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Abstract— This scenario represent the construction analysis 

of G+10 RC framed building in a pollution less areas and also 

for eco-friendly environment with the consideration of 

seismic forces along with different load combinations as well, 

people also focusing on the rural areas to be developed in 

several regions around the country in this era, as up to this the 

developing rural regions also fall under different seismic 

zones in India. So, the importance of analysis of a structural 

behaviour of different elements in this type of structure is 

utmost essential, so as to eradicate the failures. This could be 

achieved here by using recent Structural design software 

package of ETABS under the conditions on wind and 

earthquake parameters. The title as” Seismic analysis and 

design of Rc framed (G+10) building using ETABS Software 

package. 
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I. INTRODUCTION 

A. General: 

Earthquake, trembling or shaking movement of the earth's 

surface. Most earthquakes are minor tremors. Larger 

earthquakes usually begin with slight tremors but rapidly take 

the form of one or more violent shocks, and end in vibrations 

of gradually diminishing force called aftershocks. The 

subterranean point of origin of an earthquake is called its 

focus; the point on the surface directly above the focus is the 

epicenter.  

Each earthquake generates four different types of 

waves namely P-waves, S-waves, L- waves, R- waves. 

Among the following the large intensity of earthquake load is 

carried by the P-waves which have high velocity compared to 

the other waves. 

On average about 1,000 earthquakes with intensities 

of 5.0 or greater are recorded each year. Great earthquakes 

(magnitude 8.0 or higher) occur once a year, major 

earthquakes (magnitude 7.0–7.9) occur 18 times a year, 

strong earthquakes (magnitude 6.0–6.9) 10 times a month, 

and moderate earthquakes (magnitude 5.0–5.9) more than 

twice a day. Because most of these occur under the ocean or 

in under populated areas, they pass unnoticed by all but 

seismologists. Moderate to strong earthquakes can cause 

more significant destruction if they occur closer to the earth's 

surface. 

 

 
Fig. 1: Location of the Site. 

B. Scope of Present Investigation: 

The main reasons for construction related accidents are 

carelessness, technical faults, inappropriate use of tools, 

wrong reaction of workers, abuse of alcohol, and most 

important no proper awareness about potential sources of 

accidents. A construction site is the place where people come 

together for mainly money to support their families. A place 

where people come together for doing a living must be safe; 

no economical consideration justifies an accident. What a 

great tragedy for a family, if for the reason of a preventable 

working accident, no more income is available. Knowing the 

sources of potential and predictable accidents means that we 
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can prevent them. It is duly of a construction supervisor to 

know the potential sources of accidents and to prevent them 

as far as possible.  

II. METHODOLOGY 

The main reasons for construction related accidents are 

carelessness, technical faults, inappropriate use of tools, 

wrong reaction of workers, abuse of alcohol, and most 

important no proper awareness about potential sources of 

accidents. A construction site is the place where people come 

together for mainly money to support their families. A place 

where people come together for doing a living must be safe; 

no economical consideration justifies an accident. What a 

great tragedy for a family, if for the reason of a preventable 

working accident, no more income is available. Knowing the 

sources of potential and predictable accidents means that we 

can prevent them. It is duly of a construction supervisor to 

know the potential sources of accidents and to prevent them 

as far as possible. 

A. Introduction to Etabs: 

ETABS is a sophisticated, yet easy to use, special purpose 

analysis and design program developed specifically for 

building systems. ETABS2013 features an intuitive and 

powerful graphical interface coupled with unmatched 

modeling, analytical, design, and detailing procedures, all 

integrated using a common database. Although quick and 

easy for simple structures, ETABS can also handle the largest 

and most complex building models, including a wide range 

of nonlinear behaviors, making it the tool of choice for 

structural engineers in the building industry. 

B. Modeling Features: 

The ETABS building is idealized as an assemblage of shell, 

frame, link and joint objects. Those objects are used to 

represent wall, floor, column, beam, brace and link/spring 

physical members. The basic frame geometry is defined with 

reference to a simple three-dimensional grid system. With 

relatively simple modeling techniques, very complex framing 

situations may be considered. The buildings may be 

unsymmetrical and non-rectangular in plan.  

Tensional behavior of the floors and inter story 

compatibility of the floors are accurately reflected in the 

results. The solution enforces complete three dimensional 

displacement compatibility, making it possible to capture 

tubular effects associated with the behavior of tall structures 

having relatively closely spaced columns. Semi-rigid floor 

diaphragms may be modeled to capture the effects of in plane 

floor deformations. Floor objects may span between adjacent 

levels to create sloped floors (ramps), which can be useful for 

modeling parking garage structures. 

Modeling of partial diaphragms, such as in 

mezzanines, setbacks, atriums and floor openings, is possible 

without the use of artificial (“dummy”) floors and column 

lines. It is also possible to model situations with multiple 

independent diaphragms at each level, allowing the modeling 

of buildings consisting of several towers rising from a 

common base. 

The column, beam and brace elements may be non-

prismatic, and they may have partial fixity at their end 

connections. They also may have uniform, partial uniform 

and trapezoidal load patterns, and they may have temperature 

loads. The effects of the finite dimensions of the beams and 

columns on the stiffness of a frame system are included using 

end offsets that can be automatically calculated. The floors 

and walls can be modeled as membrane elements within plane 

stiffness only, plate bending elements with out-of-plane 

stiffness only or full shell-type elements, which combine both 

in-plane and out-of plane stiffness. Floor and wall members 

may have uniform load patterns in-plane or out-of-plane, and 

they may have temperature loads. The column, beam, brace, 

floor and wall members are all compatible with one another. 

C. Analysis Features: 

Static analyses for user specified vertical and lateral floor or 

story loads are possible. If floors with plate bending 

capability are modeled, vertical uniform loads on the floor are 

transferred to the beams and columns through bending of the 

floor elements. Otherwise, vertical uniform loads on the floor 

are automatically converted to span loads on adjoining 

beams, or point loads on adjacent columns, thereby 

automating the tedious task of transferring floor tributary 

loads to the floor beams without explicit modeling of the 

secondary framing. The program can automatically generate 

lateral wind and seismic load patterns to meet the 

requirements of various building codes. Three dimensional 

mode shapes and frequencies, modal participation factors, 

direction factors and participating mass percentages are 

evaluated using Eigen vector or ritz-vector analysis. P-Delta 

effects may be included with static or dynamic analysis. 

Response spectrum analysis, linear time history analysis, 

nonlinear time history analysis, and static nonlinear 

(pushover) analysis are all possible. The static nonlinear 

capabilities also allow you to perform incremental 

construction analysis so that forces that arise as a result of the 

construction sequence are included. 

III. DETAILS OF BUILDING 

The example project is a Commercial building rectangular in 

plan. There are 19.0m in the X direction and 12.50m in the Y 

direction. Each story is 3.0m high. The lateral force resisting 

system consists of perimeter concrete moment frames with 

interior shear walls. The beams are 0.3m wide by 0.45m deep, 

and the columns are Rectangular. The walls are 0.23m thick. 

The floors consist of 0.13m concrete slabs. In addition to the 

self-weight of the structure, the building will also be loaded 

with an additional dead load of 4 KN/m for partitions and 

equipment, along with a live load of 4 KN/m for both the 

floors and roof. Lateral loading will be wind loads based on 

the IS code. 

IV. PROPERTIES 

This chapter provides property information for materials, 

frame sections, shell sections, and links. 

A. Materials 

Name Type 
E 

MPa 
ν 

Unit 

Weight 

kN/m³ 

Design 

Strengths 

Fe-

415 
Rebar 199947.98 0.3 76.9729 

Fy=413.69 

MPa, 
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Fu=620.53 

MPa 

M30 Concrete 27386.13 0.2 24.9926 Fc=30 MPa 

Table 1: Material Properties – Summary 

B. Frame Sections 

Name Material Shape 

B300 X 300 M30 
Concrete 

Rectangular 

B300 X 450 M30 
Concrete 

Rectangular 

B300 X 600 M30 
Concrete 

Rectangular 

C300 X 450 M30 
Concrete 

Rectangular 

C375 X 450 M30 
Concrete 

Rectangular 

C450 X 600 M30 
Concrete 

Rectangular 

PEDESTAL525 X 

600 
M30 

Concrete 

Rectangular 

Table 2: Frame Sections – Summary 

C. Shell Sections 

Name 
Design 

Type 

Element 

Type 
Material 

Total 

Thickness 

mm 

S130 Slab Membrane M30 130 

Table 3: Shell Sections – Summary 

D. Reinforcement Sizes 

Name Diameter mm Area mm² 

#4 12.7 129 

#9 28.7 645 

Table 4: Reinforcing Bar Sizes 

V. SEISMIC LOADINGS 

This calculation presents the automatically generated lateral 

seismic loads for load pattern seismic according to IS1893 

2002, as calculated by ETABS. 

Direction and Eccentricity 

Direction = Multiple 

Eccentricity Ratio = 5% for all diaphragms 

Structural Period 

Period Calculation Method = Program Calculated 

Factors and Coefficients 

Seismic Zone Factor, Z [IS Table 2] Z = 0.36 

Response Reduction Factor, R [IS Table 7] R = 5 

Importance Factor, I [IS Table 6] I = 1 

Site Type [IS Table 1] = II 

Seismic Response 

Spectral Acceleration  

Coefficient, Sa /g [IS 6.4.5] 

Sa
g
= 1 + 15T 

Sa
g
= 1.212994 

A. Equivalent Lateral Forces 

 

Story 
Elevation 

m 
X-Dir kN Y-Dir kN 

Story10 30 304.9169 0 

Story9 27 364.2242 0 

Story8 24 287.7821 0 

Story7 21 220.3332 0 

Story6 18 161.8774 0 

Story5 15 112.4149 0 

Story4 12 71.9455 0 

Story3 9 40.4694 0 

Story2 6 17.9864 0 

Story1 3 4.4966 0 

Base 0 0 0 

B. Calculated Base Shear 
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Story Elevation m X-Dir kN Y-Dir kN 

Story10 30 0 304.9169 

Story9 27 0 364.2242 

Story8 24 0 287.7821 

Story7 21 0 220.3332 

Story6 18 0 161.8774 

Story5 15 0 112.4149 

Story4 12 0 71.9455 

Story3 9 0 40.4694 

Story2 6 0 17.9864 

Story1 3 0 4.4966 

Base 0 0 0 

Seismic Coefficient, Ah [IS 6.4.2] Ah =
ZI

Sa

g

2R
 

Direction 
Period 

Used (sec) 
W (kN) Vb (kN) 

X 1 32402.9104 1586.4465 

Y 1 32402.9104 1586.4465 

X + Ecc. Y 1 32402.9104 1586.4465 

Y + Ecc. X 1 32402.9104 1586.4465 

X - Ecc. Y 1 32402.9104 1586.4465 

Y - Ecc. X 1 32402.9104 1586.4465 

Applied Story Forces 

VI. CONCLUSIONS 

1) From the results in the previous chapter it can be 

conclude that the vertical load in the building is high 

compared to conventional building. So the members are 

reinforced to resist the vertical loads. 

2) Using Etabs software greatly reduces the burden of 

complex analysis and the report is accurate for any 

model. It can also save time and help in maintaining good 

records of the designs. 

3) As seismic load is unpredictable, a no. of load 

combinations are used for analysis of the structure. 

4) Compared to the residential building commercial 

building should be design more carefully due to heavy 

loads, for optimal design 

5) Etabs proved to be the best software for analyzing the 

seismic behavior of the building and forming a 

earthquake resistant design for the building. 
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