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Abstract - In this analysis and design of bare frame, infill
frame and soft story are taken out based on idealization .In
present study a G+9 story working of 5x5 bay in both x and y
directions of height 3.6 m each story of five L-shaped
arrangements unpredictable structures are examine to
determine the BASE shear, TIME period, maximum
DISPLACEMENT of Bare frame and infill frame structures
separately.The present investigation is seismic examination of
3-D encircled structure having lift core at canter shear divider
with different models of exposed casing, full infill and infill
with delicate story situated in seismic zone -11I are completed
using E-tabs 2013 version 13.2.1.

By comparing the effect of a/L ratio of all models
eccentricity, displacement, drift and time period is considered
and variation is negligible for a/L less then are equal to 0.2
moderate for 0.2 < asa.04.but increases tremendously as a/L
increases beyond 0.6.

Thisis true for all three cases of bare frame, in filled frame
and in filled frame with soft story .

Key Words: Soft story, story drift, acceleration, Infill
frame, Without infill frame .

1. INTRODUCTION

Delicate story building is multi-story working with windows,
wide entryways, substantial spaces, For an appropriate
thought a shear divider accommodated the opening area.
In flat building; ground level with extensive openings as a
stopping, carport or for some retail organizations according
to the IS 1893:2003;Soft story having firmness 70% not
exactly above stories and furthermore having 80% normal
solidness of above stories. Collapse occurs in modern to
severe zone of earthquake known as soft story collapse. Due
to lateral motion, inadequate bracings, inadequate shear wall
there will be story drift occurrence. (Lateral displacement)
Side movement of one story relative to other.

a) Story draft: ratio of displacement of two consecutive
floors to height of that floor.

b) Story displacement: it fully displacement of building
with respect to ground.

Due to this lateral story drift; there will be less with stand of
lateral stress.

Due to less with stand of stress, floor became weak and
chances of failure and results in collapse of entire building.
In 1989, California’s Loma prieta earthquake severe damage,
destruction of 160000 homes @san Francisco bay area. In
2016 los Angeles san Francisco ordinance severe damages
and adopted retrofitting, These most of buildings build
before 1978, code not changed.

There will be changes in stiffness, strength, ductility poor
distribution of masses. Less share resistance and inadequate
ductility , Less resistance to stress, induced by earthquake
lading.

2. OBJECTIVES:

The main objective of the work is
1. To comprehend the impact of plan abnormality on

seismic conduct of three dimensional fortified cement

exposed casing building having lift centre shear
dividers without considering.

To comprehend the impact of plan inconsistency on
seismic conduct of three dimensional strengthened
cement infilled outline building having lift centre
shear dividers considering infilled outline activity.

To comprehend the impact of plan abnormality on
seismic conduct of three dimensional strengthened
solid building having lift centre shear dividers
considering infilled outline activity with delicate story
at ground floor,(infill mass and infill activity are
considered at all floors aside from ground floor).

3. METHOD OF ANALYSIS

3.1 Spectrum acceleration coefficient for the
response spectrum method

The plan even seismic coefficient Ah for a structure is
dictated by the accompanying articulation Z1, Sa, Ok=2Rg
Offered that to any structure with T < 0.1 s, the estimation of
Ah won't be taken not as much as Z/2 whatever be the
estimation of [/R. Where, Z = Zone factor is for the Maximum
Considered Earthquake (MCE) and association life of
structure in a zone. Zone factor Z =111 =0.16. Significance
factor 1=1.00, Reaction diminishment factor R=5.00,
Normal reaction speeding up coefficient Sa/g = Medium soil
site condition.
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4. MODELLING AND ANALYISIS

All the basic frameworks are demonstrated as a progression
of plane Frames and transversely associated utilizing ETABS
Software bundle. The demonstrating of the basic segments of
the casings in the present investigation is as per the
following. In the present examination the three-dimensional
(3D) column or portion segments are described from the
required sort of part property decided by the cross sectional
purposes of intrigue. It has 6 Degrees of Freedom (Ux, Uy, Uz,
Rx, Ry, and Rz) for each center point. It can take up authentic
constants, (for instance, Area, Ixx, lyy, 1zz, et cetera.) and
material constants (like thickness, modulus of adaptability,
Poisson's extent et cetera.). This can be stacked for an
extensive variety of part stacks, (for instance, concentrated,
scattered, trapezoidal weights et cetera.)

4.1 BUILDING MODELING:

In the present examination a G+9 story working of 5 X 5 bays
in both X and Y heading with common story stature of 3.6 m
containing lift center dividers is considered as standard
building (Fig) for investigation. Likewise, five L-molded
arrangement unpredictable structures are considered to
examine the impact of inconsistency and on seismic conduct.
Different types of L-shaped Models considered for this
analysis are LO,L1....L6

4.2 DETAILS OF RC FRAME WITH SOFT STORY

e Number of storeys : G+ 9 storeys

e Slab thickness: 230 mm

e Masonry wall thickness : 230 mm

e Height of typical floor : 3.2 m

e Depth of foundation: 1.5 m

e  Number oflift core Lift: 4 No

e coresize:Z2mX2m

e Thickness of lift core : 230 mm

e Grade of Concrete : M25

e Grade of Steel :Fe415

e Characteristic strength of concrete : 25Mpa
e Density of Concrete: 25 KN/m3

e  Modulus of elasticity of concrete : 25x10"6 KN/m?2
e Poisson’s ratio of concrete : 0.20

e Density of brick masonry : 19.2 KN/m3

e Modulus of elasticity of brick masonry : 1.8x10"6
KN/m2

e Poisson’s ratio of brick masonry : 0.20
e Column size: C1 900 mm X 900 mm

e (C21000 mmX 1000 mm

e (31100mmX1100 mm

e (C41200mmX 1200 mm

e Main Beam size : MB1900 mm X 900 mm

e MB21000 mm X 1000 mm

e MB31100 mm X 1100 mm

e Secondary Beam size : SB450 mm X 450 mm
e Plinth beam size : PB1 450 mm X 450 mm

e PB2600mm X750 mm

4.3 Size of Equivalent Diagonal Strut

FEMA 273 (Federal Emergency Management Agency)
(1997), the adaptable in-plane robustness of a solid un-
reinforced block work infill load up before part ought to be
addressed with an equivalent corner to corner weight strut
of width, w. The relative strut may have an unclear thickness
and modulus of adaptability from the infill board it
addresses. These courses of action relied upon the early
work of Mainstone and Weeks (1970) and Mainstone
(1971).The thickness of strut 'w' is given by,

w Ah 0.175d (Ah heor )04

Where, Ah = coefficient used to determine equivalent
width of infill strut, given by

jaReqil
4

Ent sin 2021

4E{I. h

hcol= Column height between centre lines of beams,
Ec= Expected modulus of elasticity of column, N/mm?
Ic= Moment of inertia of column, in.mm#*

d = Diagonal length of infill panel, mm.

t = Thickness of infill panel and equivalent strut, mm.

4.3.1 Deadload (DL)

The self weight/dead load is consider as per IS 875-1987
(Part I-Dead loads), “Code of Practice for Design Loads
(Other than Earthquake) for Buildings and Structures”.

e Unit weight of Reinforced Concrete = 25 kN/m3

e Floor finish = 1.0 kN/m?

e Roof finish = 1.0kN/m?

4.3.2 Imposed Load (LL)

The live load/ imposed load is consider as per IS 875-1987
(PartII-Liveload), “Code of Practice for Design Loads (Other
than Earthquake) for Buildings and Structures”.

e Imposed load on slab = 4.0 kN/m?2

e Imposed load on roof = 1.5 kN/m?
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4.3.3 Earthquake Load (EL)

The earthquake load is consider as per the IS 1893-
2002(Part 1). The factors considered are:

e  Zone factors = 0.16 (zone III)
e Importance factor =1.0

e Response reduction factor =5.0

e Soil condition = Medium soil

e Damping =5%

4.3.4 Load Combinations:

Theload combinations are consider as per IS875-1987 (Part
5-Special loads and combinations) “Code of Practice for
Design Loads (Other than Earthquake) for Buildings and
Structures”.

[1] Non-Seismic Load blend: 1.5(DL + LL)

[2] Seismic Load blend:
1.5 (DL + IL)
1.2 (DL + IL + EL)
1.5 (DL + EL)
09DL+15EL

4.4 ETABS MODELS OF STRUCTURAL SYSTEMS

a. Model LO: Regular in plan with bare and infilled
frame and infilled frame with Soft storey with lift
core shear wall.
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Plan: Model LO

3D Model of Infill Frame of Model LO

b. Model L2: L shaped Irregular in plan with bare and
full infill frame infill frame with Soft storey with lift

core shear wall
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Plan: Model L2(a/L=0.4)

3D Model of Bare Frame of Model 3D Model of Full infill

Frame

3D Model of Full infill Frame with Soft storey

PRESENTATION OF RESULTS:

Table 1. Resulting Eccentricity in X and Y direction

with Lateral length ratio

ECCENTRICITY (m)
Models bare frame full a/l
infill | soft storey
X Ey | Ex ely Ex Ey
3D Model of Bare Frame of Model LO (infill mass not Lo 0 | 0 0 0 0 0
shown for clarity) 12 |04 0.44 0.09 | 010 | 0.34 | 1.33 | 0.4
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comparison of eccentricity (x-dir) with lateral
length ratio (infill throughout)
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Fig 1. Variation of Resulting Eccentricity in X -dir with
lateral length ratio for different Models

comparison of eccentricity (y-dir) with lateral
length ratio (infill throughout)
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Fig 2 Variation of Resulting Eccentricity in Y -dir with
lateral length ratio for different Models

Table 2.Maximum displacement (mm)

MAXIMUM DISPLACEMENT (mm)

Mod Bare frame a/
els full infill soft storey 1
Ux Ux Ux Ux | Ux | R
n o R|n Uxo R n o
Lo 13. | 13. 9.7 197 |1 0

2 2 1 8.7 | 87 1

L2 15. | 13. | 1. 11 126 | 12. | 97 |12 | 0. | O
5 2 21 3 7 4

R=Uxn/Uxo

Variation of max displacement {(mm) along x-direction

. with lateral length ratio (infill throughout)
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Comparison of max storey displacement (mm) along x-dir

with eccentricity (y-dir) (infill throughout)
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Table 3. Maximum storey drift (mm) along X-direction
with different stories for different Models

MAXIMUM STOREY DRIFT ALONG X-DIRECTION (mm)

STOREY Bare
no frame Full infill Soft Storey
LO L3 LO L3 LO L3
1 0.46 | 0.57 | 032 | 0.52 0.68 0.98
0 0.27 | 031 | 0.26 0.41 0.41 0.53

Fig 3.Variation of Maximum storey drift (mm) along
X-direction with different stories for different
Models

Comparision of Maximum storey drift (X-dir) of different

with different stories
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Table 4.Effect of Lateral length ratio on Maximum
storey acceleration (mm/sec?)

MAXIMUM DISPLACEMENT (mm)

Mo Bare frame a/
dels full infill soft storey 1
Ux Ux Ux Ux Ux | R
n 0 R n Uxo | R n 0
Lo 42 42 67 63 63 |10

0 0 1 8 678 | 1 5 5

L2 46 42 72 | 678 | 1 71 63 | 1| 04
1 0 0 6 2 5

=

Table 4.Variation of time period (sec) with Lateral

length ratio
MAXIMUM DISPLACEMENT (mm)

Mod Bare frame full a
els infill soft storey /1

tn To R| tn To R tn To | R
Lo 1.2 1.2 0.6 | 0.6 0.7 0. 1 0

1 1 1 9 9 1 7

L2 1.3 12 1. 0.7 | 0.6 1 0.8 0. 0.7 | 0.
0 7 4
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Comparison of maximum storey acceleration along x-direction
with lateral length ratic (infill throughout)
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Fig6.23Variaton of time period (sec) for
different hModels

CONCLUSIONS:

Asthe planirregularity of a building increases, eccentricities
ex and ey which are zero for regular building, increase
gradually in case of bare frame, infilled frame and infilled
frame with soft storey buildings. As the plan irregularity ofa
building increases, the maximum displacement and storey
drift in the building increases along both X and Y-bearings.
The quantities are slightly higher in Y direct.In comparison
to regular plan building LO, the maximum displacement
along Y direction for the plan irregular model L5 is 2.12
times that of LO as BF, 2.65 times that of L0 as IF and 2.25
times that of LO as infilled frame with SS. In comparison to
regular plan building L0, the maximum storey drift along Y
direction for the plan irregular model L5 is 2.2 times that of
LO as BF, 2.45 times that of LO as IF and 1.66 times that of LO
as infilled frame with SS.As the plan irregularity ofa building
increases, the maximum storey acceleration (along both X
and Y-directions) and time period in the building increases.
The quantities are slightly higher in Y direction.In
comparison to regular plan building L0, the maximum storey
acceleration along Y direction for the plan irregular model
L5 is 1.49 times that of LO as BF, 1.74 times that of LO as IF
and 1.74 times that of LO as infilled frame with SS. In
comparison to regular plan building L0, the time period for
the plan irregular model L5 is 1.35 times that of LO as BF,
1.43 times that of LO as IF and 1.56 times that of LO as
infilled frame with SS. The overall effect of infill action: Due
to infill action the results such as eccentricity, displacement,
storey drift, storey acceleration, time period in infilled frame
substantially reduces in comparison to bare frame in both
buildings with irregular plan and irregular plan, because of
high stiffness of infilled frame. Due to infill action, the

percentage decrease in resulting eccentricity along X and Y
direction for the IF model (L5) compared to BF Model (L5)
are 19% and 15% respectively, eccentricity being zero for
model LO. Due to infill action, the percentage decrease in
maximum displacement and storey driftalong Y direction for
the IF model (LO) compared to BF Model (L0) are 38.46%
and 50.1% respectively. Whereas for model L5, these are
16.4% & 23% respectively.Due to infill action, the
percentage increase in maximum storey acceleration along Y
direction for the IF model LO & L5 compared to BF Model LO
& L5 are 38% & 45.5% respectively.Due to infill action, the
percentage decrease in time period for the IF model LO & L5
compared to BF Model LO & L5 are 42.9% and 40%
respectively.Conclusion 6, 7,8 & 9 lead to the conclusion that
IF action is more advantageous in building with regular plan
than building with irregular plan.
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