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ABSTRACT

Shear wall is important and suitable part in high-rise building to carry (support) dead loads and resist lateral
loads (wind and seismic), shear wall's position in the building influences on the all analysis and design's behavior
of the building. This paper presents the different positions of shear walls in the building as well as effects of
different position of shear wall on the building's behavior of analysis including; displacement, shear force and
bending moment. Considering this case the results in different effect positions of shear wall for a building which
represent G+17 storey separated into four different models. The analysis of different position of shear wall, which

is using equivalent lateral load method in the building, have been performed by using ETABS 2016 Structural
analysis software.
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1. Introduction

In structural engineering, a shear wall is a structural system that composed of braced panels (also known
as shear panels) in order to counter the effects of lateral load acting on a structure. Wind, seismic and supporting
gravity loads [1, 2] are the most common loads that shear walls are designed to carry. Under several building
codes, including the International Building Code (where it is called a braced wall line) and Uniform Building
Code [3, 4].

A structure of shear walls in the center of a large building—often encasing an elevator shaft or stairwell
form a shear core. Shear walls resist in-plane loads that are applied along its height. The applied load is generally
transferred to the wall by a diaphragm or collector or drag member. They are built in wood, concrete, and CMU
(masonry).[5-8]

P-A effect, or P-"big-delta", is associated with displacements relative to member ends. Unlike P-d, this type
of P-Delta effect is critical to nonlinear modeling and analysis. As indicated intuitively by Figure 2a, gravity loading
will influence structural response under significant lateral displacement. P-A may contribute to loss of lateral
resistance, ratcheting of residual deformations and dynamic instability (Deierlein et al. 2010) [9-11], effective
lateral stiffness decreases, reducing strength capacity in all phases of the force-deformation relationship
(PEER/ATC 2010) [12-15]. To consider P-A effect directly, gravity load should be present during nonlinear
analysis. Application will cause minimal increase to computational time, and will remain accurate for drift levels up
to 10%. [16]

P-d effect, or P-"small-delta", is associated with local deformation relative to the element chord between
end nodes. Typically, P-6 only becomes significant at unreasonably large displacement values, or in especially
slender columns. So long as a structure adheres to the slenderness requirements pertinent to earthquake
engineering, it is not advisable to model P-d, since it may significantly increase computational time without
providing the benefit of useful information. An easier way to capture this behavior is to subdivide critical elements
into multiple segments, transferring behavior into P-A effect Fig. 2b [17-21].

2. Objective

The objective in this paper demonstrates different positions of shear in the building and influence behavior
on overall behavior of analysis from building against gravity loads and seismic load and choose correct location
for desired shear wall in multi-storey building as well as compression between results of analysis in different
positions of shear wall which illustrates the point that shear wall is crucial for buildings especially high-rise
buildings.

3. Descriptions of building

Analysis incorporates G+17 storyes and dimensions of building 20*20 m, 5 bays in both X and Y directions,
the height of ground floor is 3m and height of each storeys including ground floor is 3m, total height is 54 m,
building's location in Zone B, Size of Column 500*500 mm, Size of beam 400*400 mm, Thickness of slab 180 mm
and Thickness of shear wall 30 mm.

4-Modeling description or Methodology

The results of analysis and different effect position of shear wall on the building have been deduced with
applied equivalent lateral load method in order to derive deflection, displacement, shear, drift story and moment
that 4 models are considered for analysis, all models are shown in below:

Model 1: Building without shear wall
Model 2: Building with shear wall on corners at each side
Model 3: Building with shear wall in center of the building

Model 4: Building with shear wall on each side on middle
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Figure 1. Model 1 Figure 2. Model 2

Figure 3. Model 3 Figure 4. Model 4

4. Result and discussion
4.1. Lateral displacement

Lateral displacement of top storey (storey 18) from different models is shown in table below, the maximum
value obtained from all the Load Combinations.

Tablel: displacement in X-direction

Top storey displacement in X- direction (mm)
Load combination Model 1 Model 2 Model 3 Model 4

1.3D.L+ L.L+ Eq 136.83 121.66 115.31 109.63

Table 2. Displacement in Y-direction

Top storey displacement in Y- direction (mm)
Load combination Model 1 Model 2 Model 3 Model 4

1.3D.L+ L.L+ Eq 136.83 109.74 107.82 109.63
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4.2. Vertical displacement

Maximum Vertical displacement occurs in the top storey that is shown in table 3 that indicates the
maximum value obtained from all the Load combinations.

Table 3. Vertical displacement

Top storey vertical displacement (mm)
Load combination Model 1 Model 2 Model 3 Model 4
1.2D.L+1.6 L.L 18.83 17.33 14.63 17.34
4.3. Storey Drift

Storey drift is displacement of one level relative to other level above or below. The storey drift of all the four
models in X and Y direction is shown in figure 5, 6, 7 and 8.
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The maximum storey drift took place in model 1 which depicts building structure with no shear wall as
compared to other models, the minimum storey drift appeared in model 4 which depicts building has shear wall on
middle side apiece.

4.4, Axial Load

The maximum value of axial load obtained from all the Load Combinations, all different models are shown
in table 4.

Table 4. Axial force

Axial load in Column Kg
Storey No. Column Model 1 Model 2 Model 3 Model 4
1 c27 363708 346024 342891 342236
2 c27 339594 319140 318752 318138
3 c27 316513 299559 295814 295259
4 c27 294165 277962 273785 273298
17 c27 38279 34848 34766 34492
18 c27 20047 18639 18459 18318

4.5. Bending moment

Regarding changing the position of shear wall in bending moment, B37, B38, B39, B40 and B41 are
considered in X-direction for all different models are shown in table 5.

Table 5. Bending moment

Model No. Bending Bending Moment for Beam at top storey (Kg.m)
moment B37 B38 B39 B40 B41
Model 1 (+ve) 2337 2180 2019 2180 2337
(-ve) 4815 2664 1812 2664 4815
Model 2 (+ve) 4293 2589 2203 2589 4293
(-ve) 5109 3034 1907 3034 5109
Model3 (+ve) 436 2100 885 2100 2436
(-ve) 4197 2538 1740 2538 4197
Model 4 (+ve) 4672 2885 2491 2885 4672
(-ve) 5281 3187 2137 3187 5281

4.6. Shear force

Table 6. Shear force

Shear force for Beam at top storey (kg)

Model No. B37 B38 B39 B40 B41
Model 1 77.58 88.05 89.69 88.05 77.58
Model 2 135.27 110.81 92.90 110.81 135.27
Model 3 75.40 123.93 48.32 123.85 75.46
Model 4 151.53 184.52 154.95 184.52 151.53

11
Taheri Fard A.R., Taha M.l., Hidayat A. Evaluation of seismic analysis in diverse effect position of shear wall for reinforced concrete frame
building / Taxepu ®apa A.P., Taxa M./., Xugast A. OueHka CeNCMMUYECKOro aHann3a B pasfmyHbIX NOMOXEHMAX BO3AENCTBUS CABUTOBOMN
CTEHKW NS Xene3obeTOHHOro KapkacHoro 3faHms ©



CTpouTenbCTBO YHUKaNbHbIX 3AaHUNA U coopyxeHun, 2017, Nell (62)
Construction of Unigue Buildings and Structures, 2017, Nel1 (62)

Regarding changing the position of shear wall in shear force on top storey B37, B38, B39, B40 and B41 are
taken into account. All different models are shown in table 6.

5. Conclusion

In this paper studied four models containing: one without shear wall and three models use shear wall in
different positions, Maximum horizontal displacement and vertical displacement has been obtained in model 1
and minimum displacement occurred in model 4. When earthquake happens, the displacements in three models
with shear wall is lower than model 1, which has no shear wall. it means three shear wall models are more stable
than model 1, moreover, minimum drift storey occurred in model 4 as compression to other models, it refers
position of shear wall in model 4 better than other, although, model 2 obtained minimum drift storey but only in Y-
direction, Minimum value of axial load obtained in column C27 at storey 1, 2, 3, 4, 17 and 18 in model 3 and
higher value obtained in Beams 37, 38, 39, 40 and 41 in top storey in model 3 building as compared with other
models.
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OueHKa CeMCMUYeCKOro aHanusa B passfiMiHbIX MNOIOXKEeHUsAX BO3aeNCTBUA
COBUIOBOW CTEHKMU AJA Xene306eTOHHOro KapKacHoro 3gaHus

A.P. Taxepu ®apga’, M.U. Taxa?, A. Xugaar3
1-2Cankm-lemepbypackuli nonumexHudeckuli yHusepcumem [Nempa Benukozo, 195251, Poccus, 2. CaHkm-

lemepbype, NonumexHuyeckas yn., 29.’
3

MHOOPMALUA O CTATbE NCTOoPUA KIKOYEBBIE CJIOBA

doi: 10.18720/CUBS.62.1 MopaHa B pegakumto: 08.03.2017 cOBUroBasi CTeHa;
nporpaMmmMHoe obecnevyerHve ETABS;
CMelLLeHue;
Apend;

M3rnbatoLmnii MOMEHT;

AHHOTALINA

CopuroBas cTeHa 4BMSIETCS BaXHOMW WM NOAXOASLLEN 4YacTbio BbICOTHOrO 34aHWs Ons NepeBO3Ku
(noooepxkn) MepTBbIX FPY30B M COMPOTUBNEHUs GOKOBbIM Harpyskam (BeTep W CenucMuka), MonoxeHue
COBMWIOBOW CTEHbl B 3[jaHMM BRMSET Ha BECb aHanmM3 U KOHCTPYKTMBHOE NnoBeeHune 3naHud. B gaHHow ctaTtbe
npeacTaBneHbl pasnuyHble NOMOXEHUs CABUIOBbIX CTEHOK B 3[aHuK, a Takke BNUsSHWE PasnUYHOro nofoXeHust
COBWUIOBOW CTEHKM Ha MOBedeHue 30aHua npu aHanusde, B ToM uyucrie: CmelleHusi, nomnepeyHom cunbl u
nsrnbaroero mMomeHta. PaccmartpuBasa aTOT cnyyaw, pesynbTaTbl B PasfuyHbIX MONOXeHusax addekta
CABWUIOBOW CTEHKM AN 34aHusl, KOTOpble NpeacTaBnsioT cobonm atax G + 17, pasgeneHbl Ha YeTbipe pasHble
MozAenu. AHanm3 pasHoro MoslIoXKEeHWs1 COBUIOBOW CTEHKWU, KOTOPOE UCMONb3yeT MEeTOon 3KBUBANIEHTHOM OOKOBOW
Harpy3kuM B 30aHuK, Obin BbIMOSIHEH C MCMOMb30BaHMEM nporpammMHoro obecnedeHus ETABS 2016 Structural
analysis.
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