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Abstract

The research paper ETABS is an integrated programming software providing mass distribution and rapid analysis of structures building where
we can assign loadings per codal provision. Different methods are also available to elongate our research and analysis of the system. This
software developed by CSI is also utilized in the designing of Burj khalifa. ETABS is coordinated programming giving mass dispersion and
immediate investigation of building designs where one can allocate loadings according to any codal arrangement. Various strategies are
additionally accessible to extend our examination and examination of construction. This paper depicts to determines the role of dampers in tall
structures. To assess the stability of the system under seismic load considering dampers. To compare two distinct types of dampers to evaluate
the seismic effect of different earthquakes. To provide cost analysis of form per SOR to assess the seismic impact on distant earthquakes.

Keywords: Seismic effect, Structural durability, Drift Strength, Displacement & Base shear, Codal rules.

1. Introduction

Seismic activity is the horizontal emotional consequences
that the structure experiences due to the ground's vibrating
effect. These impact how people who share such events
live[1]. These forces are produced by the movement or
collision of plate tectonics, which causes a greater rate of
oscillation above the surface[2]. The destructive forces
occurring over a building and having a dangerous influence
are called lateral stresses. These forces are produced by
environmental factors like wind loads, seismic waves, or
earthquakes. These pressures are thought to be the most
flexible and significantly impact stability. The Gujrat
seismic in 2000 and the recent dangerous impact in Nepal,
which harms the nation's buildings and wealth, are just two
of the terrible effects that have occurred in the past. These
impact the nation's way of life, industry, and standard of
living. Therefore, it is necessary to build buildings that can
withstand such catastrophic effects[10-12].

Propping is one of the most broadly utilized sidelong burden
opposing techniques in multi-story structures. Propping is a
highly viable and financially savvy method for enduring
even power in an edge structure[3-6]. A supported edge is a
primary framework to take wind and seismic burdens.
Because of their high firmness, propped edges can be a
valuable procedure for seismic retrofit. Steel individuals are
often used in propped outlines [7-9].

2. Problem statements

2.1 Building Design Parameters

In the modern day, new methods of working and technology
are created to improve the efficiency of designers in
building structures. These designs are improving the
building's development by offering quick, static, and linear
approaches that take little time to complete.

To configure various connections, these working techniques
are more suited and improved. This chapter demonstrates
how our research was implemented in the ETABS
program and how the original study's potential examples
were created. There are different types of earthquake
analysis methods:

1) Equivalent Static Analysis
2) Response Spectrum Analysis
3) Time History Analysis

2.2 Equivalent Static Analysis

The comparable linear static approaches must be considered
in all seismic load designs. It must be done by calculating
the base shear load and how it is distributed over each level
according to the estimates provided in the regulation. The
model's displacement requirement must then be verified
using a coding restriction. As a result, equivalent static
analysis can be effective for low- to intermediate structures
[16 - 19]. The following process makes up a similar static
methodological approach[13-14]:

o (Calculate the structure's first mode response time based
on the designed response spectrum method.
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e [Evaluate whether the horizontal base shear of the rest
of the structure is equivalent to the degree of post-
elastic (flexural) response estimated using the specific
technology response spectrum.

e The base shear is typically distributed among the two
mass stages using an inverted triangular shearing
pattern, with 10 percent of the base shear applied at the
top level to accommodate lateral load effects.

2.3 Response Spectrum Analysis

An idealized single-degree freedom mechanism with a
predetermined period and dampening represents its highest
response during previous earthquake forces. By including
enough modes to account for at least a 90percent of the total
of the structure's participation mass in each of its main
horizontal axes, the need that all significant modes be
considered in the analysis method may be accomplished.
The building's intrinsic damping at displacement levels
below the yield displacement must be reflected in the model
damper ratios. The maximum member forces, deformations,
the storey attempts to force, story shears, and base reactivity
for each type of response must be added to determine the
complete answer. Plots of the maximal reaction against the
entire period without any damping are made for different
damping values.

2.4 Time History Analysis

It examines the building's dynamic behavior at each point
whenever the base is confronted with a specific seismic
activity time history. A measured ground motion dataset
from previous significant seismic events can be a
trustworthy source during dynamic analysis. The steps that
must be followed in the study of time history.
e Determine the movement response
coordinates.
e C(Calculate the model matrix.
e Calculate the practical force component.
e Finding the deformation response
coordinates.
e Appropriate earthquake response energies at each story
are calculated.
e Estimating the maximal response.
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Fig. 1: Response Spectrum Graph
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2.5 Equivalent Static Analysis Assumptions

The following presumptions must be applied when
designing structures to withstand earthquakes:

e A seismic produces reactive displacements that are
random and dynamic, varying in period and magnitude
over short timescales. Because it would take time to
accumulate such importance, the oscillation of the kind
as per steady-state sinusoidal vibration modes will not
occur.

e Although a more precise value is obtained for usage in
such situations, the young's modulus of substances,
whenever necessary, may be obtained for static and
dynamic analysis.

e A seismic is not unlikely to occur concurrently
alongside wind, highest flood, or highest tidal wave.

2.6 Building Configuration

The column below, under Fundamental Details, describes
the proposed solution for the project performed for this. The
design criteria were developed by IS 1893-2016. (part-1)
criteria for designing constructions in Zone V to withstand
earthquakes.

Table 1: Configuration of Building

SR.

Parameter Values
No.
1 Plan Size 25mx 25m
2 Five bay size Smx 5m
3 Height of each storey 3m
4 Total hglght of the 45m
building
5 Density of concrete 25kN/m?3
. Type I medium

6 Type of soil rocky

1S456:2000 &

7 Code for practice adopted 1518932016

Seismic zone for

8 151893:2016 v
9 Importance factor 1
10 Response reduction 5
factor
11 Grade of steel and Fed15, M30
concrete
12 Slab thickness 150mm
13 Wall thickness 230mm
14 Floor finish 0.9kN/m?
15 Live load 2.5kN/m?
16 Earthquake load 181/;;31): ;rm 6
17 Size of beam 300mmx400mm
18 Size of column 500mmx500mm
19 Model to be analyzed G+14
20 Ductility class IS1893:2016
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Table 2: Properties of Material

S. .

No. Description Values

1 Material Reinforced
Concrete

2 Grade of concrete M-30

3 Modulus of elasticity concrete 27386.12 N/mm?

4 Poisson ratio 0.17

5 Tensile Strength, Ultimate steel | 505 MPa

6 Tensile Strength, Yield steel 215 MPa

7 Modulus of Elasticity steel 193-200 GPa
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Fig 2: Case I Tuned Mass Damper
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Fig 3: Case II Yielding Damper
2.7 Loading Condition

Loading conditions considered in the analysis are stated
below.

2.7.1 Dead Load

Load that ordinarily don't change after some time, for
example, the weights of materials and parts of the structure
itself (the encircling, the deck material, roofing material, and
so on.), and the weights of fixed administration gear
(plumbing, HVAC, and so forth.) dead loads are static
powers that are generally steady for an expanded time. They
can be in tension or compression. The term can allude to a
research facility test strategy or the ordinary utilization of a
material or structure as per IS: 875 (section 1) - 1987
presented in table 1.

2.7.2 Live Load

Allude to loads that do, or can, change after some time, for
example, individuals strolling around a building
(inheritance) or versatile questions, for example, a window
box on a deck. What's more, live loads, known as ecological
loads, are usually done by the earth and incorporate breeze,
snow, seismic, and horizontal soil pressures as per IS: 875
(section 2) 1987.

2.7.3 Seismic load

A seismic zone(V) analysis is performed on each frame. The
IS: 1893(section I), 2016 seismic load calculation. A
multidisciplinary topic that attempts to cover two or three
civil design fields is soil structure contact. Each
advancement is logically connected to the ground, and the
interaction between the established medium and the old
irregularity influences the structure and the regular soil[15].

Table 3: Calculation of Dead Load

Brick masonry wall load Remark
For floor | 0.18 MX (3-0.4) | 10.0 UDL
height=3 m | MX18 kN/m’ kN/m
0.18 mx (1.2) | 5.0
Parapet wall mx 18 kN/m?® N/m UDL
Floor Loads
Slab
0125 m x| 3.125 thickness
Slab Load 25kN/m? kN/m? | 125 mm
adopted
. 0.90 .
Floor finish 1N/m2 Flooring
4.025
Total Load KN/m2

Fig. 4: Live Load on Structure
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Table 4: Parameters

Parameter

Value

Zone (V)

0.36

Damping ratio

0.05

Importance factor

1

Response
reduction factor

5

Soil site factor

Medium

3. Methodology

Step 1: Numerous research papers were reviewed that used
different damping systems for passive control as structural
stability [19-20].

Step 2: Defining the grid system as per ETABS in x and y
directions and preparing the plan of the structure.

Step 3: Defining material properties of column, beam, and
slabs.
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Fig. 7: Material Properties
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Step 4 Defining section properties for column, beams, and

slab size.

Step 5 Defining the two cases with
different dampers

structure using two
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Fig. 8: Defining section properties of beam and column.

T ERES 206t 10 e

fe B Voo Deoe Dow ekt Asip Ao O

_Z\Hm\/h@w&\, Wit @ 4§ BET-0 ¥k

y Dein ol (ot Tk

RSaE e

PIWW | vX | ftinlerch
2 i T ot Dy
HE™
i
A
| o
B e
B
Bl
| it
D( e ey
I
1
0
‘}j
!
i
A
i
“
I
e WA el v
—

Fig. 9: Case I Tuned Mass Damper



Ramana et al. / ASPS Conference Proceedings 1: 1839-1846 (2022)

s e 10 -0 x

rj: \ /i r&:@);@&ﬁmpx :jf ;62] ‘%‘m&:;kﬁanvmh At I-0-T@-=E-L0
(edatpee | x| [ e S B X
o 0
\b ‘;:mimm;h-wwnw _
iﬁmmm S — Fig. 13: Values of Displacement
Fig. 10: Case II Yielding Damper 4. Analysis & Results
i S . 4.1 Displacement
g,mm;“ : maﬁm e I‘foz'mvx';'i'm' o Table 5: Maximum Displacement
e Storey Displacement in mm
0
7 . L Storey Elevation (m) | Yield TMD.
[ T R P — e Storeyl5 | 45 29.167 23.748
e T e = R o Storeyl4 | 42 28.105 22.777
| i =1 Storeyl3 | 39 26.92 21.615
5 e Storeyl2 [ 36 25.575 20.271
S| [ e Storeyll [ 33 24.028 18.76
§ ‘ BT S Storey10 | 30 22.312 17.108
" | ms Storey9 | 27 20.46 15.341
Storey8 24 18.507 13.488
’ Storey7 21 16.485 11.583
Storey6 | 18 14.42 9.661
\ Storey5 15 12.34 7.761
i . Storey4 12 10.267 5.924
;;.,W X5 Y29 265k A G i Storey?’ 9 82 1 5 4201
- Fie. 11: Load binati Storey2 6 6.173 2.651
1g. 11: Load combinations Storeyl | 3 3.916 1.364
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. B e Storey Displacement in mm
Mass o ke Rotational Inertia 1 o tonm 35
Weight [l kN Rotational Inertia 2 :‘o—] ton-m?
. ) Rotational Inertia 3 ‘D ton-m? 30
Direction  Fixed Properties Drection  Fixed € 25
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HAu & o Rz g 20
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] [ ol
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o] Concel :
Fig. 12: Properties of Mass Tuned Damper 8 g - - - . -
Step 6: Defining the loading condition on the structure Elevation in m
Step 7 Defining Properties of Mass Tuned Damper
== Tunned Mass Damper == Yielding Damper

Step 8 Analysing the structure on states of displacement,
drift, and stiffness Fig 14: Each storey displacement
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4.2 Maximum storey drift

Table 6: Maximum Storey Drift

Tunned Mass Damper kN and Yielding Damper kN

= Tunned Mass DamperkN == Yielding Damper kN

Storey Drift/3000 8000
Storey Elevation TMD. Yield
(m) 6000
Storeyl5 45 0.358 0.337
Storey14 42 0.395 0.389
Storey13 39 0.449 0.451 4000
Storey12 36 0.516 0.507
Storeyl 1 33 0.572 0.554 2000
Storey10 30 0.617 0.592
Storey9 27 0.651 0.621
Storey8 24 0.674 0.638 = y 5 P p 7
Storey7 21 0.688 0.644
Storey6 18 0.693 0.637 B
StoreyS 15 0.691 0.615 Fig 16: Each storey base Shear
Storey4 12 0.684 0.578
Storey3 9 0.682 0.521 4.4 Bending Moment in N-m
Storey?2 6 0.756 0.446 Table 8: Bending Moment of each storey
Storeyl 3 0.1305 0.455
Base 0 0 0 BENDING MOMENT in N-m
Elevation .
Drift Storey (i) TMD. Yield
0.0014
Storeyl5S | 45 68751.13 68713.22
0.0012
Storeyl4 | 42 146636.2 147911.2
0.001
Storeyl3 [ 39 224812.9 227109.2
0.0008
‘ Storeyl2 | 36 303326.9 306307.2
0.0006 | |
Storeyll | 33 381840.9 385505.2
0.0004 ||
Storeyl0 | 30 460354.9 464703.2
0.0002 |ff
Storey9 27 538869 543901.2
0 @
o 10 20 30 40 50 Storey8 24 617383 623099.2
== Tunned Mass Damper == Yielding Damper Storey7 21 695897 7022972
Fig 15: Individual storey Drift Storey6 18 774411.1 781495.1
4.3 Maximum Storey Shear in kN Storey5 15 852925.1 860693.1
Table 7: Maximum Storey Shear Storey4 12 931439.1 939891.1
Maximum Storey Shear in kN Storey3 9 1009953 1019089
Storey | Elevation | Tuned Mass | Yielding S > p
No. (m) Damper kN Damper kN OE 1088467 1098287
1 3 2517.06 6195.24 Storeyl 3 1166981 1177485
2 6 2479.06 6058.04
Base 0
3 9 2463.05 5901.01 1176766 1187970
4 12 2401.09 5849.32 Mementim
5 15 2389.76 5762.42 | e
6 18 2303.51 5601.09 ;
7 21 2253.14 5514.06 ‘
8 24 2011.32 506521 | e |
9 27 1956.19 4950.21 . ‘
10 30 1806.45 4432.16 | ! ‘ ‘
11 33 1742.54 3956.75 H ‘ ’ | "
12 36 1610.19 3195.19 i [
13 39 1540.2 2801.91 m i i J il t (| nnni
14 42 1268.14 2542.14 s T T T 0 g e e
15 45 987.95 1268.64 Fig 17: Each storey moment
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5. Conclusions

This paper inspects the usage of unlike pH waters as an
alternative to tap water in concrete through experimental
examination. Based on the practical work and literature
review following conclusions are drawn:

5.1 General

In this study, we concluded that dampers could resist the
lateral instability of tall structures. In this study, using the
analysis tool ETABS we proved the following:

5.2 Maximum Displacement:-

Yielding dampers and Tuned mass Damper effectively
provide passive control in reducing the force acting on the
structure. Here the results showed that the Tuned mass
damper was 37% more effective than yielding dampers as
maximum vertical troops were seen in case II.

5.3 Maximum Storey Drift:-

Drift states the relative displacement between two
consecutive stories, here stated that case 1 is comparatively
more stable than case?2.

5.4 Maximum Storey Shear

Story shear is rubbing force from the all-out dead burden
and live burden acting at each floor level of the design. The
story shear of the highest levels is higher contrasted with
base floors. Story Shear was least by 21 % in the event of
the tuned damper when contrasted with yielding damper.

5.5 Bending moment

In this study, we stated in the above chapter that moment is
minimized by 15%, which directly states that structure
becomes economical as reinforcement requirement becomes
low.

5.6 Future Scope

1) comparison of dampers is presented, whereas in the
future, a comparison of dampers with other resisting
members can be shown.

2) In this study tall structure is considered, whereas, in the
future, mid-rise can be proposed

3) In this study, ETABS is utilized, whereas, in the future,
any other software can be used
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