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ABSTRACT

The structural system of a high-rise building with Shear walls are lateral load resisting structural systems which
provide stability to structures from lateral loads like wind and seismic Loads. The design of multi-storey
building it is generally constructed on assumed that underlying soil are Hard, Medium and Soft. A Multi-storey
building with RC-Shear wall is to have good lateral load resisting System along with gravity load system for
safety of occupant and for better performance of structure even in most adverse condition. As a result the
accuracy in assessing structural safely during earthquake cannot be accounted accurately. So investigation of
energy transfer mechanism from soils to buildings during earthquake is vital for the design of earthquake
resistant structures and for retrofitting existing structures. Hence the soil -structure interaction analysis of
framed structures is the main focus of this study. The effects of soil-structure interaction are analyzed for typical
multi- storey building resting on different soils. In Our Project contains a brief description and analysis of
Symmetrical frame having 30 storey building with shear wall and without shear wall with different types of soil
condition for highly seismic area i.e. zone-5, thoroughly discussed structural analysis of a building to explain the
application of shear wall. The design analysis of the multi storied building in our project is done through
software STAAD.Pro.

Keywords: Base Shear, Drift Reduction factor, Dual System, Soil-Structure Interaction, Storey Drift, Shear

wall.

I. INTRODUCTION

Reinforced concrete framed buildings are
adequate for resisting both vertical and the horizontal
loads acting on them. When the buildings are tall say
more than 10 storey’s or so, beam and column sizes
work out large reinforcement at beam-column
junctions works out quite heavy, so that there is a lot
of congestion at these joints and it is difficult to place
and vibrate concrete at these places, which fact, does
not contribute to the safety of buildings. These
practical difficulties call for introduction of shear wall
in multi-storey buildings. A shear wall is a structural
element used to resist lateral/horizontal/shear force
parallel to the plane of wall is called shear wall.

e  Shear wall resist the lateral or horizontal force by
cantilever action for slender wall where bending
deformation is dominant.

e  Shear wall resist the lateral or horizontal force by
truss action for short wall where shear defo
rmation is dominant.

1. SOIL-STRUCTURE INTERACTION
(SSI)

The approach in which the response of the
soil influences the movement of the shape and the
movement of the structure impacts the response of the
soil is named as Soil-Shape interaction (SSI). Soil-

structure interaction (SSI) has been accustomed as
an important steady which can decidedly affect the
motion of base, relative building response and
motion of surrounding soil. Typically constructing
soil interplay consists of two places kinematic
interaction and Dynamic interaction. The former
end result of wave nature is excitation and is
manifested via the scattering of incident waves
from basis system and via filtering impact of the
inspiration that may be stiffer than the soil.
Consequently it could no longer observe the higher
frequency deformations of soil. This interaction
depends on attitude of incidence, frequency, kind of
incident waves, shape of foundation and depth of
basis. It develops because of presence of stiff basis
elements on or in soil reason basis movement to
deviate from free-subject motions. The later is
because of inertia forces of constructing and of the
foundation which act on soil because of contact
vicinity. And it depends at the mass and height of
the constructing and the mass and depth of
foundation, on the relative stiffness of soil as
compared with the constructing and on the form of
basis. It develops in shape due to its very own
vibrations which offers rise to base shear and base
second, which in turn cause displacements of the
foundation relative to free area. At low stage of
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ground shaking, kinematic impact is extra dominant
inflicting boom of period. Observations from current
earthquakes have proven that the response of the
inspiration and soil can substantially have an effect on
the general structural response.

Type of Hard Medium Soft
Soil Rock/Soil
SSI 1 2 3

11l. METHODS OF ANALYSIS

Equivalent Static Analysis, All design against
earthquake effects must consider the dynamic nature
of the load. However, for simple regular structures,
analysis by equivalent linear static methods is often
sufficient. This is permitted in most codes of practice
for regular, low- to medium-rise buildings and begins
with an estimate of peak earthquake load calculated as
a function of the parameters given in the code.
Equivalent static analysis can therefore work well for
low to medium-rise buildings without significant
coupled lateral-torsion modes, in which only the first
mode in each direction is of Significance. Tall
buildings where second and higher modes can be
important, or buildings with tensional effects, are
much less suitable for the method, and require more
complex methods to be used in these circumstances.

IV. BUILDING DETAILS

The building considered here is a residential
building Having G + 29 storied located in seismic
zone V and for Earthquake loading, the provisions of
the 1S:1893(Partl)- 2002 is considered. The plan of
building is shown in figure. The plan dimension of the
building is 20 m X 30 m. Height of each storey is 3m.
The floor plans were divided into four by six bays in
such a way that center to center distance between two
grids is 5 m by 5 m respectively. Detail of the building
shown in Table 1.

4.1 Types of Frame-

4.1.1. One bare frame prepared without shear wall [B-
S (W),

4.1.2. Second frame 250mm thick L-Type RC-Shear
wall apply on all both corner of the bare frame
throughout full height of building [B-S (1)].

4.1.3. Third frame 250mm, 200mm and 150mm
thickness of L-Type RC- Shear wall are used and
Thickness of shears wall will be gradually reduced
throughout the height of the building [B-S (2)].
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Fig. 1 Plan of Building with Position of Shear Wall
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Fig. 2 3D Skeleton View of Frame with Position of
Shear Wall

Fig. 3 3D View of Frame with Position of Shear
wall
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Fig. 4 3D View of Frame with Shear wall Position
Earthquake Loading.

TABLE-1 FOR 30 STOREY BUILDING

Plan dimension 20mX30m
Total Height of 90m
Building
Height of each storey 3m
Thickness of slab 125 mm
Grade of reinforcing Fe 500
steel
Density of concrete 25KN/m?
Grade of concrete for M2
Beams. Column and
Shear Wall
Seismic zone V
Seismic Zone factor 0.36

Soil condition

Hard Medium | Sof

Soil interaction Factor 1 2 3
Response Reduction 5
Factor
Importance factor (I) 1
Tvpe of Structure 1
Damping ratio (DM) 0.05
Beam size RC.C. 300 mm X 500 mm
Type of Support Fixed Support
Column size R.C.C | Ht.Omto30m 700 mm X
700 mm
Ht. 30m to 60m 600 mm X
600 mm
Ht 60mto90m | 400mm X
400 mm
Thickness of Shear 250 mm (Ht O m to 27 m)
Wall 200 mm (Ht 27 m to 60 m)
150 mm (Ht 60 m to 90 m)

V. LOAD COMBINATIONS

The gravity loads and earthquake loads will
be taken for analysis. The basic loads are Dead loads
(DL), Imposed load (LL), Earthquake load (EQ)
along X and Z in positive and negative direction. As
per IS 1893 (Part 1): 2002 Clause no. 6.3.1.2, the
following Earthquake load cases have to be
considered for analysis.

1.5(DL + LL)
0.9DL + 1.5EQZ
1.5(DL + EQX)
1.2(DL + LL + EQZ)

0.9DL + 1.5EQX
1.5(DL + EQZ)
1.2(DL + LL + EQX)

V1. ANALYSIS OF BUILDING

Multi storied G+29 building with fixed
support base subjected to seismic forces and Gravity
force were analyzed under different soil condition
like hard, medium and soft. The dead load and live
load are considered as per 1S-875(part 1 &2) and
earthquake loading IS: 1893 (Part1)-2002 is used.
The buildings were analysis carried out for Zone 5
using Equivalent Static Method. The software used
for analysis is STAAD.Pro. Different parameters
such as Lateral Displacement, story drift, deflection,
base shear and time period are studied for the
models. We are Constructing 9 Models of 30 Storey
Building. Three model of B-S (W) for Soil
Interaction Factor-1, 2 & 3, Three Models for B-S
(1) for Soil Interaction Factor-1, 2 & 3 and Three
Modes for B-S (2) for Soil Interaction Factor-1, 2 &
3

BS(W)SOL1 [BS(1)SOL1 |BS(2)SOL-1
BS(W)SOL2 [BS(1)SOL2 |BS(2)S0L2
BS(W)SOL3 [B-S(1)SOL3 |B-8(2)S0L3

VII.  RESULTS AND DISCUSSIONS
After Analysis, We are getting Lateral
displacement at every storey for all models and with
the help of Lateral displacement Drift according to
storey height are calculated for all models in every
soil conditions. After Drift calculation Drift
reduction factor are calculated.

Design Base Shear- The design seismic base shear,
V3 is distributed to different floor levels along the
height of the building as per the clause 7.7.1 of IS
1893 (Part 1): 2002;

Where

Qi = Design lateral force at floor ‘i’

Wi = Seismic weight of floor ‘i’

hi = Height of floor i measured from base, and

n = Number of stores in the building is the number
of levels at which masses are located
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Drift Reduction Factor (RC-2) due to Frame with
= e shear wall having gradually changing thickness
o throughout the height of Building (RC-2)

J= RC-2 = Drift in [B-S (W)] — Drift in [B-S (2)] / Drift
in [B-S (W)]
Drift- Calculate the deflection in the Column at every
storey, based on more than just flexure. Drift is the
deflection of the Colum/wall at story (i) minus the
deflection of the wall at story (i-1), divided by the
height of the wall at story i.
(Ai - Ai-1)/hi

This is commonly expressed as a fraction of the span
(h), such as 1/400*span, or as the drift angle,
arctan ((Ai - Ai-1)/hi)
As the name implies, shear deformation is significant
for shear walls and needs to be considered.

Drift Reduction Factor (RC)- DRF is the Drift in the
RC- Bare frame without shear wall [B-S (W)] minus
Drift in the RC- Frame with Shear Wall [B-S (1) or B-
S (2)], Divided by the Drift in the RC- Bare frame
without shear wall [B-S (W)]. We are denoting DRF
by RC-1 and RC-2.

Drift Reduction Factor (RC-1) due to Frame with
shear wall having Homogenous Thickness throughout
full height of Building [B-S (1)]

RC-1 = Drift [B-S (W)] — Drift [B-S (L)] / Drift in [B-

S (W)]
TABLE-2 OF DRIFT AND DRIFT REDUCTION FACTOR AS PER STOREY HEIGHT
ZONE 5
SOIL-1 SOIL-2 SOIL-3
B-S (W) B-S () B-S(2) B-S (W) B-S(1) B-S(2) B-S (W) B-S (1) B-S(2)
STEIT{_B DRIFT | DRIFT ﬂif DRIFT (];)C DRIFT | DRIFT ﬂi)c DRIFT OE)C DRIFT | DRIFT (111)c DRIFT OZ)C
a0 3.09 597 -0.93 5.74 -0.86 427 8.07 -0.89 1.7 -0.82 5.28 988 -0.87 951 -0.11
87 437 505 -0.36 572 -0.31 504 8.06 -0.36 776 -0.31 720 088 -0.36 951 -0.05
84 540 6.00 -0.09 5.779 -0.05 747 8.14 -0.09 785 -0.05 017 007 -0.09 0.64 -0.01
§l 6.57 6.07 0.08 5.872 0.11 §.93 §.24 0.08 7.99 0.11 10.96 10.11 0.08 981 0.03
78 757 6.16 0.19 500 021 10.29 8137 019 815 021 12 .63 10.27 019 10.01 0.06
75 8.50 6.27 0.26 6.118 0.28 11.55 §.51 0.26 §.32 0.28 14.17 10.44 0.26 10.21 0.09
72 933 6.37 032 6.242 0.33 12.70 8.64 032 548 0.33 15.58 10.60 032 10.41 0.11
60 10.12 6.46 0.36 6.358 0.37 13.74 8.77 0.36 8.63 0.37 16.86 10.75 0.36 10.59 0.14
66 10.81 6.53 0.40 6.447 0.40 14.68 8.86 0.40 8.75 0.40 18.02 10.86 0.40 10.73 0.16
63 11.43 6.53 043 6.429 0.44 15.49 8.86 043 8.72 0.44 18.98 10.86 043 10.70 0.18
60 851 6.57 0.23 6.454 0.24 11.59 8.00 0.23 8.75 0.24 14.24 10.01 0.23 10.73 0.07
57 8.82 6.57 025 6.453 0.27 11.99 §.90 0.26 5.74 0.27 14.71 10.90 0.26 10.72 0.08
54 912 | 655 | 028 | 6433 | 029 12.39 857 | 028 | 871 | 030 15.20 10.86 | 029 | 10.68 | 0.09
51 0138 6.51 0.31 6.384 0.32 12.74 8.80 0.31 8.64 0.32 15.64 10.78 0.31 10.59 0.10
48 9.61 6.42 0.33 6.204 0.34 13.05 8.68 0.33 §.52 0335 16.01 10.63 0.34 10.44 0.11
I 980 | 629 | 036 | 6.152 | 037 13.30 850 | 036 | 832 | 037 16.32 1041 | 036 | 1019 | 011
42 005 6.21 0.38 6.071 0.30 13.51 8.40 0.38 822 0.30 16.57 10.20 0.38 10.07 0.12
39 10.06 6.01 0.40 5.871 0.42 13.66 §.14 0.40 7.96 042 16.75 908 0.40 9.76 0.12
36 1015 | 580 | 043 | 5.648 | 044 13.76 785 | 043 | 766 | 044 16.88 063 | 043 | 938 | 0.3
33 10.18 5.54 0.46 5.370 0.47 13.81 7.50 0.46 7.20 0.47 16.93 010 0.46 §.03 0.13
30 9.63 525 045 5.077 0.47 13.08 7.11 0.46 6.88 0.47 16.05 8.72 0.46 543 0.12
27 062 | 4907 | 048 | 4754 | 051 13.06 6.72 | 049 | 644 | 051 16.03 823 | 049 | 7589 | 0.3
24 0.60 4.63 0.52 4442 0.54 13.03 6.27 0.52 6.01 0.54 15.00 7.67 0.52 7.36 0.13
21 955 4.24 0.56 4.065 0.57 12.96 5.74 0.56 5.50 0.58 15.90 7.03 0.56 6.74 0.14
18 946 | 378 | 060 | 3.623 | 062 12.83 503 ] 0.60 | 492 | 0.6 15.74 620 | 060 | 6.03 | 0.14
15 020 3.27 0.65 314 (0.66 12.60 4.44 0.65 427 0.66 1545 5435 0.635 524 0.14
12 §.97 2.71 0.70 2.607 0.71 12.16 3.69 0.70 354 0.71 14.92 452 0.70 435 0.14
0 831 | 2.09 | 0.5 | 2.008 | 076 11.26 284 | 075 | 273 | 0.6 13.80 348 | 035 | 335 | 0.3
G 6.81 1.39 0.80 1.334 0.80 022 1.80 0.80 1.82 0.80 11.29 2.32 0.79 223 0.11
3 3.52 0.58 0.84 0.543 0.85 4.63 0.70 0.85 0.68 0.85 5.59 0.87 0.84 0.85 0.06
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a)

b)

9)

h)

(1]

[2]

(3]

[4]

VIIl. CONCLUSION-
In building having no shear wall drift
increases in initial 4 or 5 stories there after it
remain constant about 2/3 of total height and
then it decreases. A kink is observed where
column sections are changed.
Irrespective of type of provision of shear wall.
In case of 90m height building drift increases
gradually up to % of total height and there
after it is almost constant in all the cases. In
all the cases it is well within permissible limit.
In case where full shear wall and Stepped
shear wall show proper drift reduction factor
upto 3/4 of total height.
Gradual reduction in thickness of shear wall
has better drift control.
For soil condition hard and medium the drift
reduction factor decrease drastically in above
storey due to which shear wall acts negatively
in drift control as compare to frame structure.
For soil condition soft stepped shear wall
show proper drift control.
Gradual reduction shear wall maybe saved in
investment without impairing structural
strength.
For Different cases of 90m heighted building
for different condition of soil in which the
permissible drift exceed for soft soil condition
especially where column section and Shear
wall section are changes up kink sudden
change observed.
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