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Abstract: The Project title “Effect of Lintel Beam on Multi
Storey Building-Analysis and design using E Tabs software”
mainly emphasizes on importance of the Lintel beam on Load
Distribution in framed structure and also to analyze and design
using E tabs software. For the case study, 3196 Sqft Built up
Multistorey Residential Building G+8 is taken for analysis and
design. Generally a Lintel beam is provided over the Door or
window openings but in my study the Lintel Beam is provided
through the building at Door or window level to study the load
distribution to columns. Firstly a square room and rectangle room
is modeled in E tabs with Lintel and without lintel for comparing
the results of analysis under different loading conditions. The
reason for taking a square and rectangle room is to show the
differentiation in load distribution in One way and Two way Slab.
The case study of Multi storey G+8 Residential building is
analyzed and designed manually. Later the same is modeled in E
tabs software. The model is analyzed for the same loading
conditions and the results are compared with manual
calculations. Then the same case study is analyzed with Lintel
beam under same loading conditions. The moments and
displacements are compared in two conditions of structure with
Lintel beam and the structure without Lintel Beam. It shows that
the displacements are less with the Lintel Beam.
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1. INTRODUCTION
In essence, an RCC framed structure is a collection of
slabs, beams, columns, and foundations that are joined to
one another as a whole. In such a structure, the weight is
transferred from the slabs to the beams, from the beams to
the columns, from the lower columns to the foundation, and
finally to the soil[1]. A building with an RCC frame has a
floor area that is 10 to 12 percent larger than a building
with load-bearing walls. RCC-framed structures can be
built monolithically and are more resilient to shocks,
vibrations, and earthquakes than load-bearing walled
constructions[2].
In the past, a modest building's design would take at least
a week. But thanks to a variety of software now available
on the market, designing intricate structures may be done
more accurately and in just a week. The two most popular
design software programmes on the market right now are
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Staad Pro and Etabs. These software programmes are often
used by design firms for project design.
Because different softwares use various approaches for
analysis and design, the final findings may deviate from the
actual outcomes. Therefore, the main focus of this research
is to compare the outcomes of the analysis and design of a
multi-story RCC structure utilising the Staad Pro and Etabs
software packages separately[3].
Since good engineering design detailing is a crucial step in
the planning and engineering process and has been
implicated in some of the most catastrophic collapses in
history, detailing is just as vital as design. Each design
result's reinforcement detailing is created, and it is then
compared to the codal requirement to see if it complies.
The amount of steel is used to compare which analysis and
design approach is more practical and cost-effective..

2. LITERATURE REVIEW
To determine the impact of the lintel and lintel band on the
frame's total capacity, displacement-based pushover tests
are performed on these frames. Studies have been done on
stiffness, strength, and deformation capabilities. The infilled frame without openings was found to have more
rigidity and strength than the in-filled frame with openings.
When compared to an in-filled frame with an opening and
lintel and lintel band above the opening, the in-filled frame
with an opening and no lintel and lintel band loses more
initial stiffness and maximum strength[4]. In comparison to
in-filled frames with lintels, in-filled frames with lintel
bands above openings perform and are stronger. As a result,
lintel bands improve a building's seismic performance over
lintels. As a result, it is advised to provide lintel bands
rather than lintels in locations with higher seismic
activity[5]. Software for civil engineering applications is
used for the analysis and design of G+3 structures.
Nowadays, computerised techniques are applied for speed
and improved accuracy. One of the top programmes for
structural design is called ETABS. In order to create the
most cost-effective design, the structure is examined to
determine the shear force, bending moment, deflections,
Page 17

International Journal of Emerging Trends & Technology in Computer Science (IJETTCS)
Web Site: www.ijettcs.org Email: editor@ijettcs.org, editorijettcs@gmail.com
Volume 11, Issue 5, September –October 2022
ISSN 2278-6856
and reinforcement detailing for the building's structural
components, such as the slab, beam, and column. Due to
incorrect detailing techniques, a significant amount of
structures fail, making the reinforcing detailing crucial.
This essay aims to investigate the best strategies to adopt in
order to lessen the likelihood of an unbalanced building
collapse. This project contains efficient ways to use cuttingedge tools like E-TABS to examine and simulate the
unusual forms of structures. In this dissertation, a G+ 10
story reinforced concrete building was studied and
developed with a safety factor for dead load, live load,
wind load, and seismic load. For the comparative analysis,
the elements' required bending moment and steel area are
noted. A few important factors that could cause the
progressive collapse are being researched. The crucial
element is fictitiously removed, and the structure is just
examined for gravity loads. The performance of the
structure varies as a result of the removal of crucial
components. To avoid a disproportionate collapse, these
changes are noted, and the required revisions are made in
the sections.

3. EFFECT OF LINTEL
Door and window openings must be a part of RC masonry
in-filled frames due to ventilation and functional needs. A
wall's lateral stiffness and strength are reduced by openings
in in-filled RC masonry frames, which changes the
structure's actual behaviour. The wall must be strengthened
by adding the necessary structural elements, such as lintels
or lintel bands (i.e., horizontal/vertical bands), around the
openings if the restricted zones, such as the middle two
thirds of a wall panel, contain these openings. If these
strengthening techniques are not applied during earthquake
activity, the structure could experience significant
damage[7].
Numerous studies have focused on the behaviour of infilled
frames, but less research has been done on the effects of
openings (like doors and windows) and the presence of
lintels or lintel bands above the openings, which is often
ignored in analysis and design procedures. [8] Lintels are
horizontal beams made of stone, wood, steel, reinforced
concrete, or pre-tensioned concrete that support the
masonry material above the entrance. These are in charge
of distributing the weight vertically to the supporting walls.
The sill and lintel of the masonry structure have horizontal
bands to hold the walls in place during seismic
disturbances[9].

earthquakes, and shocks than load-bearing walled
structures.
In the past, a modest building's design would take at least a
week. But thanks to a variety of software now available on
the market, designing intricate structures may be done more
accurately and in just a week. The two most popular design
software programmes on the market right now are Staad
Pro and Etabs. These software programmes are often used
by design firms for project design. Because different
softwares use various approaches for analysis and design,
final findings may differ from real outcomes[6].
In this project single bay single storied building are
considered to find the major difference between the with
lintel and without lintel effect. It consist of below 6 cases to
obtain the various results.
1) Single bay single storied Square building without
Lintel
2) Single bay single storied Square building with
Lintel
3) Single bay single storied Rectangular building
without Lintel
4) Single bay single storied Rectangular building
with Lintel
5) Multi bay multi storied building without lintel
6) Multi bay multi storied building with lintel
In all six cases, The height of the storey was considered
as 3m. The multi bay multi storied structure beam column
details are shown in fig 4.1

Fig 4.1 Beam and Column Details

4. METHODOLOGY

5. SOFTWARE ANALYSIS

In essence, an RCC framed structure is a collection of
slabs, beams, columns, and foundations that are joined to
one another as a whole. In such a construction, the weight
is transferred from the slabs to the beams, from the beams
to the columns, from the lower columns to the foundation,
and finally to the soil. A building with an RCC frame has a
floor area that is 10 to 12 percent larger than a building
with load-bearing walls. RCC framed buildings can be built
monolithically and are more resilient to vibration,

In this project ETABS 2015 version was used to obtain the
results. From the analysis various properties of the structure
such as Shear, Moment, Deflection, Axial force, Reactions,
Reinforcement details are obtained and these results are
compared with theoretical results
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Case 2

900.65

3.2 x 10-5

Case 3

583.28

2 x 10-7

Case 4

768.22

2 x 10-5

Case 5

87980.53

3 x 10-5

Case 6

98735.38

2.2 x 10-5

7. CONCLUSION
Fig 4.1 Deflection view of case 4

From the above variations I found the maximum moment
was developed in with lintel case 900.65 kNm in Square,
768.22kNm in Rectangle. Due to lintel beam there is no
much more difference in building stability in the same way
the lintel beams are used to distribute the load to columns.
The axial load of the columns are found and it is maximum
at with lintel case and it is minimum at without lintel case.
From the manual and software calculations more are less
equal Shear force, bending Moment and reinforcement
were obtained.
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