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Abstract: In modern tall buildings, shear walls are commonly used as a vertical structural element for resisting the lateral loads
that may be induced by the effect of wind and earthquakes. Shear walls (SW) are proven to be efficient in resisting and
transferring the lateral/seismic loads in earthquake prone areas. The reinforced concrete shear wall building is high in plane
stiffness and strength which can be used to simultaneously resist large horizontal load. The use of shear wall-buildings is quite
common in high rise building. During seismic excitation, they contribute in absorbing moments and shear forces and reduce
torsional response. In high rise buildings it is customary to provide doors and windows which leads to the provision of openings
at the shear walls architectural design leads to the existence of doors and windows within shear walls. The scope of the present
work was to analyze the twenty story building and RC shear wall building with and without opening. Developed modeling and
analyzed the reinforced concrete shear wall building by using ETABS program to analyze the three structure. The comparison of
these models for different parameters like displacement, story drift and base shear has been presented by RC shear wall building

with and without opening.
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I. INTRODUCTION

A. Definition of High Rise Building

The tallness of a building is relative and cannot be defined
in absolute terms either in relation to height or the number of
stories. But, from a structural engineer's point of view the
high rise building can be defined as one that, by virtue of its
height, is affected by lateral forces due to wind or earthquake
or both to an extent that they play an important role in the
structural design.

Il. LATERAL LOAD -RESISTING SYSTEMS

It can be said that there are as many types of lateral systems
as there are engineers. However, most of the systems can be
grouped into three basic types:

o Shear wall system.

e Frame system.

e Combination of the two, the shear wall-frame system

(dual system).

A. Shear Walls

This section provides an introduction to shear walls and
how they resist earthquake and wind forces. This section also
shows how to properly construct the shear walls and the parts
that make them up. With this knowledge, contractors can
build proper shear walls and inspectors can recognize the
errors untrained contractors make. Shear walls are vertical
elements of the horizontal force resisting system. The shear
wall can resist forces directed along the length of the wall.

When shear walls are designed and constructed properly,
they will have the strength and stiffness to resist the
horizontal forces. Buildings engineered with structural walls
are almost stiffer than framed structures, reducing the
possibility of excessive deformations and hence damage. The
necessary strength to avoid structural damage under
earthquakes can be achieved by providing a properly detailed
longitudinal and transverse reinforcement. By adopting
special detailing measures, dependable ductile response can
be achieved under major earthquakes. Lateral forces, that is
the forces applied horizontally to a structure derived from
winds or earthquakes cause shear and overturning moments
in walls.

Type Of Shear Wall: Shear wall is a concrete wall made to
resist lateral forces acting on high rise buildings as shown in
fig.1. The Shear Wall sections are classified as six types:

Box Section

L — Section

U - Section

W — Section

H — Section

B. Coupled Shear Walls

In many shear wall buildings, a regular pattern of openings
will be required to accommodate windows or doors or both.
Highly efficient structural systems, particularly suited for
ductile response with good energy dissipation characteristics,
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can be conceived when openings are arranged in a regular
pattern. Examples are shown in Fig.2 where a number of
walls are interconnected or coupled to each other by beams.

These walls are generally referred to as coupled shear walls.

]

(a) Box Section (b) L - Section

(c) U — Section

(d) W - Section

]

(e) H - Section (f) T - Section

Fig.1. Type of Shear Wall.

The load-resisting mechanisms in a coupled shear wall are
shown qualitatively in Fig.3 b and c. It is seen that the total
overturning moment, M, in the wall without openings shown
in Fig.3a, is resisted at the base entirely by flexural stresses.
On the other hand, in the coupled walls shown in Fig.3b and
c, axial forces as well as moments occur at the base to resist
the overturning moment, M, resulting in the following
equilibrium statement:

M=M1+MJ+T{E (1)

The magnitude of the axial force, T = C, is given by the
sum of the shear forces occurring in the coupling beams
above the level under consideration. When the coupling is
relatively weak, as is often the case in apartment buildings
because of limited beam depth, the major portion of moment
resistance is due to moment components. On the other hand,
if coupling beams are stiff, major moment resistance is by the
couple generated by the equal and opposite axial focus in the
wall piers. The resistance of a coupling beam, also referred to

as link beam, is shown schematically in Fig.4. Unless
adequately designed for flexural ductility and shear force
expected under strong ground shaking, flexural or shear
failures may develop in structural walls.
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Fig.2. Shear walls with openings.
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Fig.3. Lateral load-resistance of single and coupled shear
walls.
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Fig.4. Coupling beam resistance.

I1l. CONCLUSION
The analysis is carried out using the ETABS software
tool and the lateral load analysis is done for structure without
shear wall, structure with shear wall and structure with shear
wall with openings. Results are compared for the frame
lateral forces and story drifts of all the cases and after
comparison the results, the following conclusions can be
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drawn on the basis of the numerical results obtained by
software :-

e Shear wall is very effective to resist horizontal forces
coming from earthquake and wind forces. In high rise
structure if it is properly oriented it will reduce torsional
effect and story deflection.

e The maximum lateral displacement at the top story due
to lateral loads was in control and in limitations. The
check calculated is safe.

e Shear wall is very effective to reduce the maximum drift
of the structure.

e No significant difference in drift and displacement
provision of 20 % opening in the shear wall.

e The shear force in the columns is decreased in the
structures with shear walls.

e No significant difference in shear force and moment
provision of 20 % opening in the shear wall.

IV. REFERENCES
[1]1S 1893 (PART 1) 2002, Indian Standard Criteria for
Earthquakes Resistant of Design Structures (5th revision),
New Delhi, 2002.
[2]1S 4326, 1993, Indian Standard Code of practice for
Earthquake Resistant Design and Construction of Buildings.
(2nd revision).
[3]IS 13827, 1993, Indian Standard Guidelines for
improving Earthquake Resistant of Earthen buildings.
[4]1S: 456 - 2000 - Code of practice for plain and
Reinforced concrete.
[5]1S: 875(part 1)-1987: Code of practice for design loads
(Other than earthquake) for buildings and structures - Dead
loads.
[6]1S: 875 (part 2)-1987: Code of practice for design loads
(Other than earthquake)
[7]for buildings and structures — Imposed loads.
[8]1S: 875(part 3) - 1987: Code of practice for design loads
(Other than Earthquake) for buildings and structures - Wind
loads.
[9]IS 13920, 1993, Indian Standard Code for practice for
Ductile Detailing of Reinforced Concrete Structures
Subjected to Seismic Forces
[10]Bungale S. Taranath (1988), Structural Analysis and
Design of Tall Buildings (McGraw-Hill book company).
[11]Bungale S. Taranath Ph.D., S.E, Wind and Earthquake
Resistant Buildings Structural Analyses and Design, Marcel
Dekker Publications, New York, 2005.
[12]BungaleS.Taranath, (2010). Reinforced Concrete
Design of Tall Buildings.CRC Press Taylor & Francis
Group,New York.
[13]BungaleS.Taranath, (2011). Structural Analysis and
Design of Tall Buildings - Steel and Composite
Construction. CRC Press: Boca Raton
[14]Smith, B.S. and Coull, A. (1991). Tall Building
Structures: Analysis and Design. John Wiley and Sons, Inc.,
New York.
[15]BahadirAlyavuz (2007) Stress Distribution In a Shear
Wall — Frame Structure Using Unstructured — Refined Finite
Element Mesh, G.U. Journal of Science 20(1).

[16]Can Balkaya, M.ASCE1, and ErolKalkan, S.M.ASCE2,
Three-Dimensional Effects on Openings of Laterally
Loaded Pierced Shear Walls,Journal of Structural
Engineering © ASCE / OCTOBER 2004.

[17]Hui Wu & Bing Li (2003), Investigating the load paths
of RC shear wall with openings under reversed cyclic
loadings.

[18]MaryokoHadi, Satoru Murakami, Kohei Komatsu
(2012), Dynamic and Static Behaviors of Shear Wall with
Openings Composed of LVL and Fiber Cement Board
Sheathing, Open Journal of Civil Engineering, 2012, 2, 147-
159.

[19]Masato Sakurail, Hiroshi Kuramoto 2, Tomoya
Matsui3 and Tomofusa Akita4, Seismic Performance of RC
Shear Walls With Muilti-Openings, The 14th World
Conference on Earthquake Engineering October 12-17,
2008, Beijing, China.

[20]MatijaRadovic (2012), In-Plane Shear Resistance of
Sustainable Structural Walls With Large Openings,
Construction Systems Dissertations & Theses. Paper11.
[21]Mazen A. Musmar (2013), Analysis of Shear Wall with
Openings Using Solid65 Element, Jordan Journal of Civil
Engineering, Volume 7, No. 2, 2013
[22]MuthukumarGopalarathnam* and Manoj Kumar,
Nonlinear finite element dynamic analysis of squat shear
wall with openings,Gopalarathnam and Kumar International
Journal of Advanced Structural Engineering 2013.
[23]Pooja Hegdel* and Dr.SV Itti2, Effect of Base Opening
in Reinforced Concrete Shear Wall, Civil and
Environmental Research, ISSN 2224-5790 (Paper) ISSN
2225-0514 Vol.6, No.8, 2014.

[24]Satpute S G1* and D B Kulkarni1(2013), Comparative
Study of Reinforced Concrete Shear Wall Analyses in
Multi- Storied Building With Openings by Nonlinear
Methods, International Journal of structural and Civil
Engineering Research Vol. 2, No. 3, August 2013.
[25]Seyed M. Khatami ,AlirezaMortezaei , Rui C. Barros
(2012) , Comparing Effects of Openings in Concrete Shear
Walls under Near-Fault Ground Motions.

[26]Sharmin Reza Chowdhury , M.A. Rahman, M.J.Islam
JA.K.Das , Effects of Openings in Shear Wall on Seismic
Response of Structures , International Journal of Computer
Applications (0975 — 8887) Volume 59— No.1, December
2012.

[27]Suresh Borral, P.M.B.RajKiran Nanduri2, Sk. Naga
Raju3, Design Method of Reinforced Concrete Shear Wall
Using EBCS , American Journal of Engineering Research
(AJER) e-ISSN : 2320-0847 p-ISSN : 2320-0936 Volume-
4, Issue-3, pp-31-43.

International Journal of Scientific Engineering and Technology Research
Volume.04, IssueNo.47, November-2015, Pages: 10259-10261



