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Abstract— To avoid collapse under wind load and seismic 

forcesin tall building shear walls are provided. Shear wall 

arrangement must be absolutely accurate, because if not, it will 

cause negative effect instead. When the mass center and 

hardness center coincide with each other, the distance of shear 

wall from the mass center also plays an important role in the 

shear contribution of the shear wall. Building codes can 

provide reliable indication of actual performance of individual 

structural elements. However, it is out of their scope to 

describe the expected performance of a designed structure as a 

whole under large forces. In this paper, a study was carried out 

by changing the locations of the shear wall radically to 

determine the structural configuration of a multistory building 

accordantly. This study has been focused on the effect of the 

addition of shear wall at different locations and configuration 

in buildings without shear wall and with a shear wall, also 

study has been done with different speed of wind by using 

ETABS software. The results are shown that shear wall placed 

at the periphery shows relatively more displacement as 

compared to shear wall placed near core by 5.85% and 1.54% 

in square and rectangular shapes building respectively. 

However, the external shear walls have been shown the highest 

base shear in both square and rectangular shape. The stress in 

rectangular shape building with the core wall was higher by 

3.23% if compared with square shape. 

Keywords—shear wall, displacement of story, stress, base 

shear, wind load 

I. INTRODUCTION 

 
In the late 19th century where the first high-rise building was 

constructed, that particular achievement has contributed to 

designing modern-day skyscrapers which make the overall 

design complicated and very important. Wind load increases 

proportionally to the height of a building and due to that, the 

wind always been a concern when designing a high-rise 

building anywhere in this world by engineers where the 

engineer's focus moves from static gravity loads to 

horizontal dynamic loads. The wind’s kinetic energy is 

converted into potential energy of pressure when structures 

block the flow of wind, which is caused a wind loading. The 

density and velocity of the air, the angle of incidence of the 

wind affect the wind that applies in the structure. Moreover, 

the shape of the building, its stiffness, and the roughness of 

its surface [1].  

For these terms, there are no accepted definitions 

globally, staff proposes the following distinctions for the 

purposes of West Quadrant Plan discussions: Low-rise = 1-6 

stories, Mid-rise = 7-12 stories, High-rise = 13 stories and 

above. For the Central City these definitions so useful 

within the context of planning for, the areas of population 

density, but in other parts of the city may be not appropriate. 

While there is some variability, for Central City commercial 

buildings are approximately 4.3 m floor-to-floor heights in 

typical, while they are closer to ten feet in residential 

buildings. First floors are typically about 4.3 to 4.8 m  for 

both building types[2]. 

When buildings are designed as resisting moment 

frame system without shear wall, beams and columns sizes 

are quite heavy with a lot of reinforcement congestion at 

those joints leading to difficulty in placing and vibrating 

concrete at those places. Therefore, the displacement in the 

member is quite heavy which induces heavy forces. To 

improve from the point of view for economy and control of 

lateral deflection shear wall is chosen. In multi-storey 

building, shear walls are requirement. Stiffness of the 

building and centre of mass is typical for a structure. 

However, on many design cases have to be based on stair 

case wall and the off centre position of lift with respect to 

centre of mass which results into an extreme forces in the 

most of structural members, unwanted sudden torsional and 

deflection [3]. 

 By the large lateral load caused by wind shear 

walls are needed in high-rise structures to sustain these 

forces. Shear wall is chosen to resist horizontal force as 

vertical elements of the system [4]. To counter the effects of 

lateral load acting on a structure by constructed of shear 

walls. Typically in construction, as a box form shear walls 

are worked to support the building from all the lateral 

forces. If shear walls design and construct properly, they 

will have the stiffness as well as strength to afford the 
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horizontal forces. In building construction, to transfer lateral 

forces from roofs, exterior walls and floors to the ground 

foundation in a direction parallel to their planes. Such as 

reinforced-concrete wall or vertical truss. Wind, earthquake, 

and uneven settlement loads are caused large lateral forces. 

In the last two decades, shear walls are needed as an 

important part of mid and high-rise buildings. To reduce 

lateral displacements under wind and earthquake loads shear 

walls are placed in building plans. Thus shear-wall frame 

structures are acquired [5] 

For multistoried reinforced concrete building Shear 

walls are a stellar means for providing wind resistance. 

Moreover, shear walls are used in the building to reduce the 

effect of wind reinforced concrete [6]. Analysis and design 

of shear walls become much easier and powerful by using 

ETABS software. This is an engineering software product 

that caters to multi-story building analysis and design. 

Modeling tools and templates, code-based load 

prescriptions, analysis methods and solution techniques, all 

coordinate with the grid-like geometry unique to this class 

of structure.  

Research has been carried out on the seismic 

response of irregular shaped (in plan) structures and 

reduction of displacements, bending moments, column 

moments, story drifts and torsion by providing shear walls 

[7]. Different source, which contribute to the torsion like 

mass irregularity, stiffness irregularity, effect of 

configuration structure are studied in detail. [4] A 24 +G 

story building situated in zone (V) is analyzed with 

changing the position of shear wall in plan. The parameters 

are studied such as story drift, story shear and displacement 

using an application software ETABS[8]. To determine the 

optimum configuration of a multistory building by changing 

the shear wall location was carried out in this study, which 

is very effective against seismic induced torsion. Four 

different cases of shear wall positions for a 25-storey 

building has been analyzed as a space frame system using 

the application software ETABS[9]. The study has been 

carried out on the torsion response of ductile structure 

indicating the need for improvements in current seismic 

design provisions. This is because most of the structures 

dealing with the torsion problems were based on the concept 

of elastic response. This provision may be satisfactory at the 

serviceability limit state but are generally irrelevant for 

ductile structure. Using in this study a displacement 

approach based evaluates the rotation of asymmetric 

structures and its effect on the displacement ductility 

demand on a realistic element modeling [10]. 

 

II. BILDING MODELING 

A. Description of building  

 For this study, a 2, 7 and 15 story building with 3-meters 
high for each story, regular in plan is simulated. Reinforced 
concrete buildings, which supported on an RC shear wall and 
without shear wall were considered. In this study, a real 

simulation structures which were used in the purpose 
housing. The shapes of structural are square and rectangular 
and their dimensions are considered. Fig1 shows the type of 
and details of shear wall depended on H/D ratio which is H= 
the high of shear wall from the bottom to the top of building 
and D its width that has computed in this study using the 
software. Type and details of the model are given in Table 1. 
Story heights of buildings are assumed to be constant 
including the ground story. Fixed support for the building, 
which sits on the hard soil condition was considered. The 
buildings are modeled using software ETAB linear v 16.0.1. 
Three different shear wall configurations were studied with 
different positioning of shear wall in building. Three wind 
speeds comparing lateral displacement, stress as well as base 
shear are analyzed. 

TABLE I: Type and Details of the Model 

Model Type Diagram  Description  

Plan View and 
Elevation View 

Fig. 2 All the models have same 
dimension 

Simple Structure 

with Shear Wall at 
the Edge 

Fig. 3 Shear wall of 300mm 

thickness is used 

Simple Structure 

with Core 

Fig. 4 The core is placed at the 

center of the building 

 

 Cantilever Shape          Squat Shape                   Short Shape 

     (H/D>3)                      (1<H/D<3)                       (H/D<1) 

 
Fig. 1: Types and details of shear wall 

 

 
Fig. 2: Plan View and Elevation View 
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Fig. 3: Simple Structure with Core 

 

 
 

 

Fig. 4: Simple Structure with Shear Wall at the Edge 

 
 

TABLE II: Data of Building Analysis 

 

Table Head 
Table 

Column Head 

Area of rectangular shape 40×24mm2 

Area of square shape 24×24mm2 

Floor to Floor Height 3.0 m 

Beam size longitudinal and transverse direction 250×450 mm2 

Column at each level /2 story height 300x600 mm2 

Column at each level /7 story height 500x750 mm2 

Column at each level /15 story height 
750x1000 

mm2 

Thickness of slab 250 mm 

Thickness of Wall 300 mm 

Grade of Concrete and steel 
M20 and 

Fe415 

 

 

 
B. ETABS Analysis Procedure 

The Building is modeled using stander package ETAB. 
Beams and columns are modeled as two nodded beam 
elements. Shear wall are modeled using shell element. 
Equivalent static analysis or linear static analysis is 
performed on models. Based on analysis result parameters 
such as displacement, stress and base shear are compared for 
each model. The first step is to choose the type of unit that 
the user would like to use for the analysis. Next, the user 
requires selecting suitable templates for the project. After 
choosing the template, the material properties of beam, 
column, wall and slab were defined. The next step is to draw 
the structure of the building. Once everything is done, the 
loads need to be apply on the building, which are: 

 Dead load consists of dead load due to structural 
self-weight. 

 Live load is considered as 3 KN per Square 
meter. 

 Lateral loading consist of wind loading, which 
has been calculated by program, and it has been 
applied to the each floor diaphragms of the building. 
The load and joint need to be assign to the building. 
The final step is to run the analysis to obtain the 
desired results 

III. REUSLT AND DISCUSSION 

A. Lateral displacements 

The Lateral Force on the each story level of structure is 
caused displacement. Lateral displacement will be more on 
top of building. Hence, after analyzing the building, the 
results obtained for model in both longitudinal and transverse 
direction their comparisons are presented in Figures form. 

1) Variation of displacement against 2 story high 

for square building 

Core wall
Corner
shear
wall

Short
direction

No wall

13.4 m/s 0.007 0.008 0.06 0.068

26.8 m/s 0.009 0.009 0.125 0.14

40.2 m/s 0.012 0.017 0.222 0.25
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Fig. 5: The maximum displacement for 2-story building with different shear 

wall configuration 
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2) Variation of displacement against 7 story high 

for square building 

Core wall
Corner

shear wall
Short

direction
No wall

13.4 m/s 0.18 0.6 1.3 3.2

26.8 m/s 0.19 1.3 2.7 6.6

40.2 m/s 0.4 2.3 5 12
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Fig. 6: The maximum displacement for 7-story height of building with 

different shear wall configuration 

 

 

3) Variation of displacement against 15 story high for 

square building 

Core wall
Corner

shear wall
Short

direction
No wall

13.4 m/s 2.756 8.6 13.694 22.69

26.8 m/s 2.856 16.239 28.396 47.049

40.2 m/s 5.715 28.87 50.482 83.643
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Fig. 7: The maximum displacement for 15 story height of building with 

different shear wall configuration 

 

 

4) Variation of displacement against 15 story high for 

rectangular building 
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Fig. 8: The maximum displacement for 15-story height of building with 

different shear wall configuration 
 

 

We can see from Fig. 5 to Fig.8 that trend for the shear 

walls were similar in all three heights. It can be seen that 

displacement in building without shear wall recorded the 

largest displacement, while the volume of the displacement 

decreased gradually form core, corner to short direction 

shear wall respectively. By 40.2 m/s wind speed, 15-story 

square building without shear wall had risen to just under 

83mm. Although this appears on the graph to be a gentle 

increase, it is in fact an increase of approximately 180.5%. 

The displacement also rose by nearly 174.8% between 

building with wall short direction and corner shear wall: 

from 50.48 mm to just under 22 mm.  It can be seen that the 

displacement of buildings caused by three different wind 

speed increase by approximately the same. 

B. Stress distribution  

The shear wall on the base of frame building is modelled 
as shell element. The stress acted on the surface was shown 
in the contour form. A moment frame structure and shear 
wall for building is modelled in three-shear wall 
configuration: core wall, shear wall in short direction and 
corner shear wall configuration. There was one load 
condition for the evaluated stress force, it have assigned its 
own self weight included self-weight and lateral force. 24 
models are analysed through a dynamic analysis. 
Comparison of the critical part of bottom shear wall of 
building between three building conditions, which go 
through a dynamic analysis was made. Fig. 10 from Fig. 12 
to Figure 1.8 below shown the negative and positive stress 
with height of 45m in both square and rectangular shape in 
40.2 m/s wind speed. 
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Fig. 9: Stress distribution in shear wall for square shape 
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Fig. 10: Stress distribution in shear wall for square shape 

 

0.04 0.11 0.08
0.155

1.34 1.22

2.3

3.15

3.69

0

0.5

1

1.5

2

2.5

3

3.5

4

core wall corner shear wall Short diraction

P
o

si
ti

ve
  s

tr
es

s 
va

lu
e 

M
p

a

  

Fig. 11: Stress distribution in shear wall for rectangular shape 
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Fig. 12: Stress distribution in shear wall for rectangular shape 

 

It can be observed from the Fig.10 to Fig.13 that shear 

wall of the building having a more critical part when the 

wall placed in the corner. This result had out of expectation 

since when the building with shear wall in corner had the 

largest stress disruption, the walls in two directions will face 

the lateral force before the frame and create hydrodynamic 

pressure. This may due to the presser in different direction, 

which are press and pull the wind out of building.  When the 

building face the wind with core wall, the stress distraction 

is very different with other wall due to different in some 

characteristics of frame system. However, rectangular shape 

building with core wall was higher if compared with square 

shape due to the difference in dimension from the centre of 

mass where the wall placed and the outside face of building. 
 

C. Base shear 

In the design of tall building subjected to reset lateral 

load, it is important to know the order of magnitude of 

probable maximum base shear. Thus, the data of base shear 

from lateral load as wind load is needed when designing the 

structure. The obtained of base shear is use to investigate the 

relation with shear wall position and height of building. 

 

1) Variation of base shear against shear wall 

configuration for 15 story height square building 
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Fig. 13: The comparison of base shear for different shear wall positions of 

building 
 

2) Variation of base shear against shear wall 

configuration for 15 story height rectangular building 
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Fig. 14: The comparison of base shear for different shear wall positions of 

building 

 

Fig. 13 and Fig. 14 represent the comparison of base 

shear for different shear wall positions of building. This 

graph demonstrates that the base shear of building structure 

decrease as the height of building decrease. Maximum 
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response of base shear is observed in 15 stories of staging 

height, which is 45 m in all shear wall positions. Compare 

with the 21 m and 6 m staging height model, the lowest 

staging height model gives the lowest base shear at the 

reaction, which is 90.535 kN and 160.95 kN for the core 

wall, corner wall as well as short direction wall position 

respectively. The maximum base shear of the square 

building conditions are obtained under 40.2 m/s wind speed 

according to UBC97 code. From the records shown, at fixed 

based condition, the base shear in building with three 

conditions, the greatest responses generally occurred at the 

highest building with shear wall in the corner by 2735.65 

kN. 

 

IV. CONCLUSION 

The present study is carried out with the objective of 

evaluating the behavior of buildings having square and 

rectangular shape in plan with 2, 7 and 15 story considered 

for the cases. The parametric study was carried out for 

various percentage lengths of shear wall and their location 

in the plan configuration. In all taken together 3 cases are 

considered, leading to 72 model formulations which are 

studied. The behavior of these various cases are assessed in 

the form of parameters such as displacement, stress as well 

as base shear. Based on this parametric study certain 

conclusions are drawn as follows: 

 Lateral displacement values obtained from static 
method of analysis indicate that shear wall provision 
along longitudinal and transverse directions are 
effective in reducing the displacement values in the 
same directions. Lateral displacement results provides 
a more realistic behavior of structure response and 
hence it can be seen that the displacement values in 
both X and Y directions are least in model I with 
shear wall in core and corners when compared to all 
other models.  

 Shear wall at the periphery of the structure takes 
the same amount of lateral force as core type of shear 
wall, but shear wall placed at the periphery shows 
relatively more displacement as compared to shear 
wall placed near core by 5.85% and 1.54% in square 
and rectangular shapes building respectively. 

 The shear wall provided equally (i.e. 50- 50%) in 
both directions for buildings having square and 
rectangular shape in plan configuration has less 
displacement compared with other configuration.  

 The stress in rectangular shape building with 
core wall was higher by 3.23% if compared with 
square shape due to the difference in dimension from 
the centre of mass where the wall placed and the 
outside face of building.  

 The performance of internal shear walls is better 
that external shear walls, also external shear walls 
have been shown the highest base shear in both 
square and rectangular shape.  

 Building having the shear wall at the central part 
of the structure is much effective in resisting the 

lateral load. However, present study shows that when 
shear walls are placed away from the C.G. then, the 
design parameters such as displacements is found 
more; but other parameters such as base shear and 
stress of structure become less. 

 

V. RECOMMENDATION 

This study can be improved by further justifying the 
results of the modal analysis. Besides, it can be expanded 
by allowing more aspects of study in order to obtain more 
information. The recommendations of study were listed 
as follows: 

 This study can be done and analysed by using 
other FEA software such as staad Pro. ANSYS, 
ABAQUS and SAP2000.  

 The study can be expanded on the type of frame 
building such as reinforced concrete shear wall 
with opening, bearing wall system and steel 
frame. 

 Further study can be made by subjecting the 
building to different database of earthquake 
loads. This may give a different result. 
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