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Abstract-Buildings now include base isolation (BI)
systems to isolate the structure from any potential
damage caused by seismic motion and stop the
superstructures from absorbing the energy of the
earthquake. The base isolator's mechanism expands the
overall structure's natural period and reduces its
acceleration response to seismic motion.

I INTRODUCTION

Modern Methods for Building Earthquake-Resistant
Structures

A)Shape-Memory Alloys

Special characteristics are desired in an earthquake-
resistant structure. They have the capacity to absorb
large amounts of energy without suffering substantial
damage or developing lasting flaws.

B) Base Isolation

It is a commonly accepted and used strategy for
shielding the structure against seismic forces. It is a
group of structural components that separates the
superstructure from the substructure.

C) Seismic Dampers
The diagonal braces were utilised as a reliable lateral
load resisting device in a moment-resisting frame.

D) Shear Walls Comprised Of A Steel Plate

Steel is well known for its ductile behaviour, making
steel plate shear walls one of the most important parts
of lateral load-resisting systems.

Dampers

An earthquake's vibration energy is controlled by a
damper, which is carefully positioned in buildings to
reduce vibration and building moments

A) Oil Dampers
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When a piston goes through an oil-filled cylinder,
resistance is experienced at the orifice. The absorbing
capacity of oil dampers is approximately inversely
proportional to the vibration's speed.

Oil Dampers

B)Friction Dampers
Two stainless steel plates are connected together by
bolts and a friction plate is put between these.

Friction Dampers

C)Carbon Fibre

A building made of carbon fabric that is earthquake-
resistant and like a huge spider web has been built.
This is the very first seismic reinforced structure
everbuilt out of carbon fibre
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Wind Load Details

\Wind Load IAs Per Is 875-3 (1987)
Factor for Response Reduction 5

Rate of Damping 0.05

Importance Factor 1

\Wind Speed 44

[Terrain Category 3

\Wind Angle Along the X Axis 0

IAngle of Wind Along the YAxis |90

Earthquake Load Conditions Details Between X and

Y

Carbon Fibers Lateral Load As Per 1S 1893-2002
Earthquake Load Seismic Load

Base Isolation Seisminc Zone 1 &V

P . . S . . (The Kkind of soil 1

In tr_us S|tuat|op, the ent!re prqe_cts_fount_jatlon p|_IIars Factor for Response Reduction 0

are isolated using spherical sliding isolation bearings, Ecc.Ratio 0.05

Hence, it is just Earthquake Resistant Designs. Seismic Zone Factor 0.36
[Time Period 0.075

Base Isolation

Fig 1.3d Structure of Buiding With Base Isolater
Il METHODS AND METHODOLOGY

I RESULTS
Column Details
Column Dimension 600mm x230 mm = - Haximum Sy Dspacemens
Grade M30 E—""
Concrete Density 25KN/m?* i -
Longitudinal Bar HYSD 500
Consignment Bar HYSD 415 = =
Beams Details
Beam Dimension 450mm x230 mm
Grade M30
Concrete Density 25KN/m?
Longitudinal Bar HYSD 500
Consignment Bar HYSD 415
Slab Details e m—
Slab thickness 200mm Fig2. Maximum Of Story displacement For Load
Grade M30 Combination 1.5*(D.L+L.L+W.L+F.L) With Base
Concrete density 25KN/m?3 Isolation
Way of slab 2 WAY SLAB
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Storey Displacement (Mm) For Load Combination

levels Base | Le Level Level Level Level Level
ment | vel 2 3 4 5 6
1
Along x 0 8.6 12 15.8 175 17.8 18
Alongy 0 5.8 8.4 10 11 11.2 10.8
Discussion:

1.From the above table and graph, along X at storey 6
shows higher the displacement value than other storey
levels.

2.From the above table and graph, along Y at storey 5
shows higher the displacement value than other storey
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Fig3.Maximum of Story Drift for Load Combination
1.5%(D.L+L.L+W.L+F.L) with Base Isolation
Maximum Story Drift (Mm) for Load Combination.

Storey Displacement (Mm) For Live Load

levels Basem Leve | Level Level Level Level Level
ent 11 2 3 4 5 6
Alongx | 0 38 70 150 210 230 280
Alongy | 0 38 80 150 220 280 360
Discussion:

1. From the above table and graph, along X at storey 6
shows higher the displacement value than other storey
levels.

2. From the above table and graph, along Y at storey 6
shows higher the displacement value than remaining

storey level.
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Fig 5.Maximum of Story Drift for Live Load With
Base Isolation

Maximum of Story Drift for Live Load with Base
Isolation

Levels Base Le Level Level Level Level Level
ment vel 2 3 s4 s5 s6
1
Alongx | 0 28 |13 0.7 0.6 0.45 0.25
Alongy | 0 19 | 09 0.4 0.3 0.25 0.15
Discussion

1. From the above table and graph, along X at storey
1shows higher the story drift value than other storey
levels.

2. From the above table and graph, along Y at storey 1
shows higher the story drift value than remaining
storey level.

Marimom Story Displacement
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Fig 4.maximum of Story Displacement for Live Load
With Base Isolation
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Levels Basem | Leve Leve | Leve | Level Level Level
ent 11 12 13 s4 s5 s6
Alongx | 0 12 13 15 20 18 19
Alongy | 0 12 16 21 265 28 26
Discussion:

1. From the above table and graph, along X at storey 4
shows higher the story drift value than other storey
levels.

2. From the above table and graph, along Y at and
storey 5 shows higher the story drift value than
remaining storey level.

Maximum Story Displacement
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Fig 6.Maximum of Story Displacement For Earth
Quake X Dirction With Base Isolation
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Maximum Of Story Displacement for Earthquake X
Dirction with Base Isolation

Levels Base
ment

Level
1

Level
2

Level
3

Level
4

Level
5

Leve
1 6

Alongx | 0

56

80

114

128

119

120

Alongy | 0

44

68

85

101

102

104

Discussion:

1. From the above table and graph, along x at storey 4
shows higher the displacement value than other storey
levels.

2. From the above table and graph, along Y at storey 5
shows higher the displacement value than remaining
storey level.

B 3 Warimom Story Drits

[

Fig 7.Maximum of Story Drift for Earthquake Load
Along X Axis with Base Isolation

Maximum Story Drift (Mm) For Earthquake Along X
AXxis

Levels Base Leve Level | Level | Level | Level Leve
ment 11 2 3 4 5 1 6
Along x 0 1.8 0.9 0.75 0.5 0.15 0.1
Alongy 0 1.4 0.85 0.6 0.4 0.15 0.1
Discussion:

1. From the above table and graph, along X at storey 1
shows higher the story drift value than other storey
levels.
2. From the above table and graph, along Y at storey 1
shows higher the story drift value than remaining
storey level.

IV CONCLUSION

Following conclusions are made from the analysis's
results:

1.For Maximum Story Displacement

For load combination and dead load there is
maximumum dispacemet at storey 6 along X axis and
at sorey 5 along Y axis

For live load and earthquake along X axis the
maximum displacement at storey 6 along X axis and
at storey 6 along Y axis
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For earth quake along Y axis the maximum
displacement at storey 4 along X axis and at storey 6
along Y axis

For wind load X axis the maximum displacement at
storey 4 along X axis and at storey4,5, 6 along Y axis
and alon wind load Y axis no displacement along X
axis and at storey 6 along Y ais

2.For Maximum Story Displacement

For a given load combination, the largest amount of
drift occurs at storey 1 along the X and Y axis.

The maximum drift for a live load is at story 4 along
the X axis and storey 5 along the Y axis.

Maximum drift for earth quake load along X axis
occurs at story 1 along X and along Y axis.

Maximum drifting for earth quake load across Y axis
occurs at storey 1 along both the X and Y axes.
Maximum drifting for wind loads along the X axis
occurs at storey 1 along the X and along the Y axis.
There is no maximum drifting along X and storey 1
along Y axis for wind load along Y

SUGGESTIONS

I advise all designers and architects to apply these
helpful and significant procedures during their
projects to save either assets or people's lives after
evaluating a variety of approaches and alternatives for
earthquake structure design.

REFERENCE

[1] A.Garcia,M.Prendes-Gero,and J.delCoz, "Design
optimisation of 3D Steel structures: evolutionary
algorithms vs. traditional methodologies,” Journal
of Constructional Steel Research, vol. 62, no. 12,
pp. 1303-1309, 2006.

[2] P.A.Hall, Kripakaran, and B. A genetic approach
for designing moment-resistant steel frames was
developed by Gupta and published in Structural
and Multidisciplinary Optimization, vol. 44, no.
4, pp. 559-574, 2011.

[3] MLeps "New Approach to Reinforced Concrete
Beam Optimization," Computers and Structures,
vol. 81, no. 18-19, pp. 1957-1966, 2003.

[4] V. Govindaraj and J. Ramasamy In 2005,
published an article titled "Optimum detailed
design of reinforced concrete continuous beams

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 454



© February 2023| IJIRT | Volume 9 Issue 9 | ISSN: 2349-6002

using evolutionary algorithms™ in Computer and
Structures, vol. 84, no. #, pp. 34-48..

[5] Mishra, R., Militky, J., Gupta, N., Pachauri, and
B. K. Behera. (2015). earthquake-resistant 3D
woven textile structural concrete composites
modelling and simulation. Engineering, 81:
Composites Part B, 91-97.

[6] Vasanthi,R.,Subramani, TBuilding Earthquake-
Resistant Structures Using SAP.

[71 S. Duggal (2007). Structures designed to
withstand earthquakes. United States: Oxford
University Press,USA

[8] Brzev, S.,Bhargava, L. K., D. Basu, I. Ghosh, D.
C. Rai, and K. V. Ghaisas. Jain, S. K. (2015).
Campus on the Sabarmati, confined masonry for
residential  building. Gandhinagar's Indian
Institute of Technology.

[9] B.S.Taranath (2016). Steel composite
construction is used in the structural study and
design of tall buildings. The CRC press

[10] International Journal of Advanced Research in
Engineering and Technology (IJARET), Volume
5, Issue 6, June (2014), pp. 108-111. Dharane
Sidramappa Shivashaankar and Patil Rao bahdur
Yashwant, "Role of Ferrocement Cavity Wall in
Earthquake Resistant Structure and Construction
Method."

[11]J. P. Moehle (2015). Buildings made with
reinforced concrete have seismic design (pp. 230-
235). McGraw-Hill Education, New York.

[121BMTPC(2006). Atlas of Indian vulnerability
Government of India, Ministry of Urban
Development, Building Materials  and
Technology Promotion Council, New Delhi.
14.1S 13828-1993.

[13] Abarkane,C.,Gallego, A., Suarez, E., Benavent,
and Galé-Lamuela, D.(2017). Analysis of
Ultrasonic Pulse-Echo Signals for Metallic Slit-
Plate Hysteretic Damper Damage Evaluation.
New York's Ammor Books.

IJIRT 158413 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

455



