the story 

increases, displacement also increases in both the zones and when the wind zone increases, 

story displacement also increases. It is concluded that the displacement in regular structure 

with and without gust factor is less as compared to the irregular structure. Story drift increases 

from first to second story and after that, it becomes zero at top story and as wind zone 

increases, story drift also increases. 
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Figure 2.11: 3D model of square and I shape (Ranjhita. K et al (2014)) 

Govalkar. V et al (2014), “Analysis of bare frame and infilled frame with different position 

of shear wall” [11]. Author studied the response of RC building using staad.pro software by 

changing the position of shear wall. In this study, eight models are considered with different 

position of shear walls out of which, four models are bare frame and four are infilled frame. 

Story drift and axial forces are computed and compared. It is observed from the study that 

axial forces and drift are decreased with the addition of shear wall. It is also concluded that 

the best results are obtained when shear walls are located at the corners. Plan of the building 

is shown in figure 3.12. 



13 
 

 

Figure 2.12: Plan of the public building (Govalkar. V et al (2014)) 

Kumawat. M et al (2014), “Analysis and design of multistory building using composite 

structure” [12]. In this study, steel concrete composite and RCC are analyzed as per IS 1893: 

2002 (part I) and compared using SAP 2000 software. G+9, office building is considered in 

zone III. Author carried out the analysis using response spectrum method and equivalent static 

analysis. In this, beams and columns are modeled as two nodded beam elements with six 

DOFs’ at each node and for slabs, four nodded element is used with six DOFs’ at each node. 

It is observed from the study that the twisting moment, bending moment, drift and shear force 

is less in the composite structure as compared to RCC. It is also concluded that stiffness is 

more in composite structure than RCC. Displacement, story drift and axial force are less in 

composite structure than RCC structure. Also, frequency is increased in composite as 

compared to RCC structure. 
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Figure 2.13: 3D model of commercial building (Kumawat. M et al (2014)) 

Umakant. A et al (2014), “Wind analysis of building frames on sloping ground” [13]. In this, 

response of structure is analyzed by the effect of wind velocity using Staad.Pro v8i software. 

Three different types of buildings are analyzed for four different angles. Results in terms of 

shear force, bending moment, displacements, support reactions, axial force are computed and 

compared. Author considered eight, twelve and sixteen story building with 3 bays with slope 

angles 0°, 5°, 10°and 15°. Wind zones considered are 33, 39, 44, 47, 55m/sec as per IS : 

875 (part III :1987). It is observed that maximum axial force increases with increase in ground 

slope in case of beams whereas in case of columns, it increases with the height of building. 

Maximum shear force increases with increase in wind velocity in case of beams whereas in 

columns, it increases with velocity as well as height. Maximum bending moment increases 

with wind velocity in beams but is not effected by ground slope. It is also observed that 

maximum displacement increases with the wind velocity but is not affected by increase in 

ground slope from 0° to 15°. Maximum drift increase with the overall building height.   
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Figure.2.14: Critical face of building ( Umakant. A et al (2014)) 

 

Halkude. S. A et al (2013), “Seismic analysis of building resting on sloping ground with 

varying number of bays and hill slopes” [14]. In this study, Author studied the behavior of 

two types of buildings, step back and step back set back. He has done response spectrum, 

analysis on these structures with different number of bays and hill slope ratio. It is observed 

that the base shear is more in step back frame than step back set back frame, time period is 

also more in step back frame as compared to step back set back frame. Top story displacement 

and torsion effect is more in step back frame than step back set back frame. It is also 

concluded that as the number of bays increases, time period and top story displacement 

decreases. 

Ahmed. J et al (2013), “Wind analysis and design of multi bay multistory 3D RC frame” 

[15]. In this study, they have done the wind analysis of RC building with different number of 

stories with the help of Etabs software. They took 45 models, fifteen for 5 stories, fifteen for 

15 stories and fifteen for 35 stories. They have studied the response of building by comparing 

bare frame, building with shear wall in X and Y direction and double diagonal bracing in X 

and Y direction. They have also considered the aspect ratio of 1, 1.5 and 2.0.  
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Figure 2.15: Model showing shear walls and double diagonal bracing in building (Ahmed. J et al 

(2013)) 

It is observed that providing shear wall in X and Y direction gives least displacement than 

providing bracing in X and Y direction. Also, story drift is less with shear walls as compared 

to bracing. It is concluded that shear wall gives better results in resisting lateral loads and 

compared to double diagonal bracings. Moreover, shear walls can be used effectively to 

strengthen the structure.  

Patil. S .S et al (2013), “Static analysis of high rise building with different lateral load 

resisting system” [16]. In this study, a G+14 story building is analyzed under earthquake 

forces with equivalent static method by studying the effect of bracing and shear wall on the 

structure. They analyzed the structure with the help of Staad.Pro software by considering 

models of bare frame, braced frame and shear wall frame with different positions of bracings 

and shear walls in the building.  
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They concluded that the story drift decreases with bracing at X and XZ direction, with shear 

wall at X and XZ direction the story deflection and story drift is less than bare and brace 

frame. Time period is decreased in braced and shear wall frame as compared to bare frame. 

Axial force is minimum for shear wall models and lateral stiffness is increased in both braced 

and shear wall frame as compared to bare frame. 

Romy. M et al (2011), “Dynamic analysis of R.C.C building with shear wall” [17]. In this 

study, they analyzed two different multistory buildings of six and eleven stories with the help 

on SAP2000 software with the use of six different shapes of shear walls. They made a 

comparison of results of time history analysis with response spectrum analysis and equivalent 

static analysis. It is observed that equivalent static method can be used upto 25m height 

whereas for higher and unsymmetrical structures, response spectrum is to be used. Moreover, 

time history analysis gives accurate results as compared to above two methods. They 

observed that the square shaped shear wall is most effective and L shaped shear wall is the 

least effective under lateral forces. 

 

 

Figure 2.16:  Plan of building showing location of braced frame and shear wall frame (Patil .S. 

S et al (2013)) 
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Figure.2.17: Types of shear wall (Romy. 

M et al (2011)) 
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CHAPTER 3: SCOPE OF THE STUDY 

 

1. Through this work, unexpected behavior of building can be evaluated under utmost 

conditions of seismic and wind forces.  

2. A structure with zero deformability is not really possible, but with the help of this 

study, most precise structural models can be made that undergo to the lower degree of 

deformation and can hold up high lateral forces. 

3. This study may help to enhance the performance of building in damage prone areas. 

4. This will help to understand the design considerations to be followed to make the 

structure more efficient and economical. 
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CHAPTER 4: OBJECTIVE OF STUDY 

 

In this piece of research, the main objective is to know the response of RCC structure under 

different types of loading conditions on different terrain with various structural frames using 

several analyses and their comparisons during seismic and wind forces. 

It may be convenient to empathize the crucial members in a structure that requires special 

care. Building can be made safe and working during extreme conditions with eminent strength 

and endurable economy. 
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CHAPTER 5: RESEARCH METHODOLOGY 

 

In this study, a multistory RCC building will be analyzed with different models of structures 

on different terrain with the help of staad.pro and E tabs software. Static and dynamic analysis 

of structure will be carried out as per the reference of code IS 1893: 2002. Different slopes are 

considered from 0° to 20° and results will compared with the flat ground. Different models 

are considered with different shape and dimensions of shear walls and bracings at different 

locations. Various parameters involved in analysis are computed and results are compared 

Table 5.1: Structural Specification Details 

S.NO. PARTICULARS SPECIFICATIONS 

1 No. of storey 10 

2 Base plan 40×30m 

3 Storey height 3m 

4 Depth of foundation 3m 

5 Type of soil Medium 

6 Column size 
0.35×0.4m, 0.4×0.4m, 0.5×0.5m, 

0.8×0.8m 

7 Beam size 0.3×0.35m 

8 Shear wall thickness 0.150m 

9 Zones considered Zone 3, zone 4, zone 5 

 

NOTE: Dead loads are considered as per IS 875-1 and live loads are considered as per 

IS 875-2. 
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Figure 5.1: 3D rendered view of model 

 

 

Figure 5.2: Plan view of model 
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Table 5.2: Analysis to be performed 

Table 5.3: Parameters to be determined 

S.NO PARAMETERS 

1 Base shear 

2 Storey drift 

3 Storey displacement 

4 Overturning moment 

5 Shear force 

6 Dead load 

7 Live load 

Table 5.4: Model Description 

Model Terrain slope Zone 

MOD 03 0° 3 

MOD 04 0° 4 

MOD 05 0° 5 

MOD 103 10° 3 

MOD 104 10° 4 

MOD 105 10° 5 

MOD 153 15° 3 

MOD 154 15° 4 

MOD 155 15° 5 

MOD 203 20° 3 

MOD 204 20° 4 

MOD 205 20° 5 

 

 

LINEAR ANALYSIS NON LINEAR ANALYSIS 

Seismic analysis Time history analysis 

Response spectrum analysis Pushover analysis 



24 
 

Table 5.5: Dead loads as per IS 875 (Part 1) 

Floor slab 4.87 KN/𝑚2 

Roof slab 7 KN/𝑚2 

Exterior walls 13.1 KN/m 

Interior walls 6.47 KN/m 

Parapet wall 5.1 KN/m 

Floor finish 0.15 KN/𝑚2 

 

 

Table 5.6: Live loads as per IS 875 (Part 2) 

Roof load 1.5 KN/𝑚2 

Floor load 4 KN/𝑚2 

Load on elevators 10 KN 

 

 

Table 5.7 : Seismic Parameters 

Response reduction SMRF 

Importance factor 1.5 

Soil type Medium 

Structure type RC frame building 

Damping ratio 0.05 

Foundation depth 3m 

Period in X 0.59 seconds 

Period in Z 0.51 seconds 
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CHAPTER 6: RESULTS AND DISCUSSIONS 

6.1 General 

In this chapter, through the analysis of three different models on flat ground with three 

different zones, several parameters are recorded and compare 

6.2 BASE SHEAR 

 

Figure 6.1: Base shear in MOD 03 

 

Figure 6.2: Base shear in MOD 04 
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Figure 6.3:  Base shear in MOD 05 

The above graph shows the base shear in models with zone 1, 2 and 3. In all the three models, 

base shear is calculated as per IS 1893 2002 with medium soil condition and time period 0.59 

seconds in X and 0.51 seconds in Z. Base shear is  more in z direction as compared to x 

direction.  

 

 

Figure 6.4: Comparison of base shear in MOD 03, MOD 04, MOD 05 
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Figure 6.5: Comparison of base shear in MOD 03, MOD 04, MOD 05 

Base shear in MOD 05 has the highest base shear as compared to other two models in both X 

and Z directions 

6.3 FORCES  

 

Figure 6.6 Beam forces in MOD 03 
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Figure 6.7 Beam forces in MOD 04 

 

 

Figure 6.8 Beam forces in MOD 05 

For MOD 03, maximum force is coming along X direction with load combination 

1.5DL+1.5LL. For MOD 04, maximum force is coming along X direction with load 

combination 1.5DL-1.5EQX. Whereas for MOD 05, maximum force is coming along same 

direction as above 2 models but with load combination of 1.5DL-1.5EQX.  
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Figure 6.9: Comparison of maximum force in MOD 03, MOD 04, MOD 05 

 

 

Figure 6.10: Comparison of maximum force in MOD 03, MOD 04, MOD 05 
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Figure 6.11: Comparison of maximum force in MOD 03, MOD 04, MOD 05 

6.4 STRESSES 

 

 

Figure 6.12: Beam stresses in MOD 03 
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Figure 6.13: Beam stress in MOD 03 
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Figure 6.14: Beam stresses in MOD 04 

 

 

Figure 6.15: Beam stresses in MOD 05 
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6.5 DISPLACEMENT 

 

 

Figure 6.16: Node displacements in MOD 03 

 

 

Figure 6.17: Node displacements in MOD 04 
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Figure 6.18: Node displacements in MOD 05 

For MOD 03, maximum displacement is along Z direction due to load combination 

0.9DL+1.5EQZ. For MOD 04, maximum displacement is due to load combination 

1.5DL+1.5EQZ. on the other hand, MOD 05 has maximum node displacement in Z direction 

for load combination 1.5DL+1.5EQZ. 

 

Figure 6.19: Comparison of displacement in MOD 03, MOD 04, MOD 05 
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Figure 6.20: Comparison of displacement in MOD 03, MOD 04, MOD 05 

 

 

 

Figure 6.21: Comparison of displacement in MOD 03, MOD 04, MOD 05 

 

 

It is evident from the above graphs that maximum displacement is occurred in MOD 05 which 

is built in zone 5. 
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6.6 REACTIONS 

 

Figure 6.22 Maximum Reactions in MOD 03 

 

 

Figure 6.23 Maximum Reactions in MOD 04 
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Figure 6.24 Maximum Reactions in MOD 05 

 

6.7 STORY V/S DISPLACEMENT 

As per the results, displacement in more in Z direction as compared to X direction for each 

storey level in all the three zones. 

 

Figure 6.25: Story v/s displacement in MOD 03 
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Figure 6.26: Story v/s displacement in MOD 04 

 

 

Figure 6.27: Story v/s displacements in MOD 05 
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Figure 6.28: Comparison of story v/s displacement in X 

 

 

Figure 6.29: Comparison of story v/s displacement in Z 

On comparing story v/s displacements for all three zones in X and Z direction, it is found that 

zone 5 has the highest displacement for each storey height in both the directions. Whereas  

zone 3 has the minimum values of displacement for both the directions. 
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6.8 STORY V/S DRIFT 

 

Figure 6.30: Storey v/s drift in MOD 03 

 

 

Figure 6.31: Storey v/s drift in MOD 04 
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Figure 6.32: Storey v/s drift in MOD 05 

 

 

Figure 6.33: Comparison of storey v/s drift in X 
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Figure 6.34: Comparison of storey v/s drift in Z 

 

6.9 OVERTURNING MOMENT 

 

Figure 6.35: Overturning moment for MOD 03, MOD 04, MOD 05 
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Figure 6.36: Overturning moment for MOD 03, MOD 04, MOD 05 

According to the result, MOD 05 has the highest overturning moment in both X and Z 

directions. This value is followed by MOD 04 and MOD 03 which has the minimum moment 

in both the cases 

 

6.10 DEAD LOAD AND LIVE LOAD 

Table 6.1: Load specifications 

MODEL DEAD LOAD LIVE LOAD 

MOD 03 141594.97 KN 34640.23 KN 

MOD 04 141594.97 KN 34640.23 KN 

MOD 05 144698.09 KN 34640.23 KN 

 

Live load remains same for all three zones whereas dead load for zone 3 and zone 4 are same. 

As size of columns are increased to 800×800mm, 500×500mm and 400×400mm. This 

resulted in the increase in self weight of the building.  
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Figure 6.36: Column 800×800mm 
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Figure 6.37: Column 500×500mm 

 

Figure 6.38: Column 400×400mm 
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CHAPTER 7: CONCLUSION AND FUTURE SCOPE 

 

Conclusions given below are interpreted from the analysis of different models for different 

load combinations and zones:  

 Base shear gets increased when zone is critical and maximum base shear in Z direction 

is greater than in X direction in all the three zones because with of building is less in X 

direction and thus time period is more. 

 Maximum force in MOD 05 in highest among three zones. In each model, Forces in X 

direction is higher than Y and Z direction because zone is critical and base shear is 

more. 

 In every model, node displacement in minimum along Y axis and MOD 05 has the 

highest value of maximum displacement. 

 As the story height rises, displacement increases with the increase in height which 

causes drift. 

 MOD 05 has the utmost drift value as compared to MOD 03 and MOD 04.  

 Overturning moment of MOD 05 dominates the moment in MOD 04 and MOD 03. 

  As the zone gets critical, some members need to get wider so as to avoid the failure of 

structure which ultimately contributes to the self weight of the structure. 
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