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Abstract—

The main objective of this project is to gain knowledge on different phases in
the construction of buildings such as planning of projects, analysis, and
design of various structural members, drawings, etc., A Commercial building
of G + 1 has been selected for this project and the complete planning, analysis
and design works have been done. And also provides a pleasant ambiance&
environment to the people. The proposed commercial building is a framed
structure. The load calculations have been done as per IS 875-1987(PART 1 2
& 3) and the analysis of the frame has been done using the STAAD pro
software package. The limit state method of design and analysis has been
followed for the components of the building. Detailed drawings showing the
reinforcement details for different members are presented using the Auto
CAD software. Main road, College, hospital, and departmental store will be
at an affordable distance. This building will be easily accessible and noticed
by people. The analysis and design of the entire structure have been
completely adapted by the limit state method. The results include the various
forces acting on various members as well as various schedules for various
members. Also, we got the concrete take-off as well as the weight of the
various reinforcement bars. For designing the framed structure, we followed
the limit state method of design and referred to IS 456-2000 and IS 875 (parts
I, IT & III). Size of the layout: 8000 Sq.ft. Building area:4800 Sq.ft.
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L. INTRODUCTION

Engineering is the professional art of applying science
to the efficient conversion of natural resources for the
benefit of man. Engineering therefore requires above
all creative imagination for innovative useful
applications for natural phenomenon.

Building construction is the process of adding structure
to real property or construction of buildings the vast
majority of building construction jobs are small
renovations such as the addition of a room or
renovation of a bathroom Often, the owner of the
property acts as a laborer, paymaster, and design team
for the entire project. However, all building
construction projects include some elements in common
design, financial, estimating, and legal considerations.
Many projects of varying sizes reach undesirable
results, such as structural collapse, cost

overruns, and litigation. For this reason, those with
experience in the field make detailed plans and
maintain careful oversight during the project to ensure a
positive outcome. Commercial building construction is
procured privately or publicly utilizing various delivery
methodologies, including cost estimating, hard bid,
negotiated price, traditional, management contracting,
construction management-at-risk, design & build, and
design-build bridging.

I1. DESIGN OF STRUCTURE

The structure should satisfy the criteria of ultimate load,
flexure, shear, compression, tension, and torsion
developed under a system of loads and their
combinations. The structure should satisfy the criteria
of serviceability. The structure should have adequate
stability against overturning, sliding, buckling, and
vibrations under the action of loads. A satisfactory
structural design should satisfy strength, serviceability,
and stability.. The most common type of structural
element used to cover floors and roofs of buildings is
reinforced concrete slabs of different types. Usually,
there are two types of slabs.

They are

1. One-way slabs

2. Two-way slabs

One-way slabs are supported on all four sides with

such dimensions that the load is carried to support
along both directions. Two-way slabs are common othe
floor of multistoried buildings. Reinforced concrete
slabs supported on two opposite sides with their longer
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dimension exceeding two times the shorter dimension
are referred to as ONE. WAY SLABS.

Reinforced concrete slabs supported on all four sides
with an effective span in the longer direction not
exceeding two times the effective span in the shorter
direction is defined as TWO-WAY SLABS.

The bending moment in the slabs depends upon the
following parameters:

1. The short and the long spans.
2. Edge conditions at the support.

3. Magnitude and type of load on the slab.

The design of reinforced concrete is to resist a given
system of external load involves the material properties
and the skeletal demands such as width and depth are
assumed based on specific guidelines. The cross-
sectional dimension is generally assumed to satisfy the
serviceability criteria and the housing of reinforced
cements with suitable spacing and cover is required to
estimate the dead loads and moments.

A comprehensive design of a beam requires the
considerations of safety under the ultimate limit state of
flexure, shear, tension, and bond together with the limit
state of serviceability criteria by an empirical method.

SCOPE

| Design a restaurant building which utilizes several
different fields to create a sustainability and a healthy
environment.

| The power needs achieved through renewable energy
sources and decrease the impact on the environment

| Safety formall tural resource sand climate conditions

| Enhance adaptability and future flexibility and ensure
safety and security to consumers.

III. METHODOLOGY
LOAD CALCULATION

Loading on the building is in many ways such as large
accumulation of gravity loads on the floors from top to
bottom, increased significance of loading, and
greater importance of dynamic effects. Thus, structures
need correct assessment of loads for safe and
economical design. Expecting dead loads, the
assessment of loads cannot be done accurately. Live

loads can be anticipated approximately from a
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combination of experience and previous field
observations.

DEAD LOAD AND LIVE LOAD

Dead loads due to the weight of every element within
the structure and live loads that are acting on the
structure when in service constitute gravity loads. The
dead loads are calculated from the member sizes and
estimated material densities.

Live loads, sometimes referred to a probabilistic loads
include all the forces that are variable within the
object’s normal operating cycle not including
construction or Environmental loads.

Live loads (roof) produced during maintenance by
workers, equipment and materials; and during the life of
the structure by movable objects such as planters and by
people.

Imposed loads — The imposed loads to be assumed in
the design of buildings shall be the greatest loads that
probably will be produced by the intended use or
occupancy, but shall not be less than the equivalent
minimum loads.

ANALYSIS OF STRUCTURE BY STAAD-PRO

") Imported the AUTO CAD drawing file into STAAD
Pro to create a model.
"1 The model has been created using the add beam
method.
1 The fixed support has been assigned to support.
1 The material has given concrete.
] The properties for the various members were given.

The following loads were considered for analyzing
the structure,
" Dead load

Live load

] Finally, the structure has been analyzed.
7] The analyzed result has been taken to design the
structural members
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IV RESULTS AND DISCUSSION

Modern reinforced structures are mostly complex and
they are assembled as structure comprising of structural
elements namely beams, columns, slabs, walls, and pile
foundation. These elements are subjected structural
loads of various combinations and for these structures
have to be analysed and designed after.

ANALYSIS OF A STRUCTURE

The prime motive of analysis of a structure is to find
out, what magnitude of force acts on the structure, what
sort of forces will tend to act on the structure, how will
the structure react when the load begins to act, will the
structure safely withstand the load etc., the solution for
all these can be obtained from of load analysis and
frame analysis.

FRAME ANALYSIS

A building frame contains a number of continuous
beams and columns. For design purposes bending
moments, shear forces and direct thrust in beams and
columns at critical sections are required to be obtained.
The structure being highly inderminate, an exact
analysis becomes tedious. In fact the assumptions
involved even in exact analysis lead to considerable
error and thus approximate method of analysis can be
considered as reasonably accurate for practical
purposes. Such approximate methods of analysis are
preferred because of simplicity.



https://ijcope.org/

International Journal of Creative and Open Research in Engineering and Management

[

&} Mr.Dhurai.M.E.,.std FIN

[ —
o

Geometry Propety Loading Shear Bending Deflection Concrete Design

Beam no. = 269 Design code : 15-456

5410 @ 570.00 0.00 To 3046.67

5#10 @ 570.00 30468.67 To 4570.00

12#8 cic 190.00

12#8 c/c 190.00

I

8t 0.000

5£10 @ 20.00 0.00 To 4570.00

st 2285.001

Design Load
Mz Dist
Kn Met | Met | Loed |
2376 23 4
45.44 0 6
47.09 46 4

I Mr.Dhurai.M.E,std FINALstd - Bear

st 4570.003

Design Parameter
Fy(Mpa) | 415
Fc(Mpa) |25

Depth(m) | 0.600000023
Width(m) | 0.300000011
Length(m) | 4.569992065

Geometry Propety Loading ShearBending Deflection Concrete Design

Beam No = 268

38.58

(27 ‘0"77.‘”»__»

Section Forces

[C) Approximate 2nd order Effect

Dist.
m

Fy
kN

Mz
kNm

Dist.
I m

0.000

3.046666463
3.427499771
3.808332079
4.189166386
4.569999694

© 2026 The

-20.929
-31.063
-41.198
-51.332
-61.467

-21.160
-11.260
2489
20.118
41.598

Fy
kN

Mz
kNm

60.148 38.584

Selection Type
Load Case : [4GENERATED |

‘ © Bending - Z

(O Bending - Y
(O Shear-Y ) Shear-Z
Print Close

Published by

Website: https://ijcope.org/

ISSN: 3108-1754 (Online)
Volume 02 Issue 03 March-2026 | Impact Factor: 3.5

V. CONCLUSION

The purpose of this project is to have a better
understanding of the structural analysis and design.
Proper approval is one of the essential criteria to avoid
unnecessary actions from DTCP such as building
demolition orders and similar penal actions. In taking
this project we learned various basic requirements of
buildings,and design procedures and gained practical
knowledge in DTCP rules and regulations and
reinforcement detail. The factor of safety of the
building is considered and designed according to the
local provisions. The calculations have been done for
loads on beams and columns and thus designed the
frame. We have also learned to use software such as
STAAD Pro and AUTO CAD for the required purpose.
It is an important learning requirement since this
software is mandatory in the engineering field of study.
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