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Abstract: This paper is study about how multi story structure get affects the story shear Base shear & story stiffness parameters 
which are directly aligned with inclusion of shear wall in the building which indirectly affects the effectiveness during 
earthquake. A four-story structure for zone factor 0.16 as per Indian code were analyzed in ETABS 18.1.1 software where we 
carried four model with & without shear wall, varying thickness of shear wall & location of shear wall particularly at soft story. 
Incorporating shear walls increases story shear compared to structures without them, though placement at the soft story slightly 
reduces story shear, with negligible further change upon reducing wall thickness. Base shear remains largely unaffected by 
shear wall inclusion, placement, or dimensional properties. Conversely, adding shear walls solely at the soft story significantly 
enhances story stiffness relative to structures lacking shear walls, though stiffness is sensitive to reductions in wall thickness.  
Keywords: Soft Story, Rectangular shear wall with Boundary Elements, Story Shear, Base shear, Story Stiffness. 
 

I. INTRODUCTION 
Following parameters considered in this paper are storey shear base shear & Storey stiffens all these indirectly get affected with & 
Without shear wall & its location. Storey Shear is the total horizontal force acting on a specific level (storey) of a building due to 
lateral loads. It represents the cumulative shear force resisted by the structural elements (columns, walls, braces) at that level. It is 
calculated at each storey of the building, varying from one level to another depending on the distribution of lateral forces. Storey 
shear at a given level is the sum of all lateral forces (from the applied load, like seismic or wind forces) acting above that level. 
Storey shear used to design the lateral force-resisting system (e.g., shear walls, braced frames) at each storey to ensure they can 
resist the horizontal forces without failure. Base reaction, often referred to as base shear in seismic analysis, is the total horizontal 
force at the base of the building (at the foundation level) required to resist all lateral loads applied to the entire structure.  It occurs 
specifically at the ground level or foundation interface. Base shear used to design the foundation and ensure the structure can 
transfer the total lateral load to the ground. It’s critical for foundation stability and overall structural integrity. Storey stiffness, often 
referred to in structural engineering as “story stiffness,” is a measure of a building’s resistance to lateral deformation (e.g., swaying 
or displacement) at a specific level or floor (storey) under horizontal forces, such as those caused by wind or earthquakes. It is a 
critical parameter in the design and analysis of multi-storey buildings, particularly in seismic regions, as it influences how forces are 
distributed through the structure. 

II. LITERATURE
Priya Kewat, Kavita Golghate Studied by varying different thickness of shear wall as well as shape at different location studied 
about story drift & Lateral displacement. 
Balaji Salunke, Prof. R.M. Desai focused by placing shear wall   at outer boundary & at the centre carried out analysis of story shear 
story drift & story displacement. 
S.P.Pawar Dr.C.P.Pise studied For buildings on slopes shortest column on higher stiffness & straight shape (or rectangular) shear 
walls configuration proves to be better among all configurations for resisting the lateral displacement. 

III. ANALYTICAL METHODOLOGY 
Through this scientific paper, several models proposed, which is part of a multi-story reinforced concrete building. The proposed 
models have been analysed through the method of response spectrum integrated into the   
software ETABS [18.1.1]. After analysis of the proposed models, the Base shear, Storey Stiffness & Storey Shear data were 
extracted.



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue VII July 2025- Available at www.ijraset.com 
     

468 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

A. Model Description 
Different models have analysed with the same span length of 4.50 m, as well as the same number of bays, i.e. 5. 4-storey models 
were chosen. The floor height is set at 3.2m for all models. The Indian code of IS 456:2000 reinforced concrete was used to choose 
the  properties of materials used, the compressive strength of concrete is 25 MPa and the yield strength of TMT bar is 550 MPa. 
In this study, the Indian code of IS 456:2000 reinforced concrete & IS 1893:2016 were used. There is variation in structural 
elements were done & location placement. First model was analysed with 230 x 600 mm column size, second model were analysed 
with 230 x 600 mm column size along with shear wall on opposite side in parallel direction on boundary wall side where chosen 
thickness of 230mm shear wall from bottom storey to top storey, Third Model were analysed by keeping Shear wall of 230mm thick 
at soft storey only & Fourth Model were analysed with 230 x 600 mm column along with 150mm thick shear wall at soft storey.

 
Table 1 of Material & Dimensional Properties 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. Loads                                                                                  
Live load Reduction factor was applied as per IS code The model was designed for Response Spectrum Function of Zone Factor 
Z=0.16 Response reduction factor R= 3 For Soil type II with super imposed dead load for wall masonry infill taken 13kN/m which 
Red solid brick & For Shell load Super imposed Dead load and taken to be 2kN/m2 & Live load of 2.5 kN/m2. 
In the Analysis of 4 Story Following load combination obtained for Concrete frame design & concrete shear wall design as per IS 
code: so total 28 Load combination we have obtained 14 for concrete frame design & 14 for Concrete shear wall design. 
1) 1.5DL+1.5SIDL 
(2) 1.5DL+1.5LL+1.5SIDL  
(3) 1.2DL+1.2LL+1.2SIDL+1.2Ex 

(4) 1.2DL+1.2LL+1.2SIDL-1.2Ex 
(5) 1.2DL+1.2LL+1.2SIDL+1.2Ey 

(6) 1.2DL+1.2LL+1.2SIDL-1.2Ey 
(7) 1.5DL+1.5SIDL+1.5Ex 
(8) 1.5DL+1.5SIDL-1.5Ex 
(9) 1.5DL+1.5SIDL+1.5Ey 
(10) 1.5DL+1.5SIDL-1.5Ey 
(11) 0.9DL+0.9SIDL+1.5Ex 
(12) 0.9DL+0.9SIDL-1.5Ex 
(13) 0.9DL+0.9SIDL+1.5Ey 
(14) 0.9DL+0.9SIDL-1.5E 

 

Description Values 
Concrete strength (Mpa)                                           25 
Modulus of elasticity of 
concrete, Ec (Mpa) 

25000 

Steel tensile yield strength 
(Mpa) 

550 

Storey height (m) 3 
Number of stories 4 
Span length (m) 4.5m 
Shear wall thickness 230mm&150mm 
Column sizes 230 x600 mm 
Number of Bays 5 x 5 
Beam Size(mm) 230 x 450 
Importance Factor I 1 
Slab Thickness 125mm 
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C. Models 
Model 1- 4 storied building without shear wall 
Model 2- 4 Storied building with shear wall of 230mm thick extends over full height of building placed parallel to each other outer 
boundary of building.  
Model 3- 4 Storied building with shear wall of 230mm thick placed at soft story parallel to each other outer boundary of building. 
Model 4- 4 Storied building with shear wall of 150mm thick placed at soft story parallel to each other outer boundary of building. 

 
Fig-1: Model 1                                                                                      Fig-2: Model 2&3 

 
 
 
 
 
 
 
 
 
 
 
 
  

Fig-3: Model 4                                                                                                    Fig-4:3D View 
 
                   
 
 
 
 
 
 
 
 
 
 

Story Shear Graph-1(Model-1)                                                                  Story Shear Graph-2(Model-2) 
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Story Shear Graph-3(Model-3)                                             Story Shear Graph-4(Model-4 
 

Table 2: Percentage of Steel Reinforcement (Model-1) 
TYPES OF COLUMNS STOREY 1 STOREY 2 STOREY3 STOREY 4 
2 POINT JUNCTION CORNER COLUMN 1.76 1.64 1.54 1.36 

3 POINT COLUMN TRIAXIAL 2.27 2.27 1.77 1.45 

4-POINT COLUMN AXIAL LOADED COLUMN 4.3 3.76 2.99 2.79 

 
Table 3: Percentage of Steel Reinforcement (Model-2) 

TYPES OF COLUMNS STOREY 1 STOREY 2 STOREY3 STOREY 4 
2 POINT JUNCTION CORNER COLUMN 1.76 1.64 1.54 1.36 

3 POINT COLUMN TRIAXIAL 2.27 2.27 1.77 1.45 

4-POINT COLUMN AXIAL LOADED COLUMN 4.3 3.76 2.99 2.79 

 
Table 4: Percentage of Steel Reinforcement (Model-3) 

TYPES OF COLUMNS STOREY 1 STOREY 2 STOREY3 STOREY 4 
2 POINT JUNCTION CORNER COLUMN 1.76 1.64 1.54 1.36 

3 POINT COLUMN TRIAXIAL 2.27 2.27 1.77 1.45 
4-POINT COLUMN AXIAL LOADED COLUMN 4.3 3.76 2.99 2.79 

 
Table 5: Percentage of Steel Reinforcement (Model-4) 

TYPES OF COLUMNS STOREY 1 STOREY 2 STOREY3 STOREY 4 
2 POINT JUNCTION CORNER COLUMN 1.76 1.64 1.54 1.36 

3 POINT COLUMN TRIAXIAL 2.27 2.27 1.77 1.45 
4-POINT COLUMN AXIAL LOADED COLUMN 4.3 3.76 2.99 2.79 

 
D. Reinforcement Percentage Discussion 
From Table 2: The Reinforcement from above analysis shows that for 2-point junction corner column varies from bottom to top 
story were 22.72%, for 3-point junction triaxial column varies from bottom to top story was 36.12% & for 4-point junction axial 
column varies from bottom to top story were 35.11%. 
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From Table 3: The Reinforcement from above analysis shows that for 2-point junction corner column varies from bottom to top 
story were 13.92%, for 3-point junction triaxial column varies from bottom to top story were 15.81% & for 4-point junction axial 
column varies from bottom to top story were 22.47%. From this we can say the variation of reinforcement is more in centrally 
located column followed by triaxial column & Corner column. 
From Table 4: The Reinforcement from above analysis shows that for 2-point junction corner column varies from bottom to top 
story were 20.46%, for 3-point junction triaxial column varies from bottom to top story were 21.24% & for 4-point junction axial 
column varies from bottom to top story were 32.61%. From this we can say the variation of reinforcement is more in centrally 
located column followed by triaxial column & Corner column. 
From Table 5: The Reinforcement from above analysis shows that for 2-point junction corner column varies from bottom to top 
story were 17.57%, for 3-point junction triaxial column varies from bottom to top story were 28.57% & for 4-point junction axial 
column varies from bottom to top story were 33.25%. From this we can say the variation of reinforcement is more in centrally 
located column followed by triaxial column & Corner column. 
 

Table 6: Base Shear (Reactions)-Model-1                                              Table 7: Base Shear (Reactions)-Model-2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 8: Base Shear (Reactions)-Model-3                                             Table 9: Base Shear (Reactions)-Model-4 
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Model Graph Story shear Value(kN) Models Base Shear (Base Reaction) kN 
Model 1 1223.93 Model 1 44992.12 (Dcon2) 
Model 2 1318.72 Model 2 45923.35 (Dwal2)  
Model 3 1291.92 Model 3 45224.93(Dwal2) 
Model 4 1252.17 Model 4 45153.95 (Dwal2) 

 
IV. RESULTS & DISCUSSION 

A. Storey Shear 
Comparing for above four Models graphs the following parameters are Shear story were evaluated from this we can say how the 
values for above parameters are changed as well as we can determine which above case is effective in terms of strength. 
1) Comparing story Shear Graph 1&2: the story shear value for column with shear wall 230mm from bottom to top story increases 

by 7.18% with column section of 230 x 600 only. 
2) Comparing story Shear Graph 2&3: the story shear value for column with shear wall 230mm at soft story only decreases by 

2.03% with column with shear wall 230mm from bottom to top story. 
Comparing story Shear Graph 3&4: the story shear value for column with shear wall 150 mm at soft story only decreases by 3.07% 
with column with shear wall 230mm at soft story. 

 
B. Base Reaction 
The Maximum Base Shear Value obtained for above all model cases for load combination Don2 (without shear wall) & Dwal2 (with 
shear wall) as stated below 
Comparing the above table 6&7 the base reaction value for column with shear wall 230mm from bottom to top story increases by 
2.02% with column section of 230 x 600 only. 
Comparing the above table 7&8 the base reaction value for column with shear wall 230mm at soft story only decreases by 1.54% 
with column with shear wall 230mm from bottom to top story. 
Comparing the above table 8&9   the base reaction value for column with shear wall 150 mm at soft story only decreases by 0.18% 
with column with shear wall 230mm at soft story. 
 

Table10: Story Stiffness Model 1                                      Table11: Story Stiffness Model 2 

 
 

Table12: Story Stiffness Model 3                                         Table13: Story Stiffness Model 4 
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C. Story Stiffness 
From Table:10 for Model 1 the Story Stiffness (Siff X) kN/m at soft story increases by 8.18% from story 4 to story 1 
From Table:11 for Model 2 the Story Stiffness (Siff X) kN/m at soft story increases by 25.42% from story 4 to story 1 
From Table:12 for Model 3 the Story Stiffness (Siff X) kN/m at soft story increases by 26.48% from story 4 to story 1 (we conclude 
the story stiffness for shear wall of 230mm at softy story only perform better than shear wall of 230mm from top to bottom) 
From Table 13 for Model 4 the Story Stiffness (Siff X) kN/m at soft story increases by 15.75 % from story 4 to story 1 
The Storey Stiffness value for Model 3   performed better in all case   
Comparing the above table 10&11 the Story Stiffness (Siff X) kN/m at soft story for column with shear wall 230mm from bottom to 
top story increases by 24% with column section of 230 x 600 only. 
Comparing the above table 11&12 the Story Stiffness (Siff X) kN/m at soft story for column with shear wall 230mm at soft story 
only increased by 0.89% with column with shear wall 230mm from bottom to top story. 
Comparing the above table 12&13 the Story Stiffness (Siff X) kN/m at soft story for column with shear wall 150 mm at soft story 
only decreases by 12.75% with column with shear wall 230mm at soft story. 

V. CONCLUSION 
Inclusion of shear wall in the structure the story shear value amplifies in terms of without Shear wall structure. Locating Shear wall 
at soft story only there is bit reduction in story shear & further shrinking in thickness the story shear stands almost same. In event 
that the Base Shear value remains unaffected by the incorporation of shear wall their placement & dimensional properties. In 
instances  where story stiffness is addressed by incorporating shear walls solely at the soft story, the stiffness performance of the 
story is markedly enhanced. Furthermore, this configuration demonstrates a substantial improvement in story stiffness compared to 
structures lacking shear walls. Additionally, the story stiffness is influenced by reductions in the dimensional thickness of the shear 
walls.

A. Scope of Future Works 
Different shapes of Shear wall with variation of shear wall thickness & mainly considering soft story location as prime concern 
instead extend throughout the building height.  
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