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Abstract - ETABS signify Extended three Dimensional 
Analysis of Building Systems. ETABS integrates every aspect 
for the engineering design process. Within the present 
situations of housing industry, the buildings that are being 
constructed are gaining significance, in general, those with the 
most effective possible outcomes which are brought up 
members such as beams and columns in multi storey’s R.C 
structures. This software mainly used for structures such as 
high-rise structure, concrete and steel structures. The paper 
aims to investigate a high-rise building of (G+10) floors by 
considering seismic, dead, and live loads. The look criteria for 
high-rise buildings are strength, serviceability, and stability. 
The version of the software used is ETABS 2017.In the present 
study, we are mainly determining the results of a lateral loads 
on moments, shear force, base shear, axial force, maximum 
displacement and tensile forces on structural system is 
subjected and also comparing the results of seismic zones 3, 4 
and 5 
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1. INTRODUCTION 
 

          The increases in population by which land deficit 

occurs and to overcome that, high-rise structure is 

opted. These types of high-rise structure are affected 

by the natural phenomena. Such as earthquakes are the 

most dangerous by means of the damage and effect 

caused to the structural components, , and that they 

can't be controlled. These natural calamities caused 

damage structure and interruptions in development of 

the normal lifecycle. Since it’s a global concern, most of 

the analysis should be find out and provided with the 

results to prepare the structure to attain time period. 

With the technological advancement, man tried 

combating with these natural phenomena through 

various ways like developing early warning systems for 

disasters, adopting new prevention measures, proper 

relief and rescue measures. But however it's not true 

for all natural disasters. Hazard maps indicating 

seismic zones in seismic codes as per (IS 1893:2016) 

are revised from time to time which results in 

additional base shear demand on existing buildings. 

The collapse of a structure may be reduced if the 

subsequent points are taken into considerations. 

Majority of the building structures encompass 

structural elements like beams, Columns, braces, shear 

walls, and floor slabs. Floor slabs in multi storey 

buildings, which generally transmit gravity loads to the 

structural system, are required to transfer lateral 

inertia forces to the structural system.  

 The pattern of failure may be made ductile instead 

if brittle. If ductility is assured, dissipation of 

energy produced will show small deterioration. 

 Shear should not fail before flexure. 

 Columns failure comes after the failure of beams. 

 The joints should be hard as compared to the 

members 

 To perform dynamic analysis of the structure using 

response spectrum method 

1.2 OBJECTIVES OF THE STUDY 

 

 To study irregularities in structural analysis and 

design of (G+10) storey’s structure as per code (IS 

1893:2016). 

 To study the behavior of high rise structure 

without masonry infill if seismic load is applied. 

 To Time history analysis subjected to intermediate 

frequency ground motion for the response of 

regular buildings and compared to the response 

spectrum analysis 

 Determination of displacements subjected to 

seismic loading from zone to zone. 

 To find out the Shear force and bending moment 

selecting any one section for various seismic zones. 
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1.2 SCOPE OF THE STUDY 
 

 In the future ever increasing population as well as 

Limited space, horizontal expansion is not a viable 

solution especially in metropolitan cities. There is 

enough technology to build super-tall buildings 

today,but in India we are yet to catch up with the 

technology which is already established in other 

parts of world 

 

 Recently there has been a considerable increase in 

the number of high rise buildings, both residential 

and commercial, and the modern trend is towards 

taller structures. Thus the effects of lateral loads 

such as winds loads, earthquake load are attaining 

increasing importance and almost every designer 

is faced with the problem of providing adequate 

strength and stability against lateral loads. For 

this reason to estimate earthquake loading on 

high-rise building design.  

 

  The 3D analysis has been allotted using Structural 

Analysis Program ETABS 2017 and also the 

results like maximum values of Displacements, 

Reactions, Base Shear and Time Period are 

revealed by analysis 
 

2. METHODOLOGY 

 

In the present study, analysis of G+10 multi-story 

building in all seismic zones for wind and earthquake 

forces is carried out.3D model is prepared for G+10 

multi-story building using ETABS. 

 

2.1 Methods of analysis of structure: The seismic 

analysis should be carried out for the buildings that 

have lack of resistance to earthquake forces. Seismic 

analysis will consider seismic effects hence the exact 

analysis sometimes become building. However for 

simple regular structures equivalent linear static 

analysis is sufficient more. This type of analysis will be 

carried out for regular and high rise buildings and this 

method will give good results for this type of buildings. 

Dynamic analysis will be carried out for the building as 

specified by code IS 1893-2016 (part1). Dynamic 

analysis will be carried out either by site specific Time 

history method or Response spectrum method. 

Following methods are adopted to carry out the 

analysis procedure. 

 Equivalent Static Analysis  

 Linear Dynamic Analysis 

  Response Spectrum Method  

 Time History Analysis  

 Pushover Analysis  

 Non Linear Static Analysis  

 Non Linear Dynamic  

2.2 Analysis Loads Acting on Multi-Storey G+10 

Building: Loading on tall buildings is different from 

low-rise buildings in many ways such as large 

accumulation of gravity loads on the floors from 

bottom to top, increased significance of wind loading 

and greater importance of seismic effects. Thus, multi-

storied structures need correct assessment of loads for 

safe and economical design. Except dead loads, the 

assessment of loads cannot be done accurately. Live 

loads can be anticipated approximately from a 

combination of experience and the Previous field 

observations. Wind and earthquake loads are random 

in nature and it is difficult to predict them. They are 

estimated based on a probabilistic approach. The 

following discussion describes most of the some 

common types of loads on multi-storied structures.  

 Dead loads  

 Live loads  

 Earthquake loads 

 

2.3 Methods of analysis of structure 

In this study, the lateral design forces are determined 

by the response spectrum method as per the 

provisions of IS 1893 (Part -1): 2016, for the building 

models to be considered for the study. The buildings 

are analyzed by results of the building for different 

zones for the different load combinations to arrive at 

a conclusion regarding the importance of carrying out 

seismic analysis. The present work is expanded to 

study these effects on our building models by 

performing lateral load analysis. The present work 

the seismic effect of different zone on building models 

which are considered in Zone III, VI and V 
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3. MODELING AND ANALYSIS 

3.1    MODEL DESIGN 
There is a resurgence of construction of high rise 

structure and ultra-high rise structure around the 

world. The design of these high rise buildings in 

seismically active regions varies dramatically from 

region to region where as rigorous performance-based 

assessments is required in many countries, including 

nepal and China, some other countries do not require 

anything beyond a traditional design based on force 

reduction factors. Recent trends in high-rise 

commercial construction have resulted in a variety of 

unusual configurations, innovative structural systems, 

and high performance materials that challenge current 

design practice  

One of the objectives of this model designing is to 

ensure that the models represent the characteristics of 

apartment structure. These days, high-rise structure is 

different in shape, height and functions. This makes 

each building characteristics different from each 

other’s. There are some standards for each kind of high-

rise buildings, such as residential, official, commercials. 

The seismic design of modern tall buildings, defined as 

buildings exceeding 170 feet in height, introduces a 

series of challenges that need to be met through 

consideration of scientific, engineering,  issues specific 

to the modeling, analysis, and acceptance criteria 

appropriate for these unique structural systems. there, 

for model designing, main factors such as floor shape, 

grid spacing, and floor height and column and beam 

considered. 

Three buildings with equal number of storey’s, 

with (G+10) storey having same floor plan of 30 m x 20 

m dimensions were considered for this study. The floor 

plans were divided into 6 x 4 bays in such a way that 

center to center distance between two grids is 5 meters 

on both the sides respectively as Plan and elevation & 

plane shown in Figure 5.1 and 5.2. The floor height of 

the building was assumed as 3.2 meters for all floors 

and Elevation was shown in Figure 5.3. The following 

two distinct building models are used in the study: high 

rise building (G+10)   

The modeling of the structure has been done using 

the structural software ETABS as per the data. 

 

 
DESCRIPTION OF BUILDING 
 

  Type of structure: Multi-storey RC frame       

  Structure 

   Number of stories: (G+10) 

   Ground storey height: 3.6 m        

   Intermediate storey height: 3.2 m 

   Type of soil: Hard soil 

Materials 

 Grade of concrete: M25 

  Density of concrete: 25kN/m2 

 Modulus of elasticity of concrete: 5000√fck 

As per IS 456:2000. 

Member dimensions 

   Beam Size: 230mm x 500 mm 

   Column Size: 230mm x 500 mm 

   Slab Thickness: 125 mm 

 
Plan and Elevation of (G+10) Building 
 

 
 

Fig. 3.1 G+10 Building Design using ETABS 2017 
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Fig. 3.2 Plans of G+10 Building 

 
 

Figure3.3 Elevations of the G+10 Building 
 
3.2   LOAD CALCULATION 

1. Dead Load 

 The self wt. of the structural members is 

taken care in the software 

 Floor Finish load: 1 kN/m2 

2. Live Load 

 Live load on roof: 1.5kN/m2 

3. Seismic Load 

 Seismic zone: Zone-III,IV,& V As per IS 1893 

(Part 1) 2016  

 Height of Building: 32.4 m 

 Damping ratio: 5% for RC frame structure 

 Seismic zone factor (Z): 0.16,0.24 and 0.36 

(Table 2 of IS 1893(Part-1):2016  

 Importance factor (I): 1.0 as per IS 

1893(Part-1): 2016 

 Response reduction factor (R): 5.0 as per IS 

1893(Part-1): 2016, 

 Foundation Soil type = Type-1(Hard Soil) (As 

per IS 1893(Part-1): 2016, 

 Design horizontal seismic coefficient (As per 

IS 1893(Part-1): 2016) For all Models Ah = 

0.0267 sec  

 Design Seismic Base Shear:   

 
   V B =Ah x W 

 

SS4. RESULT AND DISCUSION 

4.1    GENERAL 
For every seismic zone the software gives six possible 

seismic load cases and two combination load cases i.e., 

maximum and minimum. The six possible load cases 

depend upon the loads acting on the structure their 

behavior will be analyzed and compared in terms of 

following parameters of tables: 

      1.  Maximum displacement 

      2.  Story Drift 

      3.  Base Reactions 

The comparison of results in terms of the above 

parameters will be given in terms of graphs and 

tables. below discussed in details. 

ZONE 5 RESULTS  
Maximum Displacement 

TABLE 4.1 

DISPLACEMENT IN X DIRECTION FOR (G+10) STORY 

 

TABLE 4.2 

DISPLACEMENT IN Y DIRECTION FOR (G+10) STORY 

Story Load Case/Combo Direction Maximum 

Story10 Seismic Y 40.319 

Story9 Seismic Y 38.96 

Story8 Seismic Y 36.566 

Story7 Seismic Y 33.335 

Story6 Seismic Y 29.461 

Story5 Seismic Y 25.116 

Story4 Seismic Y 20.445 

Story3 Seismic Y 15.57 

Story2 Seismic Y 10.586 

Story1 Seismic Y 5.538 

Story Load Case/Combo Direction Maximum 

Story10 Seismic X 72.843 

Story9 Seismic X 70.104 

Story8 Seismic X 65.558 

Story7 Seismic X 59.446 

Story6 Seismic X 52.117 

Story5 Seismic X 43.89 

Story4 Seismic X 35.045 

Story3 Seismic X 25.819 

Story2 Seismic X 16.436 

Story1 Seismic X 7.287 
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Fig. 4.1 Displacement X and Y Direction of the 

structure in zone 5 
 

Story Drift 
 

Table 4.3 

Story Drift In X Direction for G+10 Story 

 

 

 

TABLE 4.4 

    STORY DRIFT IN Y DIRECTION FOR 10 FLOORS 
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           Fig. 4.2 Comparison Of Drifts X And Y In Zone 5 

Base Reactions 
Table 4.5 

Base Reactions of Zone 5 

 

   Zone 4 results  
   Maximum Displacement 
 

TABLE 4.6 

 DISPLACEMENT IN X DIRECTION FOR (G+10) STORY 

 

Story Load Case/Combo Direction Max Drift 
Story10 Seismic X 2.74 

Story9 Seismic X 4.546 
Story8 Seismic X 6.111 

Story7 Seismic X 7.329 
Story6 Seismic X 8.227 

Story5 Seismic X 8.845 
Story4 Seismic X 9.227 
Story3 Seismic X 9.383 
Story2 Seismic X 9.149 

Story1 Seismic X 7.287 

Story Load Case/Combo Direction Max Drift 
Story10 Seismic Y 1.359 
Story9 Seismic Y 2.394 
Story8 Seismic Y 3.232 
Story7 Seismic Y 3.874 
Story6 Seismic Y 4.345 
Story5 Seismic Y 4.671 
Story4 Seismic Y 4.875 
Story3 Seismic Y 4.984 
Story2 Seismic Y 5.047 
Story1 Seismic Y 5.538 

zLoad 
Case Fx kN 

 Fy 
kN Fz kN Mx kN m  My kN m 

 Mz kN 
m 

Dead 0.0 0.0 24937.8 249378.1 
-

311722.6 0.0 

Live 0.0 0.0 7500.0 75000.0 -93750.0 0.0 

FLOOR 
FINISH 0.0 0.0 5000.0 50000.0 -62500.0 0.0 

EQ-X -1183.1 0.0 0.0 0.0 -29999.2 11831.3 

EQ-Y 0.0 
-

301.4 0.0 7642.3 0.0 -3767.5 

RS-X 
Max 946.8 644.4 0.0 12962.2 19047.8 9599.9 

RS-Y 
Max 354.1 241.0 0.0 4848.1 7124.2 3590.5 

Story 
Load 

Case/Combo Direction Maximum 

Story10 Seismic X 48.562 

Story9 Seismic X 46.736 

Story8 Seismic X 43.705 

Story7 Seismic X 39.631 

Story6 Seismic X 34.745 

Story5 Seismic X 29.26 

Story4 Seismic X 23.364 

Story3 Seismic X 17.213 

Story2 Seismic X 10.957 

Story1 Seismic X 4.858 
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TABLE 4.7 

DISPLACEMENT IN  Y DIRECTION FOR (G+10) STORY 
 

Story Load Case/Combo Direction Maximum 

Story10 Seismic Y 26.879 

Story9 Seismic Y 25.973 

Story8 Seismic Y 24.378 

Story7 Seismic Y 22.223 

Story6 Seismic Y 19.641 

Story5 Seismic Y 16.744 

Story4 Seismic Y 13.63 

Story3 Seismic Y 10.38 

Story2 Seismic Y 7.057 

Story1 Seismic Y 3.692 
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Fig. 4.2 Displacement X and Y Direction of the 
structure in zone 4 

 

Table  4.8 

Story Drift In X  Direction For 10 Floors 

Table 4.9 

Story Drift In Y  Direction For 10 Floors 
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FIG. 4.3 COMPARISON OF DRIFTS X AND Y IN ZONE 4 

Base Reactions 
Table 4.10 

Base Reactions of Zone 4 

Story 
Load 

Case/Combo 
Direction 

Max 
Drift 

Story10 Seismic X 1.827 
Story9 Seismic X 3.031 
Story8 Seismic X 4.074 
Story7 Seismic X 4.886 
Story6 Seismic X 5.484 
Story5 Seismic X 5.897 
Story4 Seismic X 6.151 
Story3 Seismic X 6.255 
Story2 Seismic X 6.099 
Story1 Seismic X 4.858 

STORY 
LOAD 

CASE/COMBO DIRECTION 
MAX 

DRIFT 

Story10 Seismic Y 0.906 

Story9 Seismic Y 1.596 

Story8 Seismic Y 2.154 

Story7 Seismic Y 2.583 

Story6 Seismic Y 2.897 

Story5 Seismic Y 3.114 

Story4 Seismic Y 3.25 

Story3 Seismic Y 3.323 

Story2 Seismic Y 3.365 

Story1 Seismic Y 3.692 

Load 
Case Fx kN  Fy kN Fz kN 

Mx kN 
m 

 My kN 
m 

 Mz kN 
m 

Dead 0 0 24938 249378 -311723 0 

Live 0 0 7500 75000 -93750 0 

FLOOR 
FINISH 0 0 5000 50000 -62500 0 

EQ-X -788.8 0 0 0 -19999.5 7887.5 

EQ-Y 0 -201 0 5094.87 0 -2511.7 

RS-X 
Max 631.22 429.6 0 8641.48 12698.51 6399.9 

RS-Y 
Max 236.09 160.7 0 3232.05 4749.442 2393.7 
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Zone 3 results  
Maximum Displacement 

TABLE 4.11 

DISPLACEMENT IN X DIRECTION FOR (G+10) STORY 

 

TABLE 4.12 

DISPLACEMENT IN Y DIRECTION FOR (G+10) STORY 
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Fig. 4.5 Displacement X and Y Direction of the 

structure in zone 3 
 

Story Drift 
 

Table 4.13 

Story Drift In X Direction for G+10 Story 

Story 
Load 

Case/Combo Direction Max Drift 

Story10 Seismic X 1.218 

Story9 Seismic X 2.02 

Story8 Seismic X 2.716 

Story7 Seismic X 3.257 

Story6 Seismic X 3.656 

Story5 Seismic X 3.931 

Story4 Seismic X 4.101 

Story3 Seismic X 4.17 

Story2 Seismic X 4.066 

Story1 Seismic X 3.239 
 

Table 4.14 

Story Drift In Y Direction for G+10 Story 

Story 
Load 

Case/Combo Direction 
MAX 

DRIFT 

Story10 Seismic Y 0.604 

Story9 Seismic Y 1.064 

Story8 Seismic Y 1.436 

Story7 Seismic Y 1.722 

Story6 Seismic Y 1.931 

Story5 Seismic Y 2.076 

Story4 Seismic Y 2.167 

Story3 Seismic Y 2.215 

Story2 Seismic Y 2.243 

Story1 Seismic Y 2.461 
 
 
 

0

1

2

3

4

5

Story10 Story8 Story6 Story4 Story2

DRIFT'S  X&Y

X-DIRECTION

Y-DIRECTION

  

FIG. 4.6 COMPARISON OF DRIFTS X AND Y IN ZONE 3 

Story 
Load 

Case/Combo Direction Maximum 

Story10 Seismic X 32.375 

Story9 Seismic X 31.157 

Story8 Seismic X 29.137 

Story7 Seismic X 26.421 

Story6 Seismic X 23.163 

Story5 Seismic X 19.507 

Story4 Seismic X 15.576 

Story3 Seismic X 11.475 

Story2 Seismic X 7.305 

Story1 Seismic X 3.239 

Story 
Load 

Case/Combo 
Direction Maximum 

Story10 Seismic Y 17.92 

Story9 Seismic Y 17.316 

Story8 Seismic Y 16.252 

Story7 Seismic Y 14.815 

Story6 Seismic Y 13.094 

Story5 Seismic Y 11.162 

Story4 Seismic Y 9.087 

Story3 Seismic Y 6.92 

Story2 Seismic Y 4.705 

Story1 Seismic Y 2.461 
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Base Reactions 
Table 4.15 

   Base Reactions of Zone 3 

 
 

5. CONCLUSIONS 
 

  A high-rise building of (G+10) floors subjected 

to seismic, wind and live loads were analyzed 

using ETABS 2017 software.  

 The behavior of high-rise building is clearly 

shown using graphs and lateral displacement 

 It is found that the lateral displacements or 

drifts are more in zone 5 when compared to 

the zones 4&3.  

 It is also found that from the base reactions of 

structure obtained in zone 5, the story shear is 

higher in zone 5 than in zone 3. 

 All members were designed using ETABS. 

 The members which aren't appropriate will be 

obtained and suitable sections are 

recommended by the software.  

 Better accuracy of the analysis can be obtained 

by using ETABS  software 

6.1   SCOPE FOR FUTURE STUDY 

1. To analyze the building as per code IS 1893-

2016 part I criteria for earthquake resistant 

structure 

2. Reanalyze the frame structure with different 

seismic zone. 

3. Building with different lateral stiffness systems 

4. The study may further be carried out by 

providing openings in slabs. 

5. Development of a city 

6. get economical and efficient lateral stiffness 

system 

7. To deal with energy and environmental 

challenges. 
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Load 
Case 

Fx 
kN 

 Fy 
kN Fz kN 

Mx kN 
m 

 My kN 
m 

 Mz kN 
m 

Dead 0 0 24937 249378 
-
311723 0 

Live 0 0 7500 75000 -93750 0 

FLOOR 
FINISH 0 0 5000 50000 -62500 0     

EQ-X 
-
525.8 0 0 0 -13333 5258.3 

EQ-Y 0 
-
133.9 0 3396.5 0 

-
1674.4 

RS-X 
Max 420.8 286.4 0 5760.9 8465.6 4266.6 

RS-Y 
Max 157.3 107.1 0 2154.6 3166.2 1595.7 


