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ABSTRACT

In Reinforced Cement Concrete structures lateral loads are first which will
grow proportionally with growth in floor height of the structure as a result of
which lateral loads more effective in the top story in contrast to the bottom
story due to which the structures are likely to react as cantilever and that
forces develop high stresses, produce sway movement leads to serious
damages and hence at last results in failure of the structure. Each of these
causes form the study of the effect of lateral loads very dominant. Column is
the most critical member in the building subjected to earthquake loading
because failure of a column can affect the stability of the whole building.
Column may fails due to lack of ductility, strength and weak beam column
joint. A model of a 14 storey structure is made on ETABS Software and
analysis of reinforced concrete framed structure under earthquake excitation
has been carried using the linear static analysis methods as per the guidelines
provided in IS1893:2016 codes to simulate seismic analysis. In order to study
the effect seismic force on LRB system zone II of India a multi-storey hotel
building of G +13 of Square and L Shape configuration is taken in zone II with
and without having a lead rubber bearing (LRB) at its base is analyses using
linear static method. Supports has been removed at base and assigned as
spring and different parameters like storey displacement, storey drift, base
shear, and storey shear for all cases are evaluated and presented in the form of
charts Based on results and comparing the parameters of different cases
namely Asymmetric & Symmetric buildings with and without base isolation
the conclusion can be made that Base isolation is very effective in reducing the
storey drift in Symmetrical building & Asymmetrical building. For
Asymmetrical building the base shear in X direction is reduced after the
implementation of LRB system and in Y direction the same is reduced.
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Now-a-days the demand of area for construction is going on
increasing everywhere. The shortage of place in different
regions has guided to the evolution of vertical growth
restoring from low-rise to average-rise and high-rise or tall
structures. For High-rise structures Reinforced Cement
Concrete is preferred. R.C.C. structures are always subjected
to gravity loads (i.e. vertical loads) and lateral loads (i.e.
horizontal loads), gravity loads consider live load, dead load,
superimposed load, and lateral loads consider earthquake
load and wind load. Previously structures were designed and
drafted for only gravity loads that may not have protection
against lateral or horizontal loads due to low height of
structure (Pallavi Badry, 2018). In Reinforced Cement
Concrete structures lateral loads are first which

will grow proportionally with growth in floor height of the
structure as a result of which lateral loads more effective in
the top story in contrast to the bottom story due to which the
structures are likely to react as cantilever and that forces
develop high stresses, produce sway movement leads to
serious damages and hence at last results in failure of the

structure. Each of these causes form the study of the effect of
lateral loads very dominant (Sohan Lal et al. 2018).

Buildings oscillate during earthquake shaking. The
oscillation causes inertia force to be induced in the building.
The power and term of swaying, and the measure of
dormancy power actuated in a structure rely upon highlights
of structures, called their dynamic qualities, notwithstanding
the attributes of the seismic tremor shaking itself. The
significant unique attributes of structures are methods of
swaying and damping. A method of wavering of a structure is
characterized by related Natural Period and Deformed Shape
in which it sways.

2. METHODOLOGY

In this work, the analysis based on linear static method is
used to investigate “Examination of Performance of
Seismically Isolated and Non-Isolated RC Structure Using
Lead Elastic Bearing Isolators” as per IS-standards. In
order to study the effect seismic force on LRB system zone Il
of India is considered.
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BUILDING MODEL
Cases of a Building Models which has been considered in the study are given below-

Table 2.1: Cases under consideration

Software used

Configuration of Building

Model Dimensions Number of Stories

Seismic forces of

Shaped)

ETABS Asymmetrical (L Shaped) 32mX24m 14 Zone Il as per
IS: 1893:2002.

. Seismic forces of
ETABS symmetrical (Square 24mX24m 14 Zone Il as per

IS: 1893:2002.

Table 2.2: Specifications of Conventional Slab Structure
Specifications \ Data

Typical Storey Height 3m
Base Storey Height 3.0m
No. of Bays along X-Direction | 5

No. of Bays along Y-Direction | 5

Bay Length along X-Direction

6 m (for Square) & 8 m (for L.)

Bay Length along Y-Direction

6 m (for Square) & 8 m (for L.)

Concrete Grade M-25

Density of R.C.C. 25 KN/m?

Density of Masonry 20 KN/m?
Columns (perimeter) 400 mm x 400 mm
Columns (interior) 400 mm x 400 mm
Beams 250 mm x 450 mm
Slab Thickness 130 mm

Bottom Support Conditions

Fixed (for non-isolated) & Spring (for Isolated)

Live Load-
Roof of top floor
Roof of Rest of the structure

1.5 KN/m?
3.5 KN/m?

Soil Conditions

Type 2 Soil (medium)

Damping Ratio

5%, asper IS-1893: 2002 (Part-1)

Poisson Ratio 0.2
Response Reduction Factor 5
Importance Factor 1

Zone Factor

As per 1S1893- 2002 (Part 1) for different Seismic_Zones

The foundation depth is taken at 1.5 m below ground level.

LINEAR STATIC ANALYSIS
Following sequence has been followed to analyse the structure by using ETABS:

Step 1: Model Initialization:

{41 Model Initialization

Intialization Options

(O Use Saved User Defautt Settings

(O Use Settings from a Model File..

(® Use Buit-in Settings With

Display Unts

Steel Section Database

Steel Design Code

Concrete Design Code

o
i
Metric SI v 0
Indian v
IS 800:2007 - ©
IS 456:2000 v ©
OK Cancel
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Fig. 2.1(a): Model Initialization for Square Shaped Structure
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Fig. 2.1(b): Model Initialization for L Shaped Structure
Step 2: Preparing the model of building fram
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Fig. 2.2(a): Plan for Square Structure

@ IJTSRD | Unique PaperID -IJTSRD38542 | Volume-5|Issue-2 | January-February 2021 Page 675


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

ettty st ey re At

Y,

gt
RIS
PRI
e ley ) tate,

"
, U,
% Yyt ,;,,,’/,,,//,,,//, e ry ey

¢/ ’ X
o sy e e e

@IJTSRD | Unique PaperID -1JTSRD38542 | Volume-5|Issue-2 | January-February 2021 Page 676


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Step 3: Defining material and sectional property:

4y Matenal Property Data >
General Data
Materal Name [Mmzs |
Matenal Type | Concrete ~
Directional Symmetry Type Isotropeo ~
Material Display Color === Change...
Matenal Notes Mody/S‘tow Notes ...

Matenal Weight and Mass

(@) Specty Weight Density ) Spectty Mass Density
Weight per Unit Volume [24.9926 kN/m?
Mass per Unit Volume 2548538 kg/m?*

Mechanical Property Data

Modulus of Elasticty, E (25000 | mPa
Poisson’s Ratio, U [O 2 J
Coefficient of Themal Expansion. A |0.00000ss T
Shear Modulus, G 10416 67 MPa
Figure 2.5 (a): Defining concrete properties
+ 41 Material Property Data >
General Data
Matenal Name [Hysoa1s ]
Matenal Type Rebar ~
Directional Symmetry Type Uil social
Matenal Notes Modify /Show Notes. .
Matenal Weight and Mass
(®) Specty Weight Density O Specty Mass Density
Weight per Une Volume [76.9728 | kN/m?
Mass per Unt Volume | 7849.047 Kkg/m?
Mechanical Property Data
Modulus of Blasticity, € [200000 | mPa
Coefficient of Thermal Expansion, A [0.0000117 | 1c
Design Property Data
Modify /Show Matenal Property Design Data ..
Figure 2.5 (b): Defining reinforcement properties
Step 4: Select the section properties:
t4) Frame Section Property Data X
General Data
Propedy Name
e o
Matens! M2S | 2
Notional Size Data Modéy/Show Notional Size.. 5 ® ‘ -
Dvaplay Color [——1] Change >
Notes Modfy/Show Notes. . ° °
e o
Shape
Section Shape Concrete Rectangular v
Section Property Source
Sowrce. User Defined Property Modfiers
. . Modfy/Show Modfiers.
e ’ Currontly Defaut
Depth |450 mm
e = Reinforcement
Wah 250 m
Modfy/Show Rebar...

Figure 2.6 (a): Section of Beam provided 250mmX 450mm
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() Frame Section Property Data X

General Data
Property Name
Materal M25 ~ | .. . 2
Notional Size Data Modfy/Show Notional Size 3
Dwwplay Color = Chenge...
Notes Modfy/Show Notes . ®

Moddy/Show Modéors
Currently Defauit

Figure 2.6 (b): Section properties of column provided 400mm X 400mm

{4y Slab Property Data X

General Data
Property Name ISL-b 130 l
Slab Material M2s v

Notional Size Data Modify/Show Notional Size...
Modeting Type Shel-Thin ~ |
Modfiers (Currently Default) | Moddfy/Show...

Property Data
Type ' Stab =)
Thickness [130 mm

Figure 2.6 (c): Slab properties definition

(4} Frame Property Shape Type X

Shape Type
Section Shape Atz Select v

Froquertly Used Shape Types

weTH Tgo

5L 8@ 00

Figure 2.7: Types of Building frame sections
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Step 5: Select the support conditions for different loading conditions:
As we are aware that the structure is always restrained at the bottom, so in this study also we have considered column ends at

the ground level to be fixed.

Joint Assignment - Restraints n

Restraints in Global Directions

E~1 Translation X -1 Rotation about X
-1 Transiation Y -] Rotation about Y
-1 Transiation Z 1 Rotation about Z

Fast Restraints

L] | A | e

OK Close Apply

Figure 2.8 (a): Assigning Fixed supports without LRB

1 dy Point Spring Property Data

General Data
Propecty Name t
Ouesplay Color |
Propeny Notes

Sporyg Sifiness Options

Swnple Spring Stiffness in Global Drections
Translation X c kN/m
Translation Y o KN/
Transiation Z 200 KN/
Fotation abowut X-Axis ¢ KN-m/rad
Rotation abowt  Y-Asda - KN m/rad
Rotation abowt Z-Acas c N rad

Sengle Joimt Linkcs at Poire
| Unk Propeny Asial Direction Axio 2 Angle
LRB ~ |-z o

Figure 2.8 (b): Assigning Spring supports with LRB

Step 6: Selection of Modal case type:

e iy Modal Case Data

. Geoooral

i Modal Cane Name m I Dosign.
Modal Case SubType Eigen ~ MNotes
Excihude Objects in thm Groun Mot Applc abxie

Mass Sowrce MaSeot

P.Deka/Nocdnear Stffress

(®) Une Preosect P-Deolta Settings MNone Moty /Show
: D Use Nonknear Case (Loads at End of Case NOT incladed)
l Nonlrear Case

Loade Agpled

Advanced Losd Data Does NOT st ) Advanced

Other Parametors

Masamum Number of Modes 2 |
My furnber of Modes L |
Frequency Shft (Certer) EO ]f_vv:fo.c
Cutol! Freguency (Radius) o | oyersec
Convergence Tolerance [1E-09 |

E2] Asow Acto Freaquency Shiting

OK Cancel

Figure 2.9: Window showing modal case

@ IJTSRD | Unique PaperID -IJTSRD38542 | Volume-5|Issue-2 | January-February 2021 Page 679


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Step 7: Defining the load parameter and its magnitude.
Defining load cases

13} Load Cases 7 X
Load Cases Ok 1o
Load Case Name Load Case Type Add New Case
Add Copy of Case
Uve Lrexr R Modfy/Show Case
MAsONry Lnexr Ratic o Cve
EQx Linesr Static R
EQy Unexr St v Show Load Case Tree
oK
Cancel

Fig. 2.10: Load cases details
Defining Load Patterns

() Define Load Patterns X |
Loads Ock To
Sef Weght Ado
Load Type Mutipler Lateral Load

Dead Cox b : 1 ) ¥

Desd  WDad  ®B F |

Live Lve 0

mas0NY Super Dead 0

Ex Seamic 0 151893 2002

EQy Seismic 0 151893 2002

Cancel

Fig. 2.11: Load Pattern Details
Defining load combinations

{4} Load Combinations X

Combinations Click to:

DConl Add Mew Combo ...
DCon2

DCon3
DCond
DCeonS
DConb
DCon?
DCond
DCon8
DConl10
e N i B Crt
DCon13
DConl4d

OK Cancel

Fig. 2.12: Combinations of load cases
Step 8: Structural analysis of building frames for above loading conditions.

Step 9: Comparative analysis of outcomes in terms of Maximum Reactions, Maximum Story Displacement and Maximum
Overturning Moments, Story Shear and Base Shear

Step 10: Critical study of results.
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LOAD CASE SPECIFICATIONS
In the analysis of structure, various types of loading conditions are studied and as given below:

A. Static or Dead Load:

These are the heaps which acts vertically descending and emerges because of oneself load of the structure. Dead loads
incorporate mass of the basic part, for example, radiates, segments, sections and so on just as that of non-auxiliary components,
for example, floor covers, bogus roofs, stone work dividers and so forth Dead burden is assessed according to its cross-sectional
zone increase with the thickness of material utilized. Density of following material:

Density of RCC member = 25 KN/m3.
Density of PCC member = 20 KN/m3.

B. Liveload (IS 875: Part Il and IV):
Live loads are those which may change in position and magnitude. According to IS 1893, table 8, Percentage of Imposed Loads
which is to be evaluated in Seismic Mass Calculation are manifested as

Table 2.3: Percentage of Imposed Load

Imposed Uniformity Distributed Floor Loads (KN/ m2) Percentage of Imposed Load
Up to and including 3 25

Above 3 50

C. Load Combinations:

Asindicated by IS 1893 (Part 1): 2002, Clause 6.3.1.2the following burden blends of gravity and horizontal burdens with inexact
Partial wellbeing factors for limit state plan of fortified solid structures and prestressed solid structures are-

1. 1.5(D.L.+1L)

2. 1.2(D.L.+LL.#EL)

3. 1.5(D.L.#EL)

4. 09D.L.#15EL.L.

Here, 1.5, 1.2 and 0.9 are incomplete security components and DL, IL and EL represent the reaction amounts because of dead
burden, forced burden and assigned tremor load individually. The structure is then examined and intended for the mix that
yields the most basic worth.

In this thesis works following above cases are expanded and applied in the respective directions as-
1.5 (D.L. + M.L. + LL.)

1.2 (D.L. + M.L. + LL. + EQX)
1.2 (D.L. + M.L. + LL. - EQX)
1.2 (D.L. + M.L. + LL. + EQY)
1.2 (D.L. + M.L. + LL. - EQY)
1.5 (D.L. + M.L. + EQX)

1.5 (D.L. + M.L. - EQX)

1.5 (D.L. + M.L. + EQY)

1.5 (D.L. + M.L. - EQY)

10. 0.9 (D.L. + M.L)) + 1.5 EQX
11. 0.9 (D.L. + M.L.) - 1.5 EQX
12. 0.9 (D.L. + M.L)) + 1.5 EQY
13. 0.9 (D.L. + M.L.) - 1.5 EQY
14. Modal Combination.

OO WN e

Table 2.4: Details of Load Combinations

N Combination Names in Corresponding Combination considered in this
. ETABS Software Research Work as per 1S-1893 :2002
1 UDCon.1 1.5 (D.L.+ M.L. + LL.)
2 UDCon.2 1.2 (D.L. + M.L. + LL. + EQX)
3 UDCon.3 1.2 (D.L. + M.L. + L.L. - EQX)
4 UDCon.4 1.2 (D.L. + M.L. + L.L. + EQY)
5 UDCon.5 1.2 (D.L. + M.L. + L. - EQY)
6 UDCon.6 1.5 (D.L. + M.L. + EQX)
7 UDCon.7 1.5 (D.L. + M.L. - EQX)
8 UDCon.8 1.5 (D.L. + M.L. + EQY)
9 UDCon.9 1.5 (D.L. + M.L. - EQY)
10 UDCon.10 0.9 (D.L.+ M.L.) + 1.5 EQX
11 UDCon.11 0.9 (D.L.+ M.L.) - 1.5 EQX
12 UDCon.12 0.9 (D.L.+ M.L.) + 1.5 EQY
13 UDCon.13 0.9 (D.L. + M.L.) - 1.5 EQY
14 Modal Modal Combination
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D. Seismic Loads (IS 1893: 2002)

At the point when a structure is exposed to ground movement or ground vibration it reacts in shaking style. The irregular
blending of structure is conceivable in all potential ways for example in Horizontal (X) and (Y) heading and furthermore in
Vertical (Z) course. This movement makes the structure vibrate in each of the three headings. These seismic powers are assessed
from IS: 1893:2002.

FLOW CHART DIAGRAM
Start
>
| Selecting IS Codes ‘

A 4

| Defining Dimensions of the Plan ‘
4

[ Defining Material Properties I
¥

[ Defining Members Properties |
> o
[ Assigning Loads and Load Combinations 1

a

[ Fun Analvsis I

a

| Extract Results |
Figure 2.11 Flowchart of procedure on ETABS

PROCEDURE FOR LINEAR STATIC ANALYSIS IN ETABS SOFTWARE:
This examination is generally major and the least complex sort for reformist breakdown investigation.

Itincludes of major basic components. Since this strategy is generally fundamental and practically exact, most ordinary burden
conditions are applied with exceptionally moderate appraisal conditions. Following technique as under,

Step: - 1 Establish the limited component model;

Step:- 2 First, the structure is broke down with gravity load (Dead burden, live burden) and Seismic burdens to acquire the yield
results for second and shear without Using LRB.

Step:- 3 Now, a similar structure is investigated with gravity load (Dead burden, live burden) and Seismic burdens to get the yield
results for second and shear Using LRB(Lead Rubber Bearing) Isolator.

Step:- 4 the static burden blends were gone into ETABS v16.2.1 program and a model of the structure was created and for each
instance of various cases the PC re enactment was executed utilizing ETABS programming and the outcome are inspected.

Step:- 5 Further, from investigation results acquired, if for any part end association or along the range it is surpassed as far as
possible dependent on shear power, pivotal burden and twisting second, the part is normal as a bombed part.

MODEL DEFINITION:

Model Geometry

For the investigation, G+14 story building is thought of. The structure has 4 sounds in X- course and 4 coves in Y-bearing with the
arrangement measurement of 24 m x 24 m (for Square) and 24m x 32 m (for L Shaped) Structure and story tallness of 3 m in
common story and 3 m in base story. To examine the impact under parallel power, building is kept Symmetric and Asymmetric
both in plan. The state of the section in plan is kept square and size of the segment is kept consistent through the tallness of
structure.
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The structure consider in the examination is to be situated in seismic Zone II, and expected for Commercial use (Hotel).
Building is established medium quality soil. The segments at base are thought to be given Mat balance. Reaction decrease
factor for the exceptional second resting outline without shear divider and casing with shear divider has taken as 5
(Ductile itemizing is accepted). The completion load on the floor is taken as 1.5 KN/m2. Live burden on the floor is
taken as 3.5 KN/m2. In seismic weight estimation, 25% of the floor live loads are considered in the examination.

The beams and columns are designed as per ordinary requirements of a building .following tables explain the detailing of beams
and columns-

Table 2.5: Details of Column

Type of column Outer (perimeter) column Interior column

Size and shape 400mm X 400mm 400mm X 400mm
Cover 60mm 60mm
Diameter of main bars 20mm 20mm
Diameter of tie bars 10mm 10mm

Table 2.6: Scheduling for Beams (250mm x 450mm)

Storey Feinforcement Stirmups
Bottom steel Top steel Eu:ﬁ;;}:m M::': E;F_::f
Continne Curtsils Continue | Extra top (SPI::M) Dria (Spacing)
Interior long frame beams remforcement
11® and12® | 2=16-1=10 - 2216=1210 . (75> 8 (250)
9% and 10® 2e16+1210 - 2816+1210 1216 8(7%) 8 (250)
7= and 8 281 G5=1212 2216 28] 2=28]10 i=l& B(75) B (250}
Below 6 3216 = 2216-1210 2216 8(75) 8 (250)
Exterior long frame beam reinforcement
11" g12® 2#16-1210 - 2216+1210 z 275> 8 (2503
7% and 10™® JH16=1812 - 2816+1210 1=16+1812 E(75) £ (250)
Below 6% 2E16=1210 - 2216+=1210 1=16=1212 g(75) £ (250)
Exterior short frame beam reinforcement
10™ and 12%® 2ulG-lml2 = 215 1ul0 lalG+1lml2 B(75) B (250)
2% ang 9™ 2#16-1#10 1212 2216-1210 3216 8(75) 8 (250
7 and 6™ 3216 - 2216+1=210 3216 (73> £ (250)
Below 5% 3£16 2816+1212 I=16 B(75) £ (250)
Interior short direction frame beam reinforcement
10™ and 12% Imls lel6+1ml0 2u]15+1wl0 Imls B(73) 8 (250}
E™ and 9™ W16 1] G+1m]2 NG ETIL] B(75) £ (250)
7 and 6™ 3216 1216+1=10 =16 3=l6+1812 3(73) 8 (250)
Below 5% 3=l6 =16 2816+-1=10 Fslg+1=12 B(73) B (230}

Cases Considered for analysis
The following cases has been considered for the analysis of work. Modeling has been carried out using ETAB 16.2.1.

Case (1) Symmetrical building subjected to Seismic forces in general condition (Square Shaped G+13)
./ oS 2/ \2/ o/ e - T

R |
O e o e de

T G — + o i =

t t !

o s ==

] : '3 | !

- 1

©
,!‘.
gr—

5

i»—

Fixed Base BB
’ . l :

1 )4 , 1 4 4
>k o - = it

Figure 2.12 Plan View of G+13 Square Figure 2.13 3-D View of G+13 Square
Shaped Structure without LRB Shaped Structure without LRB
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Case (2) Symmetrical building subjected to Seismic forces with Lead Rubber Bearing Isolator at base (Square Shaped

G+13)
~ ~ ~ = : -
® .90 .0.0. .0 e
o | | ] | =i
B Isolator at Base
\ - \ ¢ p o~

r’;“ _‘L‘
OH—x—1 | | |

Figure 2.14 Plan View of G+13
Square Shaped Structure

tivate Windows

Figure 2.15 3-D View of G+13 Square
Shaped Structure with LRB at Base

Case (3) Asymmetrical building subjected to Seismic forces in General Conditions (L Shaped G+13)
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Figure 2.16 Plan View of G+13 L Shaped Structure
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Figure 2.17 3-D View of G+13 L Shaped Structure
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Case (4) Asymmetrical building subjected to Seismic forces With LRB at Base (L Shaped G+13)

e 5 .. LRB at Base

LRB at Base

~

¢

1 &

— k b L (8
t\ ¥
Figure 2.18 Plan View of G+13 L Figure 2.19 3-D View of G+13 L
Shaped Structure with LRB at Base Shaped Structure with LRB at Base

3. RESULTS AND DISCUSSIONS

Introduction:

In this Chapter, to investigate “Examination of Performance of Seismically Isolated and Non- Isolated RC Structure Using
Lead Elastic Bearing Isolators” as per IS-standards. In order to study the effect seismic force on LRB system zone Il of Indiaa
multistory hotel building of G +13 of Square and L Shape configuration is taken in zone Il with and without having a lead rubber
bearing (LRB) at its base is analyses using linear static method. Following four cases were considered -

1. Symmetrical (Square) building subjected to seismic forces in normal conditions for Zone II without any base isolation.
2. Symmetrical (Square) building subjected to seismic forces in normal conditions for Zone II with LRB at its base.

3. Asymmetrical (L) building subjected to seismic forces in normal conditions for Zone Il without any base isolation.

4. Asymmetrical (L) building subjected to seismic forces in normal conditions for Zone Il with LRB at its base.

In this chapter the results are to be discussed in the following parameters
DETERMINATION OF STOREY DISPLACEMENT FOR DIFFERENT CASES
DETERMINATION OF STOREY DRIFT FOR DIFFERENT CASES
CALCULATION OF BASE SHEAR FOR DIFFERENT CASES
DISTRIBUTION OF STOREY SHEAR (SHEAR FORCE)

DEFORMED SHAPE REPRESENTATION FOR ALL THE STRUCTURES

VVVVYVY

Determination of storey displacement for different cases:

Symmetrical Building without base isolation -

In this case we consider a square shaped 14 storey building with fixed base. The effect of loading as per IS 1893:2002 is
explained in the form of parameters discussed below.

Storey displacement in X direction
Table No. 3.1 Storey Height with storey displacement in X direction
TABLE: Story Response
Story \ Elevation \ Location X-Dir Y-Dir

m___
Story14 42 Top 34416 | 0.034
Story13 39 Top 33.607 | 0.007
Story12 36 Top 32.335 | 0.002
Storyl1l 33 Top 30.619 | 0.001
Story10 30 Top 28.523 | 0.001
Story9 27 Top 26.116 | 0.001

@ IJTSRD | Unique PaperID -IJTSRD38542 | Volume-5|Issue-2 | January-February 2021 Page 685


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Fig 3.1 Storey Response plot in X direction

Storey displacement in Y direction

Table No. 3.2 Storey Hei

TABLE: Story Response

Story8 24 Top 23.458 | 0.001
Story7 21 Top 20.605 | 0.001
Story6 18 Top 17.606 | 0.001
Story5 15 Top 14.506 | 0.001
Story4 12 Top 11.341 | 0.001
Story3 9 Top 8.146 | 0.002
Story2 6 Top 4.962 | 0.001
Story1l 3 Top 1.945 | 0.011
Base 0 Top 0 0
-: P Maxi Story D
= o
_[fu-'i'w
v ooy Foe ' | Sheryia 4
2nl'ﬂ"v N2 - ey i3
~ Ovolay Cotors =
[ - Stery !t
v lngma K —
TS
By 7
e
Sy
B P S S S o . A
Come b Displacement, mm

ht with storey displacement in Y direction

Story \ Elevation Location X-Dir Y-Dir
. m

Story14 42 Top 0.033 | 21.522

Story13 39 Top 0.006 | 21.006

Story12 36 Top 0.001 | 20.209

Story11 33 Top 0.001 | 19.137

Story10 30 Top 0.001 | 17.827

Story9 27 Top 0.001 | 16.323

Story8 24 Top 0.001 | 14.661

Story7 21 Top 0.001 | 12.878

Story6 18 Top 0.001 | 11.004

Story5 15 Top 0.001 | 9.066

Story4 12 Top 0.001 | 7.089

Story3 9 Top 0.002 | 5.092

Story?2 6 Top 0.001 | 3.102

Storyl 3 Top 0.01 1.219

Base 0 Top 0 0
: E Foryfent i Maximum Story Displacement
e |
vy Parge N Ry E 2D
e T s
Gl ¥ £ |
v :9-::“ b } S0
| Sk
SoonT
Sent
Sacepd
Sorgd
ot
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The bad o e o bhad ssmbs e b bt S st o Msmnd

Fig 3.2 Storey Response plotin Y direction
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Symmetrical Building with LRB -

In this case we consider a square shaped 14 storey building its base having spring links due to base isolation (LRB). The effect of
loading as per IS 1893:2002 is explained in the form of parameters discussed below.

Storey displacement in X direction
Table No. 3.3 Storey Height with storey displacement in X direction
TABLE: Story Response

Story  Elevation \ Location X-Dir Y-Dir
m | mm mm
Story14 42 Top 25.001 | 0.035
Story13 39 Top 24.632 | 0.006
Story12 36 Top 24.083 | 0.001
Storyl1l 33 Top 23.352 | 0.001
Story10 30 Top 22.463 | 0.001
Story9 27 Top 21.443 | 0.001
Story8 24 Top 20.318 | 0.001
Story7 21 Top 19.111 | 0.001
Story6 18 Top 17.844 | 0.001
Story5 15 Top 16.534 | 0.001
Story4 12 Top 15.196 | 0.001
Story3 9 Top 13.841 | 0.003
Story2 6 Top 12.459 | 0.006
Story1l 3 Top 10.883 | 0.027
Base 0 Top 9.517 | 1.876
[ e — Maximum Story Displacement
w lhew
Conplay Ty :r;;:r:d
e : il
Seery Rarge "?ﬂ_":-l e -
o -
- E“"f'_:: . e Saspne
Lasgaerad Tupan o
Srargl -
o
Sarrl -
Bierps -
fwrgd =
gy -
[ S—— | Displacement, mm

Fig 3.3 Storey Response plot in X direction

Storey displacement in Y direction

Table No. 3.4 Storey Height with storey displacement in Y direction

TABLE: Story Response

Story \ Elevation Location X-Dir Y-Dir
m mm mm

Story14 42 Top 0.058 | 25.024
Story13 39 Top 0.01 | 24.636
Story12 36 Top 0.001 | 24.084
Story11 33 Top 0.001 | 23.352
Story10 30 Top 0.001 | 22.463
Story9 27 Top 0.001 | 21.443
Story8 24 Top 0.001 | 20.318
Story7 21 Top 0.002 | 19.112
Story6 18 Top 0.002 | 17.844
Story5 15 Top 0.002 | 16.534
Story4 12 Top 0.002 | 15.196
Story3 9 Top 0.004 | 13.842
Story2 6 Top 0.009 | 12.462
Storyl 3 Top 0.043 | 10.899

Base 0 Top 3.122 | 10.764
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" F1g34 Storey Response plotin Y direction

Asymmetrical (L Shaped) Building without base isolation -
In this case we consider a L shaped 14 storey building with fixed base. The effect ofloading as per IS 1893:2002 is explained in
the form of parameters discussed below.

Storey displacement in X direction
Table No. 3.5 Storey Height with storey displacement in X direction
TABLE: Story Response
Story \ Elevation \ Location X-Dir Y-Dir

Story14 42 Top 40.187 | 1.255
Story13 39 Top 39.444 | 1.094
Story12 36 Top 38.283 | 0.976
Storyl1l 33 Top 36.738 | 0.869
Story10 30 Top 34.867 | 0.759
Story9 27 Top 32.726 | 0.65
Story8 24 Top 30.369 | 0.544
Story7 21 Top 27.845 | 0.441
Story6 18 Top 25.198 | 0.343
Story5 15 Top 22.466 | 0.253
Story4 12 Top 19.683 | 0.172
Story3 9 Top 16.882 | 0.102
Story2 6 Top 14.111 | 0.043
Story1 3 Top 1.548 | 0.028
Base 0 Top 0 0
it f':: — Maximum Story Displacement
v Shew
Drichy Tyze Man sovy Gogd
N, OCo 12 v
b u.r' Load x
?w Range "M
© Owplay Colors =
Globel X " 5.
Glotel ¥ ;. e
v Logerd
Legend Tywe Nore
D —— 4 . ) -y Iy v v v —_ - Y
L] a0 L 7o 1% ne 40 neo ne Mo a0t
Can oo | Displacement, mm

Fig 3.5 Storey Response plot in X direction
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Storey displacement in Y direction
Table No. 3.6 Storey Height with storey displacement in Y direction
TABLE: Story Response
Story \ Elevation Location X-Dir Y-Dir

. m
Story14 42 Top 2.504 | 40.187
Story13 39 Top 2.174 | 39.444
Story12 36 Top 1.911 | 38.283
Story11 33 Top 1.665 | 36.738
Story10 30 Top 1.424 | 34.867
Story9 27 Top 1.192 | 32.726
Story8 24 Top 0.971 | 30.369
Story7 21 Top 0.766 | 27.845
Story6 18 Top 0.577 | 25.198
Story5 15 Top 0.409 | 22.466
Story4 12 Top 0.264 | 19.683
Story3 9 Top 0.147 | 16.882
Story2 6 Top 0.058 | 14.111
Story1l 3 Top 0.035 | 1.548
Base 0 Top 0 0
"'N:' vty Maximum Story Displacement
v Sow
Owplay Troe Max gy Sapd
Cose Corte DCon 0
vm'. a4 o
Sy e {4 Shns | Saey1d 4
'Aw.-"-'“" | B Shony1 ) 4
R L= sari
Legerd Tipe tere
Shoert -
StoryT o
Sory$ 4
P
a3 4
Saaryt
L1 a L1 12e "we 2 M0 283 o o “ae
Case/Combo ) | Displacement, mm

Fig 3.6 Storey Response plotin Y direction

Asymmetrical (L Shaped) Building with LRB-
In this case we consider a L shaped 14 storey building its base having spring links due to base isolation (LRB). The effect of
loading as per IS 1893:2002 is explained in the form of parameters discussed below.

Storey displacement in X direction
Table No. 3.7 Storey Height with storey displacement in X direction
TABLE: Story Response
Story Elevation Location X-Dir Y-Dir

m_

Story14 42 Top 37.439 | 1.254
Story13 39 Top 36.825 | 1.079
Story12 36 Top 35.883 | 0.95
Story11 33 Top 34.648 | 0.834
Story10 30 Top 33.163 | 0.716
Story9 27 Top 31.471 | 0.599
Story8 24 Top 29.615 | 0.485
Story7 21 Top 27.632 | 0.375
Story6 18 Top 25.59 | 0.302
Story5 15 Top 23.515 | 0.258
Story4 12 Top 21.403 | 0.227
Story3 9 Top 19.273 | 0.212
Story2 6 Top 17.108 | 0.22
Story1l 3 Top 14.63 | 0.276

Base 0 Top 13.795 | 4.021
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Fig 3.7 Storey Response plot in X direction
Storey displacement in Y direction
Table No. 3.8 Storey Height with storey displacement in Y direction
TABLE: Story Response
Story \ Elevation Location X-Dir Y-Dir
. m
Story14 42 Top 1.761 | 36.804
Story13 39 Top 1.53 | 36.195
Story12 36 Top 1.34 | 35.25
Story11 33 Top 1.159 | 34.021
Story10 30 Top 0.982 | 32.554
Story9 27 Top 0.81 | 30.891
Story8 24 Top 0.644 | 29.072
Story7 21 Top 0.488 | 27.134
Story6 18 Top 0.342 | 25.11
Story5 15 Top 0.253 | 23.061
Story4 12 Top 0.248 | 21.036
Story3 9 Top 0.255 | 18.986
Story?2 6 Top 0.277 | 16.896
Storyl 3 Top 0.325 | 14.505
Base 0 Top 4.055 | 13.742
v '::' S Maximum Story Displacement
v Show
Display Type Max story displ
T - v
. Diplay For A= P
o e s o+
Godal X | N Storyt1 <
S Globad Y Bl R e
Legend Type Nooe
Sonyt -
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Storyt -
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Fig 3.8 Storey Response plotin Y direction
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Determination of storey drift for different cases:
Storey Drift for Symmetrical Building in without base isolation

Table No. 3.9 Storey Height with storey drift in X direction
TABLE: Story Response

Story @ Elevation Location X-Dir Y-Dir
m
Story14 42 Top 0.00027 | 0.000013
Story13 39 Top 0.00042 | 0.000002
Story12 36 Top 0.00057 | 3.64E-07
Storyl1l 33 Top 0.0007 | 5.89E-08
Story10 30 Top 0.0008 | 9.89E-08
Story9 27 Top 0.00089 | 8.7E-08
Story8 24 Top 0.00095 | 8.36E-08
Story7 21 Top 0.001 7.85E-08
Story6 18 Top 0.00103 | 7.68E-08
Story5 15 Top 0.00106 | 5.68E-08
Story4 12 Top 0.00107 | 1.36E-07
Story3 9 Top 0.00106 | 4.33E-07
Story2 6 Top 0.00101 | 0.000003
Storyl 3 Top 0.00065 | 0.000004
Base 0 Top 0 0
tace Sonft SR N
v Shew
Dagley Type M story
Case Cont 0Com2
v m"' it | “1""
Slo-yPcve “m Mu]
v mo.. |
Gobal X M 5. Stary1) 4
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Fig 3.9 Storey Response plot in X direction

Table No. 3.10 Storey Heig

TABLE: Story Response

ht with storey drift in Y direction

Story  Elevation Location X-Dir Y-Dir
m
Story14 42 Top 0.000013 | 0.00018
Story13 39 Top 0.000002 | 0.00027
Story12 36 Top 3.46E-07 | 0.00036
Story11 33 Top 3.84E-08 | 0.00044
Story10 30 Top 8.09E-08 | 0.0005
Story9 27 Top 7.1E-08 | 0.00055
Story8 24 Top 6.97E-08 | 0.00059
Story7 21 Top 6.66E-08 | 0.00063
Story6 18 Top 6.7E-08 | 0.00065
Story5 15 Top 4.92E-08 | 0.00066
Story4 12 Top 1.32E-07 | 0.00067
Story3 9 Top 4.25E-07 | 0.00066
Story?2 6 Top 0.000003 | 0.00063
Story1 3 Top 0.000003 | 0.00041
Base 0 Top 0 0
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Fig 3.10 Storey Response plotin Y direction

Storey Drift for Symmetrical Building in with LRB
Table No. 3.11 Storey Height with storey drift in X direction

TABLE: Story Response

Story }Elevation Location  X-Dir Y-Dir
| m
Story14 42 Top 0.00013 | 0.000014
Story13 39 Top 0.00018 | 0.000002
Story12 36 Top 0.00024 | 3.64E-07
Storyl1 33 Top 0.0003 | 2.47E-08
Story10 30 Top 0.00034 | 7.01E-08
Story9 27 Top 0.00038 | 6.05E-08
Story8 24 Top 0.0004 | 6.07E-08
Story7 21 Top 0.00042 | 5.67E-08
Story6 18 Top 0.00044 | 6.95E-08
Story5 15 Top 0.00045 | 3.74E-08
Story4 12 Top 0.00045 5E-07
Story3 9 Top 0.00047 | 0.000003
Story?2 6 Top 0.00054 | 0.000011
Story1 3 Top 0.00169 | 0.000617
Base 0 Top 0 0
"f‘: —— Maximum Story Drifts
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Fig 3.11 Storey Response plot in X direction
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Table No. 3.12 Storey Height with storey drift in Y direction
TABLE: Story Response

Story \ Elevation \ Location X-Dir Y-Dir
m
Story14 42 Top 0.000014 | 0.00013
Story13 39 Top 0.000002 | 0.00018
Story12 36 Top 3.64E-07 | 0.00024
Story11 33 Top 2.47E-08 | 0.0003
Story10 30 Top 7.01E-08 | 0.00034
Story9 27 Top 6.05E-08 | 0.00038
Story8 24 Top 6.07E-08 | 0.0004
Story7 21 Top 5.67E-08 | 0.00042
Story6 18 Top 6.95E-08 | 0.00044
Story5 15 Top 3.74E-08 | 0.00045
Story4 12 Top 5E-07 0.00045
Story3 9 Top 0.000003 | 0.00047
Story?2 6 Top 0.000011 | 0.00054
Story1 3 Top 0.000617 | 0.00169
Base 0 Top 0 0
v Name
_— anreas Maximum Story Drifts
v Show
Dplay Troe Max ey oy
DCantd v
v Dutey e - st
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Fig 3.12 Storey Response plotin Y direction

Storey Drift for Asymmetrical (L Shaped) Building in without base isolation

Table No. 3.13 Storey Hei

TABLE: Story Response

ht with storey drift in X direction

Story @ Elevation Location X-Dir Y-Dir
Story14 42 Top 0.00023 | 6.7E-05
Story13 39 Top 0.00034 | 5.4E-05
Story12 36 Top 0.00047 | 5.6E-05
Story11 33 Top 0.00058 | 5.5E-05
Story10 30 Top 0.00067 | 5.5E-05
Story9 27 Top 0.00075 | 5.4E-05
Story8 24 Top 0.00081 | 5.2E-05
Story7 21 Top 0.00085 | 4.9E-05
Story6 18 Top 0.00088 | 4.5E-05
Story5 15 Top 0.00091 | 4.1E-05
Story4 12 Top 0.00092 | 3.6E-05
Story3 9 Top 0.00091 | 2.9E-05
Story2 6 Top 0.00086 | 2.1E-05
Story1 3 Top 0.00052 | 1.2E-05
Base 0 Top 0 0
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Fig 3.13 Storey Response plot in X direction
Table No. 3.14 Storey Height with storey drift in Y direction
TABLE: Story Response
Story  Elevation | Location X-Dir Y-Dir
Story14 42 Top 7.8E-05 | 0.00027
Story13 39 Top 5.8E-05 | 0.00039
Story12 36 Top 5.5E-05 | 0.00051
Story11 33 Top 5.3E-05 | 0.00062
Story10 30 Top 5.2E-05 | 0.00071
Story9 27 Top 0.00005 | 0.00078
Story8 24 Top 4.7E-05 | 0.00083
Story7 21 Top 4.3E-05 | 0.00087
Story6 18 Top 3.9E-05 | 0.00089
Story5 15 Top 3.4E-05 | 0.00091
Story4 12 Top 2.9E-05 | 0.00092
Story3 9 Top 2.3E-05 | 0.00091
Story2 6 Top 2.1E-05 | 0.00085
Story1l 3 Top 7E-06 | 0.00052
Base 0 Top 0 0
[y e ' ot ol
v Suw l
Deplay Type Man gory drfts
CaneTondo DConlé
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Fig 3.14 Storey Response plot in

Y direction
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Storey Drift for Asymmetrical (L Shaped) Building in with LRB
Table No. 3.15 Storey Hei

TABLE: Story Response

ht with storey drift in X direction

Story  Elevation | Location  X-Dir Y-Dir
m
Story14 42 Top 0.00018 | 7.5E-05
Story13 39 Top 0.00026 | 0.00006
Story12 36 Top 0.00036 | 6.1E-05
Storyl1l 33 Top 0.00045 | 0.00006
Story10 30 Top 0.00052 | 5.9E-05
Story9 27 Top 0.00057 | 5.8E-05
Story8 24 Top 0.00062 | 5.6E-05
Story7 21 Top 0.00065 | 5.3E-05
Story6 18 Top 0.00068 | 4.9E-05
Story5 15 Top 0.0007 | 4.5E-05
Story4 12 Top 0.00071 | 4.2E-05
Story3 9 Top 0.00074 | 4.2E-05
Story2 6 Top 0.00088 | 4.5E-05
Story1l 3 Top 0.00281 | 0.00131
Base 0 Top 0 0
": e Maximum Story Drifts
v Sow
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Fig 3.15 Storey Response plot in X direction

Table No. 3.16 Storey Hei

TABLE: Story Response

ht with storey drift in Y direction

Story  Elevation | Location X-Dir Y-Dir
Story14 42 Top 8.5E-05 | 0.00023
Story13 39 Top 6.4E-05 | 0.00032
Story12 36 Top 6.1E-05 | 0.00041
Story11 33 Top 5.9E-05 | 0.00049
Story10 30 Top 5.7E-05 | 0.00055
Story9 27 Top 5.5E-05 | 0.00061
Story8 24 Top 5.2E-05 | 0.00065
Story7 21 Top 4.9E-05 | 0.00068
Story6 18 Top 4.5E-05 | 0.00069
Story5 15 Top 0.00004 | 0.00071
Story4 12 Top 3.6E-05 | 0.00071
Story3 9 Top 3.6E-05 | 0.00073
Story2 6 Top 5.2E-05 | 0.00085
Story1l 3 Top 0.0013 | 0.00282

Base 0 Top 0 0
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Fig 3.16 Storey Response plotin Y direction

Calculation of Base Shear for different cases:
Table No. 3.17 Comparison of bases shear for different cases

Case Considered B?Se Sl}ear (KN) B.ase Slfear (KN)
e in X direction in Y direction

Symmetrical (Square Shaped) Building

. Without Base Isolation 33542 23170
Symmetrical (Square Shaped) Building

2 With LRB 154.93 154.93
Symmetrical (L Shaped) Building

3 Without Base Isolation pitp-o4 25078
Symmetrical (L Shaped) Building

4 With LRB 189.42 186.45

Base ShearinY DirectionKN
BaseShearinXDirection KN o

J0n

E
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d

250
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Fig 3.17 Representation of Base Shear Fig 3.18 Representation of Base Shear
for different Cases in X direction for different Cases in Y direction
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Distribution of Storey Shear (Shear Force)
Storey Shear for Symmetrical Building in without base isolation

Table No. 3.18 Storey Shear with respect to hei

TABLE: Story Response

Story \Elevation Location

. m

X-Dir
kN

ht of building

Y-Dir
kN

Story14 42 Top -82.697 0
Bottom -82.697 0
Story13 39 Top -96.255 0
Bottom | -96.255 0
Story12 36 Top -175.973 0
Bottom | -175.973 0
Storyl1 33 Top -142.958 0
Bottom | -142.958 0
Story10 30 Top -198.318 0
Bottom | -198.318 0
Story9 27 Top -243.16 0
Bottom -243.16 0
Story8 24 Top -278.59 0
Bottom -278.59 0
Story7 21 Top -305.716 0
Bottom | -305.716 0
Story6 18 Top -325.646 0
Bottom | -325.646 0
Story5 15 Top -339.486 0
Bottom | -339.486 0
Story4 12 Top -348.343 0
Bottom | -348.343 0
Story3 9 Top -353.326 0
Bottom | -353.326 0
Story?2 6 Top -355.54 0
Bottom | -355.54 0
Story1l 3 Top -356.094 0
Bottom | -356.094 0
Base 0 Top 0 0
Bottom 0 0
¥ :‘: Roryferw ! | Srory Shears
v Shew
Dugiay Tyoe Shory sheers
N, |
= M.;" | stoeyre -
Ny e o Setes | w03 -
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Fig 3.19 Representation of Storey Shear in X direction
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Fig 3.20 Representation of Storey Shear in Y direction
Storey Shear for Symmetrical Building in with LRB
Table No. 3.19 Storey Shear with respect to height of building
TABLE: Story Response
Story \ Elevation Location X-Dir i
Story14 42 Top -42.919 0
Bottom -42.919 0
Story13 39 Top -82.0189 0
Bottom | -82.0189 0
Story12 36 Top -115.335 0
Bottom | -115.335 0
Story11 33 Top -143.329 0
Bottom | -143.329 0
Story10 30 Top -166.465 0
Bottom | -166.465 0
Story9 27 Top -185.206 0
Bottom | -185.206 0
Story8 24 Top -200.013 0
Bottom | -200.013 0
Story7 21 Top -211.349 0
Bottom | -211.349 0
Story6 18 Top -219.678 0
Bottom | -219.678 0
Story5 15 Top -225.462 0
Bottom | -225.462 0
Story4 12 Top -229.164 0
Bottom | -229.164 0
Story3 9 Top -231.246 0
Bottom | -231.246 0
Story?2 6 Top -232.172 0
Bottom | -232.172 0
Story1l 3 Top -232.403 0
Bottom | -232.403 0
Base 0 Top 0 0
Bottom 0 0
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Fig 3.21 Representation of Storey Shear in X direction
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Fig 3.22 Representation of Storey Shear in Y direction

Storey Shear for Asymmetrical (L Shaped) Building in without base isolation
Table No. 3.20 Storey Shear with respect to height of building
TABLE: Story Response
Story \ Elevation Location X-Dir Y-Dir

. m KN KN

Story14 42 Top -69.3203 0
Bottom | -69.3203 0

Story13 39 Top -131.329 0
Bottom | -131.329 0

Story12 36 Top -184.164 0
Bottom | -184.164 0

Story11 33 Top -228.561 0
Bottom | -228.561 0

Story10 30 Top -265.252 0
Bottom | -265.252 0
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Story9 27 Top -294.972 0
Bottom | -294.972 0
Story8 24 Top -318.455 0
Bottom | -318.455 0
Story7 21 Top -336.434 0
Bottom | -336.434 0
Story6 18 Top -349.643 0
Bottom | -349.643 0
Story5 15 Top -358.815 0
Bottom | -358.815 0
Story4 12 Top -364.686 0
Bottom | -364.686 0
Story3 9 Top -367.988 0
Bottom | -367.988 0
Story2 6 Top -369.456 0
Bottom | -369.456 0
Storyl 3 Top -369.823 0
Bottom | -369.823 0
Base 0 Top 0 0
Bottom 0 0
v Name E > Story Shears
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v Sow
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Fig 3.23 Representation of Storey Shear in X direction
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Fig 3.24 Representation of Storey Shear in Y direction

@ IJTSRD | Unique PaperID -IJTSRD38542 | Volume-5|Issue-2 | January-February 2021 Page 700


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Storey Shear for Asymmetrical (L Shaped) Building in with LRB
Table No. 3.21 Storey Shear with respect to hei

TABLE: Story Response
Story ‘Elevation Location

m

X-Dir
kN

ht of building

Y-Dir
kN

Story14 42 Top -53.2579 0
Bottom | -53.2579 0
Story13 39 Top -100.898 0
Bottom | -100.898 0
Story12 36 Top -141.491 0
Bottom | -141.491 0
Story11 33 Top -175.601 0
Bottom | -175.601 0
Story10 30 Top -203.79 0
Bottom -203.79 0
Story9 27 Top -226.624 0
Bottom | -226.624 0
Story8 24 Top -244.665 0
Bottom | -244.665 0
Story7 21 Top -258.478 0
Bottom | -258.478 0
Story6 18 Top -268.626 0
Bottom | -268.626 0
Story5 15 Top -275.673 0
Bottom | -275.673 0
Story4 12 Top -280.184 0
Bottom | -280.184 0
Story3 9 Top -282.721 0
Bottom | -282.721 0
Story?2 6 Top -283.848 0
Bottom | -283.848 0
Story1 3 Top -284.13 0
Bottom -284.13 0
Base 0 Top 0 0
Bottom 0 0
% : SoryRespd StonShoars
v Show
Story14 -
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Fig 3.25 Representation of Storey Shear in X direction
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Fig 3.28 Deformed shape of Structure with LRB

Fig 3.27 Deformed shape of Structure
without Base Isolation
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Fig 3.29 Deformed shape of Structure
without Base Isolation

CONCLUSIONS AND FUTURE SCOPE OF THE STUDY
Conclusions:

Linear static analysis for Seismic resistance of a 14 storey
Symmetric & Asymmetric RC building has been done for
cases namely without and with base isolation. Supports has
been removed at base and assigned as spring and different
parameters like storey displacement, storey drift, base shear,
and storey shear for all cases are evaluated and presented in
the form of charts. Based on results and comparing the values
of different parameters with acceptance criteria following
conclusion can be made:

» The maximum displacement in X direction are reduced
by 36.14% for symmetrical building and

» 8.01% for Asymmetrical building respectively.

» From analytical study, it is observed that for both
models of symmetric as well as asymmetric, fixed base
building have zero displacement at base of building
whereas, base isolated building models shows
appreciable amount of lateral displacements at base.

» Base isolation is very effective in reducing the storey
drift by an amount of 56.17% inSymmetrical building &
21.73 % in Asymmetrical building.

» Atbase more storey drift was observed for base isolated
model as compared to model of fixed base building. As
storey height increases, the storey drifts in base isolated
building model drastically decreases as compared to
model of fixed base building.

\_'N

¢

Fig 3.30 Deformed shape of Structure with LRB

For base isolated structure the upper stories are not
much drifted as compared to non-isolated structure.
Hence the base isolators are very useful in reducing the
lateral dift.

The base shear for symmetrical building in X direction is
reduced by 51.09% after the implementation of LBR
system and in Y direction the same is reduced by
50.05%.

For Asymmetrical building the base shear in X direction
is reduced by 30.15 % after theimplementation of LRB
system and in Y direction the same is reduced by
34.50%.

The maximum storey shear is reduced by 53.44% after
the implementation of LRB System in the symmetrical
building while in case of asymmetrical building it is
reduced by only 29.92% after using same LRB system.

The effect of asymmetry is considerable in the seismic
performance of a multistoried building with and without
base isolation system although the presence of LRB
system is responsible for better performance of the
structure against seismic loads.
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