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ABSTRACT: Structural designing requires structural analysis and earthquake or seismic analysis of any structure prior 
to construction. Earthquake or seismic analysis is the calculation of the response of a structure subjected to earthquake 
excitation. Various seismic data are necessary to carry out the seismic analysis of the structures 
In this study, the seismic response of the structures is investigated under earthquake excitation expressed in the form of 
member forces, joint displacement, support reaction and story drift. The response is investigated for g+10 building 
structures by using STAAD PRO designing software. We observed the response reduction of cases ordinary moment 
resisting frame. In this case we have taken earthquake zone 2, response factor 3 for ordinary moment resisting frame 
and importance factor 1. 
 
KEYWORDS: seismic analysis, earthquake excitation, ordinary moment resisting frame, member forces, joint 
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I. INTRODUCTION 
 
When an earthquake struck any residential area, Hundreds of people get killed and many get injured when an 
earthquake struck any residential area. Tremors can be felt from at hundreds of kilometers from the epicenter of the 
earthquake. An earthquake is a phenomena in which Earth’s surface shakes due to the release of seismic energy from 
large blocks of the crust along a fault. Faults are cracks in the crust. 
The point under the earth crust on the fault surface where the processes of earthquakes begins, it is the source of 
earthquake and it is termed as the focus. Focus is the center from where Seismic waves radiates outward.  
 
Earthquake Epicenters 
The point which is directly above the focus on earth surface is called the epicenter. If we join all the earthquake 
epicenter on map it shows a well-defined regions of the Earth which is long and narrow and sometimes referred to as 
earthquake belts.  
 
Tectonic plates  
Movement of tectonic plates is one of the major reasons of earthquakes. The lithosphere, is divided into many tectonic 
plates which are moving slowly with respect to each other. There are 7-8 major plates and many minor plates. 
Movement of plates vary between 0 to 100mm per year, these plates float on the underlying hot and viscous mantle. 
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Measuring the Size of an Earthquake Seismographs 
Seismograph is the instrument which records vibrations of seismic waves generated by earthquakes that travel through 
the Earth. Seismographs record a zig-zag trace that shows the varying amplitude of ground oscillations beneath the 
instrument. Some of high sensitive seismographs can detect strong earthquakes from sources anywhere in the world by 
magnifying the ground motions at a great extent. The time, locations, and magnitude of an earthquake can be known 
from the seismograph stations. 
 
The Richter scale 
Charles F. Richter developed the Richter magnitude scale in 1935 in California. The magnitude of an earthquake is 
determined by analyzing the waves recorded by seismographs.  On the Richter scale, the magnitude of earthquake is 
expressed as whole numbers in decimal fractions. Because of the logarithmic basis of the scale, each increase in 
magnitude represents a tenfold increase in measured amplitude. Earlier, the Richter scale could be applied only to those 
records which are from instruments manufactured by same company. Now, instruments are carefully calibrated with 
respect to each other. Thus, Richter scale can be applied to record of any calibrated seismograph. 
 
Impact of Earthquake 
Earthquake has a huge impact on our day-to-day life. The following things are affected due to earthquake: 

 Life and Society 
 Property (Structures and their content) 
 Civic Amenities (schools, hospitals) 
 Lifeline Amenities (roads, bridges, power) 
 Heritage 
 Economy and development 

...virtually almost everything. 
 

II. MATERIALS AND METHOD 
 
 In order to study the effect of earthquake on a g+10 building a computer aided designing software namely staad pro 
v8i has been used. This software is very fast as compared to manual designing.  
  
Input data: The staad pro provides an input file which is a text file and it consists all the commands executed in a 
sequence. This text file consist instructions for analysis and design. 
 
Modeling of structure: The structure is modeled by giving coordinates, by providing building height, floor height, 
material constants, supports etc. 
 
Materials:  Materials selection was done by the software itself. 

Supports: All the supports provided in the structure are fixed. 
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Loads 
Load Cases: Load cases are generated by software and are accordance with Indian standards. 
 

Seismic load: These loads are applied in X-direction and in Z-direction in staad pro. These loads will simulate the 
building as in actual condition during earthquake. All the loading is done with the accordance with IS – 1893. 
Dead load: These loads are non-movable loads and are fixed like weight of beams and columns, floor weight, slab 
weight etc. 
Live load: These loads are movable load like human being in building. 
Design parameter: The designing is performed as per IS: 456 for concrete design, IS: 13920 for ductile detailing of 
reinforced concrete design and IS: 1893 for seismic parameter. 
Analysis of structure: The whole structure was analyzed by the staad pro software under consideration of IS: 1893 for 
seismic parameter. 
 

IV. RESULT AND DISCUSSION 

 
 
Concrete design 
Beam design: In this section beam design is discussed. In the process of building designing three types of beams are 
being used which have same cross section of 0.60mX0.30m and have three different spans which are 3m, 5m and 6.5m. 
The design output of staad pro is shown below for each type of beams.  

LC TYPE NAME 
1 PRIMARY SEISMIC X+ 
2 PRIMARY SEISMIC Z+ 
3 PRIMARY DEAD LOAD 
4 PRIMARY LIVE LOAD 
5 COMBINATION 1.5(DL+LL) 
6 COMBINATION 1.2(DL+LL) 
7 COMBINATION 1.2(DL+LL+SX+) 
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(i) 3m span  

(ii) 5m span 
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(iii) 6.5m span 

 
Column design: In this section column design is discussed. In the process of building designing three types of columns 
are being used which have same height of 3m each and have three different cross section which are (0.92mX0.92m), 
(0.81mX0.81m) and (0.68mX0.68m). The design output of staad pro is shown below for each type of columns. 
 

i. Cross section (0.92mX0.92m)  
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ii. Cross section (0.81mX0.81m) 

 
iii. Cross section (0.68mX0.68m) 
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Nodal Displacement Summary 
In the above table maximum and minimum node displacements are given with their respective load cases. 

 
Beam Displacement Detail Summary 
Maximum and minimum displacements of beam members are discussed in the above table with accordance to load 
cases. The maximum resultant displacement is 30.292 mm. 

 
Maximum and minimum Beam End Displacement  
The result shown here in the table shows us the Maximum and minimum Beam end displacement coming under 
different load cases applied in this study. The maximum beam end displacement in the building is 28.097. 
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Maximum and minimum Beam End Force  
The above table gives us the maximum and minimum Beam end forces coming in different beams at different nodes 
under different load cases. 

 
Maximum beam displacement 
The maximum beam displacement coming for span 3m, 5m and 6.5m are 0.0044mm, 1.023mm and 3.048mm 
respectively. The allowable limits as per IS: 456 are 12mm,20mm and 26mm respectively for 3m, 5m and 6.5m.  

 
 
Storey drift 
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After the analysis we get the maximum drift in the building is 2.077 cm under different combinations of load which is 
safe as per IS 1893-2002.  
 

V. CONCLUSIONS 
 
The main conclusion of the study is as follows 

 The fundamental natural period calculated by staad pro matches with that calculated by IS 1893:2002. 
 The displacement of beam coming in the building is within the limits of Indian standards. 
 This building is safe for area coming under earthquake zone II. 
  The maximum drift in the building is 2.077 cm which is safe as per IS 1893-2002. 
 The maximum beam displacement of 3m span beam is 0.044mm and allowable displacement is 12mm. 
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