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Abstract— There is a significant demand for large-scale high-
rise apartment buildings in every city in this day and age of
urbanisation, yet high-rise construction systems are
exceedingly challenging to construct in any seismic zone due
to the powerful and disruptive nature of seismic forces.
Seismic forces provide the greatest danger of causing the
most damage to high-rise structures. To fulfil this need, the
Civil Engineering sector is continuously innovating new
cutting-edge  techniques. High-rise constructions are
furnished with RCC or steel bracings to reduce the impacts of
seismic and wind stresses. The major objective of this
research is to establish the effective position and pattern of
the RCC X-bracing system in an L-shaped multi-story
building subjected to seismic forces. According to a prior
reference study, X-bracing outperforms alternative bracing
techniques. Analysis the seven types of frame models are
taken — (1) Normal L-shape building without bracing, (2) X-
bracing are provided at the face of L-shape building, (3) X-
bracing are provided alternative pattern at the face of L-shape
building from bottom to top floor, (4) X- bracing are provided
zig-zag pattern at the face of L-shape building, (5) X-bracing
are provided at the corner of L-shape building, (6) X-bracing
are provided alternative pattern at the corner of L-shape
building from bottom to the top floor, (7) X-bracing are
provided zig-zag pattern at the corner of L-shape building.
Developed and evaluated by response spectrum analysis
method (Linear dynamic analysis) as per IS 1893-2000 using
STAAD PRO V8i. In the present work G+12 storey, the L-
shape frame structure is analyzed by using X-bracing. It is
analyzed and the results of the Following Parameters are
taken - (1) Peak storey shear, (2) Base shear, (3) Nodal
displacement, (4) Maximum bending moment, (5) Total
quantity of steel in the whole structure, (6) Total volume of
concrete in the whole structure are evaluated and compared.

Keywords: RCC Bracing, Seismic Behavior, Seismic
Analysis, Peak Storey Shear, Base shear, Nodal
Displacements, Maximum Bending Moment, The Total
Quantity of Steel, The Total Volume of Concrete

I. INTRODUCTION

During an earthquake, structural collapse begins in weak
spots, and its deficiency is produced by structural geometry,
mass discontinuity, and stiffness. These discontinuity
formations are referred to as irregular structures. Irregularity
is a primary source of structural problems in high-rise
buildings during earthquakes. As a result, any kind of
irregularity has a significant impact on the seismic efficiency
of high-rise structure projects. However, unplanned buildings
fund a large portion of modern urban infrastructure. The goal
of high-rise structures is frequently to safely or carefully pass
the principal gravity load. Both the dead and living loads are
gravity loads. Furthermore, the structure should be able to

endure lateral loads caused by an earthquake, wind in the
seismic zone, loads that cause sway moments, and loads that
cause high stresses, all of which reduce the building's
stability. The higher the focus placed on making a structure
secure against lateral load in RCC-framed high-rise
structures. These loads are caused by wind, earthquakes, and
other natural calamities. To withstand lateral loads occurring
on the building, many types of steel or RCC bracing systems
are available. RCC bracing provides potential advantages
over other types of bracing, including improved rigidity and
stability. The bending moment of the braced frame in
columns can also be adjusted. These are low-cost and easy to
erect, with the flexibility to produce stiffness and strength.
The major goal of this paper study of an L-shaped multi-story
RCC structure is to offer X-bracing in many effective
locations and patterns. The main reason for choosing the L-
shape building is because it has a greater displacement value
than other shapes of buildings; nevertheless, this shape of
building will be created to meet the criteria of any seismic
zone site development, such as building elevation and plot
shape. X-bracing systems are employed because they produce
more consistent results than other bracing methods.

Il. METHODOLOGY AND ANALYSIS

The methodology is the step-by-step plan for project work.
Before beginning this project, identify the difficulties. A
review of the literature, Some models are produced using the
STAAD PRO V8i programme, and structural attributes are
assigned. 1S 1893 seismic definition was used. Load applied
in accordance with 1S 875 (dead and live load), response
spectrum load, and material IS 456, parameter of design, Print
examination, Carry out the analysis. Following these
procedures, compare their findings in the output file.

A. Modelling

In this project analysis of the seven types of frame models are
taken - (1) Normal L-shape building without bracing, (2) X-
bracing are provided at the face of L-shape building, (3) X-
bracing are provided alternative pattern at the face of L-shape
building from bottom to the top floor, (4) X- bracing are
provided zig-zag pattern at the face of L-shape building, (5)
X-bracing are provided at the corner of L-shape building, (6)
X-bracing provided alternative pattern at the corner of L-
shape building from bottom to the top floor, (7) X-bracing
provided zig-zag pattern at the corner of L-shape building.
Developed and evaluated by response spectrum analysis
method ( Linear dynamic analysis) as per IS 1893-2000 using
STAAD PRO VB8i. In the present work G+12 storey, the L-
shape frame structure is analyzed by using X-bracing.
Following Parameters are taken for results are- (1) Peak
storey shear, (2) Base shear, (3) Nodal displacement, (4)
Maximum bending moment, (5) Total quantity of steel in the
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whole structure, (6) Total volume of concrete in the whole [
structure.
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Fig. 1.3(a): Front view of Model 3 (X-Bracing alternative
pattern at the face)
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Fig. 1.1(b): Top view of Model 1 (Normal Building) pattern at the face)

Fig. 1.3(c): 3D view of Model 3 (X-Bracing alternative
pattern at the face)

Fig. 1.1(c): 3D view of Model 1 (Normal Building)
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Fig. 1.2(a): Front view of Model 2 (X-Bracing at the face) S
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Fig. 1.2(b): Top view of Model 2 (X-Bracing at the face) e
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Fig. 1.4(b): Top view of Model 4 (X-Bracing zig-zag pattern
at the face)

Fig. 1.2(c): 3D view of Model 2 (X-Bracing at the face)

Fig. 1.4(c): 3D view of Model 4 (X-Bracing zig-zag pattern
at the face)
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Fig. 1.5(a): Front view of Model 5 (X-Bracing at the corner) Fig. 1.7(a): Front view of Model 6 (X-Bracing zig-zag
R R R pattern at the corner)
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Fig. 1.5(b): Top view of Model 5 (X-Bracing at the corner)

Fig. 1.7(b): Top view of Model 6 (X-Bracing zig-zag pattern
at the corner)

Fig. 1.5(c): 3D view of Model 5 (X-Bracing at the corner)

Fig. 1.7(c): 3D view of Model 7 (X-Bracing zig-zag pattern
at the corner)

B. Data for the analysis

1) Assumed following data- (1) Number of storey, (2)
Types of building, (3) Storey height, (4) Beam size, (5)

PSP QR o O S Column size, (6) Bracing size, (7) Thickness of slab.

2) According IS 456 data- (1) M30, (2) Fe 415.

3) According to IS 875 data- (1) Dead load of the slab, (2)
Dead load of the beam, (3) Dead load of the column, (4)

Fig. 1.6(a): Front view of Model 6 (X-Bracing alternative
pattern at the corner)

o e 5, S o2 Dead load of bracing, (5) Live load.
050 A 2 e e 4) According to IS 1893 data- (1) Seismic zone, (2)
i A i 5 e 3 Response reduction factor, (3) Importance factor, (4)
il 3 2 i Damping ratio, (5) Soil type.
o e S.No. Type Specification
R R 1 Number of storey G+12
Fig. 1.6(b): Top view of Model 6 (X-Bracing alternative 2 Types of building Commercial
pattern at the corner) _ building
3 Storey Height 3.20 meters
Center to center distance of
4 - 5.00 meters
each column with each other
5 Total height of the building 41.60 meters
6 Length of building 40.00 meters
7 Width of building 40.00 meters
8 Grade of concrete M30
9 Grade of steel Fe 415
Fig. 1.6(c): 3D view of Model 6 (X-Bracing alternative 10 Beam SI1z€ 0.5mX0.3m
pattern at the corner) 11 Colu_mn size 0.80mX0.30m
12 Bracing size 0.30mX0.30m
13 Thickness of slab 0.125m
14 Unit weight of reinforced 25 KN/m3
concrete
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15 A dead load of slab 5.125 KN/m2
16 A dead load of the beam 3.75 KN/m2
17 A dead load of the column 6 KN/m2
18 A dead load of bracing 2.25 KN/m2
19 Live load 3 KN/m2
20 Seismic zone (z) 4

21 Response reduction factor 5

22 Importance Factore (1) 1

23 Damping ratio 0.05

24 Soil type Medium

Table I: Data for the Analysis

C. Load calculation

1) Dead load
Dead load of slab = Unit volume of slab X Unit weight of
concrete

=1x1x0.125x 25 =3.12 KN/m2
Floor finish load =1 KN/m2 (As per IS 875 part-1)
Total dead load of slab = Dead load of slab + Floor finish
load

=3.125 KN/m2 + 1 KN/m2
=5.125 KN/m2

Dead load of beam = Unit volume of beam X Unit weight of
concrete

=0.60 x 0.30 x 1 x 25 =4.5 KN/m
Dead load of column = Unit volume of column X Unit weight
of concrete

=0.80x0.40 x 1 x25=8 KN/m

Dead load of bracing = Unit volume of bracing X Unit weight
of concrete

=0.30 x 0.30 x 1 x25 = 2.25 KN/m
2) Live load = 3KN/m2 (As per IS 875 part-2)

D. Dead Load

Dead loads are loads that remain generally constant
throughout time, such as the weight of a structure's permanent
parts, such as walls, beams, columns, flooring material, and
S0 on. The equipment and fittings are permanently fixed and
are a component of the structure. The size of the dead load
structure is multiplied by a unit weight of material, such as
concrete, for computation. The unit weights of simple
concrete and bolstered concrete made of sand and gravel or
pounded natural stone aggregate are 24 and 25 KN/m3,
respectively.

E. Live loads

Live loads, also known as forced loads, are often transitory,
changeable, and dynamic in nature. These sorts of loads
include vehicle traffic, passengers, furniture, and other
equipment. The term "live loads on floors and roofs" refers to
all the loads that are temporarily loaded on the building, such
as persons, furniture, and machinery. The amount of active
loads varies on a regular basis. Implied loads are often
referred to as living loads. Imposed loads include the weight
of moveable partitions, distributed and concentrated loads,
loads owing to impact and vibration, and dust loads. Wind,
volcanic activity, precipitation, and loads applied to the form
owing to temperature changes, creep and shrinkage of the
structure, and differential settlements to which the structure
would also be subjected are not considered imposed.

F. Seismic Load: Seismic

Loading is a basic concept in earthquake engineering that
relates to the usage of an earthquake's agitation on a structure.
It happens when the touch surfaces of a building come into
contact with the earth, nearby objects, or tidal gravity waves.
Seismic analysis is an important approach in earthquake
engineering because it allows engineers to determine the
structural response to various seismic excitations in a less
complex manner. Structures were formerly exclusively
constructed to withstand gravity stresses; however, seismic
analysis is a relatively new discovery. It is a structural
evaluation sector as well as a structural graph sector where
the earthquake is common. There are unique earthquake
analysis methodologies. Some of them used in the task is-

1) Equivalent Static Analysis

2) Time History Analysis

3) Response Spectrum Analysis

1) Equivalent static analysis

The elastic format approach is without a doubt a comparable
static analysis methodology. It is, however, simpler to
observe than the multimodel response process, with the
absolute simplifying assumptions being more consistent with
earlier absolute assumptions absolute elsewhere in the format
technique. The measures in the analogous static analysis
procedure are as follows:

a) Based on the response spectra graph, determine the
first mode response length of the construct.

b) Determine if the overall build's lateral base shear is
stable and the degree of post-elastic (ductility)
response is maintained using the specific format
response spectra.

c) Share the base shear across multiple lumped mass
levels by employing an overturned triangle shear
allocation of 90% of the base shear on a regular
basis, with 10% of the base shear pushed at the top
point to allow for better mode effects.

2) Response spectrum analysis

This method considers more than one form of response for a
structure that will be occupied. Except for exceedingly basic
or extremely intricate structures, many construction
regulations mandate this. A multi-mode combination can also
be used to describe the structural response. Computer analysis
may be used to determine these modes for specific structures.
The response from the planning spectrum is extracted for
each mode, comparable to the modal frequency and modal
mass, and then combined to estimate the overall response of
the building. This computes the total of all forces in all
directions and then examines the consequences on the
structure.

3) Time history analysis

Time-history assessment techniques are all about providing a
step-by-step solution in the time domain to the multi-degree-
of-freedom equations of motion that describe a building's real
reaction. It's the most advanced analytic approach a structural
engineer can use. Its reaction is a direct outcome of the
earthquake floor movement, which was selected as an input
parameter for a given construction.

G. Dynamic Analysis

A dynamic load, in contrast to the structure's typical
frequency, varies rapidly over time. An earthquake's natural

All rights reserved by www.ijsrd.com 161



Seismic Analysis of L-Shape G+12 RCC Building with X-Bracing in Distinct Pattern and Effective Location

(IJSRD/Vol. 9/1ssue 08/2021/038)

frequency is extraordinarily high, and the type of the
occurrence is unexpected and hard to anticipate. Because the
period time in dynamic loading is unpredictable, and the time
period for which earthquakes may occur in nature cannot be
specified, this building should be designed in such a way that
it can readily absorb all of the lateral stresses that may
influence the structure during the earthquake. Furthermore,
for the same loading amplitudes, dynamic response is
generally significantly greater than static displacements,
especially under resonant conditions. There are various
displacements in genuine physical systems. As a result, the
most essential component of structural analysis is the creation
of a computer model; there is a wide range of tools available
to conduct analysis and generate accurate findings. STAAD
pro V8i was used in this research to model and evaluate the
building utilising various parameters. The use of software
makes finding findings simpler, and all characteristics such
as peak storey shear, base shear, nodal displacement,
maximum bending moment, total amount of steel in the entire
structure, and total volume of concrete in the entire structure
may be concluded. There are several dynamic analysis
methodologies accessible; however, the response spectrum
analysis methodology is utilised in this research.
Parameter consideration
1) Seven types of models are used-
a) Normal L-shape building without bracing,
b) X-bracing provided at the face of L-shape building,
c) X-bracing provided an alternative pattern at the face
of L-shape building,
d) X- bracing provided zig-zag pattern at the face of L-
shape building,
e) X-bracing provided at the corner of L-shape
building,
f) X-bracing provided an alternative pattern at the
corner of the L-shape building,
g) X-bracing provided a zig-zag pattern at the corner of
the L-shape building.

2) Assume beam, column, sizes, and slab thickness.

3) Assign material properties according to 1S 456.

4)  Assign seismic definition according to 1S 1893-2000.
5) Assign dead load and live load according to IS 875.
6) Assign Response spectrum load (Dynamic analysis).

I11. RESULTS AND DISCUSSION

This study analyses the outcomes of L-shape buildings
without X-bracing versus L-shape buildings with X-bracing
at various effective locations in the seismic zone-4 condition.
In this project analysis of seven types of frame models are
taken - (1) Normal L-shape building without X-bracing, (2)
X-bracing are provided at the face of L-shape building, (3) X-
bracing are provided alternative pattern at the face of L-shape
building from bottom to the top floor, (4) X- bracing are
provided zig-zag pattern at the face of L-shape building, (5)
X-bracing are provided at the corner of L-shape building, (6)
X-bracing are provided alternative pattern at the corner of L-
shape building from bottom to top floor, (7) X-bracing are
provided zig-zag pattern at the corner of L-shape building.
STAAD PRO V8i was used to develop and test the response
spectrum analysis method (Linear dynamic analysis) in
accordance with IS 1893-2000. The L-shape frame structure
is evaluated utilising X-bracing in the current study G+12
storey. Peak storey shear, base shear, nodal displacements,
maximum bending moment, total quantity of steel, and total
volume of concrete are all assessed and compared.

A. Peak Storey

Shear in KN: According to the Base storey to the 13" storey
all models peak storey shear values are calculated and
compared to model 1. When increases every floor peak storey
shear value as well as increase stiffness of building. Increased
height of the building reduces peak storey shear value.

Storey | Model 1 | Model 2 | Model 3 | Model 4 | Model 5 | Model 6 | Model 7
Base | 3262.00 | 2644.51 | 3192.05 | 3815.26 | 3625.97 | 2897.78 | 3624.17
1 3262.00 | 2644.51 | 3192.05 | 3815.26 | 3625.97 | 2897.78 | 3624.17
2 3239.29 | 2627.25 | 3171.06 | 3788.47 | 3603.40 | 2880.09 | 3596.89
3 3175.30 | 2579.49 | 3107.19 | 3715.38 | 3541.06 | 2823.99 | 3530.32
4 3065.67 | 2497.66 | 3002.48 | 3591.60 | 3433.19 | 2732.64 | 3411.82
5 2910.39 | 2380.87 | 2851.77 | 3416.46 | 3277.40 | 2599.31 | 3247.84
6 2711.08 | 2229.28 | 2660.94 | 3190.78 | 3073.00 | 2429.98 | 3032.48
7 2470.35 | 2043.81 | 2427.70 | 2916.44 | 2820.57 | 2221.13 | 2773.41
8 2191.49 | 1826.02 | 2158.60 | 2596.24 | 2521.77 | 1979.15 | 2468.15
9 1878.44 | 1578.07 | 1853.64 | 2233.76 | 2179.24 | 1703.13 | 2124.52
10 1535.67 | 1302.71 | 1519.53 | 1833.36 | 1796.49 | 1399.35 | 1743.18
11 1168.08 | 1003.23 | 1158.48 | 1400.00 | 1377.80 | 1069.38 | 1331.53
12 780.95 | 683.42 | 776.88 | 939.25 | 928.07 | 718.90 | 893.14
13 379.65 | 347.50 | 378.89 | 457.01 | 452.67 | 351.69 | 434.00

Table 11: Peak Storey Shear Value
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Fig. 2: Peak storey shear

Evaluate the above-listed results and plot graph
(Between storey and peak storey shear value) according to
model 1, model 2, model 3, model 4, model 5, model 6, model
7 peak storey shear value at base storey respectively 3262.00
KN, 2644.51 KN, 3192.05 KN, 3815.26 KN, 3625.97 KN,
2897.78 KN, 3624.17 KN compare to all value and concluded
maximum peak storey shear at the base of model 4 is 3815.26
KN.

B. Base shear

According to model 1 to model 7 base shear values are
calculated and compared to model 1. When increases base
shear value as well as increase stiffness of building. Increased
height of the building as well as reduces base shear value.
Listed below base shear of all models:-

Model | Base shear in KN
Model 1 3262.00 KN
Model 2 2644.51 KN
Model 3 3192.05 KN
Model 4 3815.26 KN
Model 5 3625.97 KN
Model 6 2897.78 KN
Model 7 3624.17 KN
Table I11: Base Shear
4500 Base shear
&0
300
E 2500
E 1500
1000 I
’ Fdodel 1 Model 2 Model 3 Modedld  Model5  Modd 6 Model 7

Madel na
Fig. 3: Base shear
Evaluate the above-listed results and plot chart
(Between model no. and base shear value) according to model
1, model 2, model 3, model 4, model 5, model 6, model 7 base
shear value respectively 3262.00 KN, 2644.51 KN, 3192.05
KN, 3815.26 KN, 3625.97 KN, 2897.78 KN, 3624.17 KN

compare to all value and concluded maximum base shear at
model4 is 3815.26 KN.

C. Nodal Displacement (MM) in X-Direction

According to Node no. 10 to 18 nodal displacement of model
1 to model 7 values are calculated and compared to Model 1.
When increases nodal displacement value as well as reduces
the stiffness of building. The increased height of the building
as well as increases nodal displacement value. Listed below
nodal displacement value of all models:-

2 - - - - - < <
o o o o o o o o
cleglg|s| el &8
o = N w £ al (<)) ~
10 | 3.246 | 1579 | 2.655 | 2.252 | 1.873 | 1.482 | 3.113
11 | 3.260 | 1.597 | 2.707 | 2.219 | 1.861 | 1.554 | 3.066
12 | 3.269 | 1.635 | 2,584 | 2.177 | 1.841 | 1.782 | 2.780
13 | 3274 | 1.694 | 2.212 | 2.089 | 1.832 | 1.884 | 2.646
14 | 3.276 | 1.606 | 1.922 | 2.375 | 1.836 | 1.912 | 2.610
15 | 3.274 | 1.697 | 2.222 | 2.744 | 1.850 | 1.880 | 2.655
16 | 3.269 | 1.642 | 2.604 | 2.522 | 1.879 | 1.772 | 2.799
17 | 3.258 | 1.609 | 2.743 | 2.406 | 1.922 | 1.533 | 3.099
18 | 3.243 | 1.597 | 2.719 | 2.359 | 1.886 | 1.433 | 3.168

Table 1V: Nodal Displacement Value in X-Direction

Nodal displacement in X-

direction
4
g =¢==Model 1
3
f == Model 2
£ 2
£ == Model 3
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© == Model 4
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S 101112131415161718  Mode
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Node No.

Fig. 6: Nodal displacement in X- direction

Evaluate the above-listed results and plot graph
(Between node no. and displacement value) according to
model 1, model 2, model 3, model 4, model 5, model 6, model
7 average nodal displacement value respectively 3.263mm,
1.628mm, 2.485mm, 2.349mm, 1.864mm, 1.692mm,
2.881mm compare to all value and concluded minimum nodal
displacement value at model 2 is 1.628mm.

D. Maximum Bending Moment (KN-M) In the Column

According to column no. 105 to 112 maximum bending
moment of model 1 to model 7 values are calculated and
compared to model 1. When increases maximum bending
moment value at column as well as reduces the stiffness of
building. Listed below maximum bending moment value of
all models:-

Column No. | Model 1 | Model 2 | Model 3 | Model 4 | Model 5 | Model 6 | Model 7
105 344.748 | 173.725 | 235.465 | 244.965 | 203.963 | 99.869 | 408.263
106 373.210 | 189.087 | 273.316 | 254.941 | 218.717 | 127.371 | 417.126
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107 374.848 | 199.383 | 247.476 | 246.642 | 218.879 | 179.700 | 358.121
108 375.817 | 207.504 | 160.967 | 220.708 | 213.912 | 200.755 | 327.986
109 376.087 | 188.742 | 94.176 | 282.407 | 214.107 | 206.904 | 320.156
110 375.768 | 207.997 | 162.749 | 265.812 | 218.846 | 199.881 | 329.608
111 374.719 | 200.595 | 251.219 | 220.759 | 225.241 | 177.538 | 361.653
112 372.939 | 191.010 | 280.196 | 294.230 | 229.264 | 123.067 | 423.720

TABLE V: MAXIMUM BENDING MOMENT IN COLUMN

Max. bending moment

600
=¢=Model 1
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=== Model 3
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200 | ORI
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— o e -

Maximum bending
moment in KNm

Column No. ==Model 5

Fig. 7: Max. bending moment in Column

Evaluate the above-listed results and plot graph
(Between column no. and maximum bending moment value)
according to model 1, model 2, model 3, model 4, model 5,
model 6, model 7 average maximum bending moment value
respectively 371.017 KN-m, 194.755 KN-m, 213.195 KN-m,
253.808 KN-m, 217.866 KN-m, 164.385 KN-m, 268.329
KN-mcompare to all value and concluded optimum
maximum bending moment value at model 6 is 164.385 KN-
m.

E. Quantity of steel in whole structure (Kg)

According to model 1 to model 7 total quantity of steel is
calculated and compared to model 1. When increases total
quantity of steel in whole structure as well as the increasing
cost of construction which is uneconomical but reduce the
total quantity of steel in whole structure as well as reduce the
cost of construction which is economical. Also, take care to
increase the stiffness of the building as well as reduce the total
quantity of steel. Listed below the total quantity of steel in all
models:-

S. No. | Model No. | Total Quantity of steel in Kg
1. Model 1 1524904 Kg
2. Model 2 1611015 Kg
3. Model 3 1634804 Kg
4. Model 4 1561642 Kg
5. Model 5 1618652 Kg
6. Model 6 1669135 Kg
7. Model 7 1559031 Kg

Table VI: Quantity of Steel in the Whole Structure

Quantity of Steel in Kg

Model 1 Model 2 Medel 3 Model 4 Model 5
Modet No

1 7200000

1650000

1600000

1550000

Steel wesght in Xg

1500000

M5, NoderT

1450000

Fig. 8: Quantity of Steel in the whole structure

Evaluate the above-listed results and plot chart
(Between model no. and weight of steel) according to model
1, model 2, model 3, model 4, model 5, model 6, model 7
quantity of steel respectively 1524904 Kg, 1611015 Kg,
1634804 Kg, 1561642 Kg, 1618652 Kg, 1669135 Kg,
1559031 Kg compared to all value and concluded minimum
total quantity of steel model 6 is 1524904 Kg.

F. Volume of Concrete in Whole Structure (cu.m.)

According to model 1 to model 7 total volumes of concrete
are calculated and compared to model 1. When increases
volume of concrete in whole structure as well as increasing
cost of construction which is uneconomical but reduce the
volume of concrete in whole structure as well as reduce the
cost of construction which is economical. Also, take care to
increase the stiffness of the building as well as reduce the
volume of concrete. Listed below the volume of concrete all
models:-

S.No. | Model No. | The total volume of concrete
1. Model 1 2165.5 cu.m.
2. Model 2 2335.3 cu.m.
3. Model 3 2257.3 cu.m.
4, Model 4 2250.9 cu.m.
5. Model 5 2338.3 cu.m.
6. Model 6 2258.3 cu.m.
7 Model 7 2255.0 cu.m.

Table VII: Total Volume of Concrete in the Whole Structure
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Fig. 9: Total volume of concrete in the whole structure

Evaluate the above-listed results and plot chart
(Between model no. and total volume of concrete) according
to model 1, model 2, model 3, model 4, model 5, model 6,
model 7 total volume of concrete respectively 2165.5 cum,
2335.3 cum, 2257.3 cum, 2250.9 cum, 2338.3 cum, 2258.3
cum, 2255.0 cum compared to all value and concluded
minimum total volume of concrete model 1 is 2165.50 cum.

G. Economical Analysis

The entire amount of steel is computed and compared to
model 1 using models 1 through 7. When the total quantity of
steel and total volume of concrete in the entire structure
increases, as does the cost of construction, which is
uneconomical, but when the total quantity of steel and total
volume of concrete in the entire structure decreases, as does
the cost of construction, which is economical. Take special
care to improve the rigidity of the building by using the
optimal amount of steel and volume of concrete. Evaluate the
total amount of steel and total amount of concrete in all
models using the above-mentioned parameters. Model 4
values total quantity of steel and total quantity of concrete are
high when compared to models 1 and 7, while values total
quantity of steel and total quantity of concrete are low when
compared to models 2, 3, 5, 6, or model 4 is inexpensive and
rigid when compared to other models.

IV. CONCLUSION

After analysing various types of models using the response
spectrum analysis method (Linear dynamic analysis) in
STAAD PRO V8i software, various values in the form of
results are obtained. Values are compared in these findings
using tables and graphs. Following Parameters are taken for
results are- of (1) peak storey shear, (2) base shear, (3) Nodal
displacement, (4) maximum bending moment, (5) Total
quantity of steel in the whole structure, (6) Total volume of
concrete in the whole structure, maximum are evaluated and
compared. After all, these studies' following conclusions are
found which are presented below the description.

1) According to model 1, model 2, model 3, model 4, model
5, model 6, model 7 peak storey shear value at base
storey respectively 3262.00 KN, 2644.51 KN, 3192.05
KN, 3815.26 KN, 3625.97 KN, 2897.78 KN, 3624.17
KN compare to all value and concluded maximum peak

2)

3)

4)

5)

6)

storey at the base of model 4 is 3815.26 KN (increase
16.96% as compare to model 1).

Model 1, model 2, model 3, model 4, model 5, model 6,
model 7, and model 8 base shear values are 3262.00 KN,
2644.51 KN, 3192.05 KN, 3815.26 KN, 3625.97 KN,
2897.78 KN, and 3624.17 KN, respectively, when
compared to all values, and the greatest base shear at
model 4 is 3815.26 KN (increase 16.96 percent as
compare to model 1).

According to models 1, 2, 3, 4, 5, 6, and 7, the average
nodal displacement values are 3.263mm, 1.628mm,
2.485mm, 2.349mm, 1.864mm, 1.692mm, 2.881mm,
respectively, when compared to all values, and the
minimum nodal displacement value at model 2 is
1.628mm, but effective results of model 4 (2.349mm)
reduce nodal displacement 28.02 percent when
compared to model 1) because its peak storey shear value
(increase 16.96% as compare to model 1) and base shear
value (increase 16.96% as compare to model 1) is high
as compare to other models also economical.

According to model 1, model 2, model 3, model 4, model
5, model 6, model 7 average maximum bending moment
value respectively 371.017 KN-m, 194.755 KN-m,
213.195 KN-m, 253.808 KN-m, 217.866 KN-m, 164.385
KN-m, 268.329 KN-m compare to all value and
concluded the minimum value of maximum bending
moment at model 6 is 164.385 KN-m but effective results
of model 4 (253.808 KN-m reduce maximum bending
moment 31.60 % as compare to model 1) because its
peak storey shear value (increase 16.96% as compare to
model 1) and base shear value (increase 16.96% as
compare to model 1) is high as compare to other models
also economical.

According to model 1, model 2, model 3, model 4, model
5, model 6, model 7 quantity of steel respectively
1524904 Kg, 1611015 Kg, 1634804 Kg, 1561642 Kg,
1618652 Kg, 1669135 Kg, 1559031 Kg compare to all
value and concluded minimum total quantity of steel
model 6 is 1524904 Kg but effective results of model 4
(Its quantity of steel increase as compare to model 1,
model 7 respectively 2.04%, 0.16% and its quantity of
steel reduced as compare to model 2, model 3, model 5,
model 6 respectively 3.06%, 4.47%, 3.52%, 6.44% )
because its peak storey shear value (increase 16.96% as
compare to model 1) and base shear value ( increase
16.96% as compare to model 1) is high as compare to
other models also economical.

According to model 1, model 2, model 3, model 4, model
5, model 6, model 7 total volume of concrete respectively
2165.5 cum, 2335.3 cum, 2257.3 cum, 2250.9 cum,
2338.3 cum, 2258.3 cum, 2255.0 cum compare to all
value and concluded minimum total volume of concrete
model 1 is 2165.50 cum but effective results of model4
(Its volume of concrete increase as compare to model 1
3.94% and its volume of concrete reduced as compare to
model 2, model 3, model 4, model 5, model 6
respectively 3.61%, 0.28%, 3.73%, 0.32%, 0.18%)
because its peak storey shear value (increase 16.96% as
compare to model 1) and base shear value (increase
16.96% as compare to model 1) is high as compare to
other models also economical.
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7) Inthis study found model 4 is stiffness higher than other
models also economical.

8) Buildings may be studied and developed utilising all of
this data, taking into account all conceivable variables
that may endanger human life as well as the building or
structure that is being built, thus adopting STAAD.Pro
V/8i software can save money and time.
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