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regular and irregular cases, the soft soil type had higher storey shear 
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Abstract. There has been a remarkable advancement in the research on design in the scope of 

engineering in the last couple of decades. There are many studies that contribute to better 

performance of buildings. Herein, to understand the seismic effects on a building when one of 

the design parameters is varying while others remaining constant, this study is conducted. The 

lateral forces at different levels of a structure in seismic zone V in all of the soil types are 

studied. The seismic loading with a varying soil conditions in the seismic zone is applied on all 

the structures. Both regularly and irregularly planned buildings are incorporated which are of 

varying heights (G+3, G+6, G+9, and G+ 12). The structure’s response in terms of lateral forces 

at all storey levels is analyzed varying the parameters. While the pattern observed is similar in 

regular and irregular cases, the soft soil type had higher storey shear when the storey levels 

increased.  
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1 INTRODUCTION  

 The infrastructure and construction industry has witnessed a great amount of development 

over the past few years [1]. This is made possible as there is increase in research in the industry. 

As there is research in the materials used there has also been wide range of research in design 

related aspects in the associated departments of the industry [2-4]. The design of structures 

primarily gives the economy in terms of materials thereby giving financial economy, but it also 

renders safety to the structures in case of random loadings such as lateral loads because of wind, 

earthquake or other ground vibrations, if they are accounted in the design [5-8]. Therefore, the 

earthquake resisting design for any structure could be of paramount importance. What causes the 

earthquake? It happens when various waves that get generated on the surface of earth resulted from 

the energy released at the lithosphere [9-12]. If the energy released is sudden then the earth 

vibrates according to amount of energy released giving earthquakes. There is a possibility that this 

phenomenon could have even a deadly impact on the buildings [13].  
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 Storey Shear is the lateral load that is observed on every level or the floor of the structure 

when there is a horizontal loading or pressure upon the structure. This study puts focus on the 

distribution of the lateral forces or the storey shear forces generated at all storey levels when the 

parameters such as soil type as well as earthquake zones are varied [14-16]. It has been conducted 

by analyzing when the building height is varied the seismic zone V in all the soil types (other 

parameters are constant). 

2 METHODOLOGY 

 The equivalent static lateral force method is opted for calculating the lateral force and thereby 

the its distribution along the storey levels as it is a simple approach when solving the earthquake 

problem [17]. The base shear is determined and also is distributed along the height if the building 

at all storey levels and studied. This is done in both x and z directions.  

For the study, two plan areas are chosen (one is regular and the other is irregular). It is conducted 

on the buildings with different heights (G+3, G+6, G+9, and G+ 12). All the three soil types are 

also considered for the analysis in selected fifth seismic zone [18]. The load calculation is done by 

referring to IS 1893:2002. The structure is modeled as per plan in STAAD-Pro v8i. The loads are 

applied according to the conditions that are aforementioned and then the structure is analyzed.  

2.1. Structure related data 

This constitutes various parameters of the structure, in detail which can be seen in Table.1 

The geometrical plans for this study are furnished in the figures Fig.1 and Fig.2 as shown. 

Table 1. Details of the structure 

Parameters Description 

Dimensions of beam 450mm X 300mm 

Dimensions of column 450mm X 450mm 

Beam cover 25mm 

Column cover 40mm 

Storey G+3, G+6, G+9, G+12 

Storey height 3m 

Slab 150mm 

Supports Fixed 

Materials M30 and Fe415 

 

2.2. Loading (Includes seismic details) 



 

This part gives the details regarding the loadings on the structure. It is discussed in Table.2 as 

shown. 

Table 2. Details of the loading and seismic parameters 

Parameters Description 

Dead Load 3.75 KN/m
2 

Live load 4 KN/m
2
 

Roof Load 2 KN/m
2
 

Floor Finish 1 KN/m
2
 

Member Loading 19 KN/m, 11KN/m and 6KN/m 

Type of frame SMRF 

Response reduction factor 5 

Importance factor (I) 1 

Seismic zones V 

Type of soil Hard, Medium and Soft 

Damping of structure 5% 

Earthquake directions X and Z 

 

3 Results and discussions 

In this section, results fetched are tabulated and depicted. These results are further analyzed and 

the findings are noted down here and discussed. Performance of the structure varies in soil type, 

seismic zones and variation in building heights.  

It can be noted that the shear force at each storey is the same in all the soil types for G+3 buildings. 

And, it increases with increase in storey level but reduces at the final storey level. It can be noticed 

that the pattern observed both in regular as well as irregular is similar [19]. The interpretation can 

be gathered from Figure 3 and Figure 4. 

 The finding here is similar to the previous one to some extent. In G+6 buildings, the lateral 

force at concurrent levels is the same for medium and the soft soil types. But again, its value 

increases as the storey increases and at top storey the value falls [20]. This interpretation can be 

gathered from Figure 5 and Figure 6. 

 For the structures, from G+6 onwards, the lateral forces fetched are found to be highest in soft 

soil followed by the medium type and in-turn is followed by hard soil type as can be interpreted 

from Figure 7, Figure 8, Figure 9 and Figure 10. 

 



 

4 Conclusion 

 With increase in storey number the lateral force or the shear force of corresponding storey 

goes up. 

 The trend in the storey shear variation for regular as well as the irregular structures remains 

same for its weight. 

 It also can be understood that the storey shear will be the same for all the soil types for the 

G+3 buildings. Also, the storey shear value will be same for the medium and soft soils in 

the G+6 buildings. 

 Highest lateral force, for all the structures, from G+6 to G+12, is in soft soil and lowest in 

hard soil type.  
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