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I. INTRODUCTION 

 Earthquake is known to be one of the most 

destructive phenomena experienced on earth. It is 

caused due to a sudden release of energy in the 

earth’s crust which results in seismic waves. When 

the seismic waves reach the foundation level of the 

structure, it experiences horizontal and vertical 

motion at ground surface level. Due to this, 

earthquake is responsible for the damage to various 

man-made structures like buildings, bridges, roads, 

dams, etc. It also causes landslides, liquefaction, 

slope-instability and overall loss of life and 

property. Most of the time earthquakes are caused 

by the slippage along a fault in the earth’s crust. 

When the fault ruptures in the earth’s crust, the 

seismic waves will travel away from the source 

known as focus, in all direction to the ground 

surface. As they travel through different geological 

materials, the waves are reflected and refracted. 

Throughout the whole journey from the bedrock to 

the ground surface, the waves may experience 

amplification. Seismic wave amplification may  

cause large acceleration to be transferred to the 

structures, especially when the resulting seismic 

wave frequencies match with the structure resonant 

frequencies. This phenomenon may result in 

catastrophic damages and losses. Thus, with respect 

to the possible risk of earthquake hazard, it is 

essential to estimate the peak ground acceleration at 

the ground surface in order to produce appropriate 

response spectra for the purpose of structural design 

and structural safety evaluation. An earthquake is a 

ground vibration due to the rapid release of energy. 

The vibration produced causing the ground to be in 

motion where such ground motion generates 

complicated transient vibrations in structures. The 

response of a structure under earthquake loading is 

directly associated with the response of soil to 

ground shaking. Thus, the extent and degree of 

damage during an earthquake is mainly influenced 

by the response of soil to ground vibrations. 
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Therefore, it is vital to evaluate the response of soil 

due to ground vibration.  

Though the structures are supported on soil, most of 

the designers do not consider the soil structure 

interaction and its subsequent effect on structure 

during an earthquake. Different soil properties can 

affect seismic waves as they pass through a soil 

layer. When a structure is subjected to an 

earthquake excitation, it interacts the foundation 

and soil, and thus changes the motion of the ground. 

It means that the movement of the whole ground 

structure system is influenced by type of soil as 

well as by the type of structure. Tall buildings are 

supposed to be of engineered construction in sense 

that they might have been analysed and designed to 

meet the provision of relevant codes of practice and 

building bye-laws. IS 1893: 2002 “Criteria for 

Earthquake Resistant Design of Structures” gives 

response spectrum for different types of soil such as 

hard, medium and soft soil. 

II. OBJECTIVES 

Investigations on the seismic performance RC 

building with various soil conditions through Linear 

Static Analysis And Determination of response of 

RC building with various soil conditions under 

seismic effects also to Compare of seismic 

performance of RC building with various soil 

conditions. 

III.     LITERATURE REVIEW 

 

Qiuhong et.al, carried out the cyclic behaviour of 

traditional and innovative composite shear walls. 

Cyclic static tests were conducted on two half-scale 

specimens representing each system and both 

specimens showed highly ductile and stable inelastic 

behaviour. The specimens were able to tolerate more 

than 17 cycles of inelastic shear displacements and 

reach maximum inter-story drift of more than 0.05. 

Inter-story drift herein is defined as lateral 

movement of the floor divided by the story height. 

Composite action of the steel and the reinforced 

concrete walls was ensured by the connecting bolts, 

which braced the steel plate shear wall and prevented 

its overall buckling. After shear yielding of steel 

plate, inelastic local buckling of steel plate shear wall 

occurred in the areas between the bolts. The 

experimental results and their implication in seismic 

design are summarized and discussed. 

 

Rafat Siddique et. al, this paper presents about 

the Steel Panel Encased R.C. Composite Shear Walls, 

in order to make clear the fundamental resisting 

mechanisms of composite shear walls, tests are 

carried out on the composite unit rigid frames with 

various infilled shear walls. Composite shear walls 

are classified into the following three fundamental 

types; (a) reinforced concrete shear panel infilled in 

composite frame, which are already in common use, 

(b) steel band bracing embedded in reinforced 

concrete shear panel, which belongs to the so-called 

open web panel type, (c) steel panel with or without 

covering reinforced concrete shear panel, which 

belongs to the so-called full web panel type. Test 

results show that the resisting mechanism of 

reinforced concrete shear panel infilled in composite 

rigid frame is composed of diagonal compression 

field of the infilled concrete, therefore the initial 

stiffness, ultimate resistance become very high. But 

because of the compression fracture of concrete, 

deformability is very small (such as 0.005 in story 

sway angle). Through the formation of diagonal 

compression field of concrete, the surrounding 

frames are expanded to outsides. On the contrary, the 

resisting mechanism of steel panel infilled in rigid 

frame is composed of diagonal tension field of the 

buckled steel panel; therefore, the initial stiffness is 

not so high but through the formation of diagonal 

tension field the ultimate strength is fairly high. The 

plastic deformation is generally very large because 

of tensile yielding of steel. The surrounding frame 

are contracted into inside through the diagonal 

tension of the buckled shear panel. The optimum 

combination of these two fundamentally opposite 

resisting mechanisms of infilled reinforced concrete 

or steel shear panel, makes it possible to control the 

aseismic characteristics of a composite structure. 

 

IV  TYPE OF SOIL 

 

Type I: Rock or Hard Soils  

1. Well graded gravel (GW) or well graded sand 

(SW) both with less than 5% passing 75 μm sieve 

(Fines).  
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2. Well graded Gravel- Sand mixtures with or 

without fines (GW-SW).  

3. Poorly graded Sand (SP) or clayey sand (SC), all 

having N above 30.  

4. Stiff to hard clays having N above 16.  

 

Type II: Stiff or Medium Soils  

1. Poorly graded sands or poorly graded sands with 

gravel (SP) with little or no fines having N between 

10 and 30.  

2. and stiff to medium stiff fine-grained soils, like 

Silts of Low compressibility (ML) or Clays of Low 

compressibility (CL) having N between 10 and 16.  

 

Type III: Soft Soils  

All soft soils other than SP with N<10. The various 

possible soils are:  

1. Silts of Intermediate compressibility (MI).  

2. Silts of High compressibility (MH).  

3. Clays of Intermediate compressibility (CI).  

4. Clays of High compressibility (CH).  

5. Silts and Clays of Intermediate to High 

compressibility (MI-MH or CI-CH).  

6. Silt with Clay of Intermediate compressibility 

(MI-CI).  

7. Silt with Clay of High compressibility (MH-CH).  

 

V.  METHODOLOGY 

 

• Preparation of Auto CAD drawings  

• Calculation of loads Design Modelling in 

STAAD 

• Analysis and Design of the structure. 

• Analysis of Result. 

• Finalization of Documents 

• Conclusions 

 

VI  MODEL CREATION 

 

The building is consisting of Ground + 5 storeys of 

RC Building. The floor plan of the building is given 

in Fig.3.1. The beam and column layouts are first 

fixed and the modelling will be done using software 

STAAD. During analysis, the dead loads and live 

loads will be calculated from IS: 875 (Part 1 & 2) 

and seismic load calculated by referring IS 1893 

(Part 1) 2002 and their combinations were applied 

on the space frame. An equilibrium checks on the 

support reaction was made to ensure the correctness 

of the analysis. From the analysis various load 

combinations were taken to obtain the maximum 

design loads, moments and shear on each member. 

The design is carried as per IS code for the critical 

load combinations. The concrete mix used is M25 

& steel used is Fe500 grade. The properties of 

various frame sections such as cross-sectional 

dimensions of beams, columns, slabs and the 

material property were calculated and assigned on a 

particular member. The support condition was 

given as hinge support. As per IS 456:2000 clause 

24.1, 𝐿/𝐷= 32 for all the and slab and the initial 

dimensions were calculated. In the case of beams 

and columns as per IS 456:2000 clause 25.1.1 𝐿/D 

= 𝐿/B= 12, was used to determine the initial 

dimensions and using these values modelling was 

done. Configuration may be proportional to the 

distribution of mass along building height, mode 

shapes, or another practical means. In other words, 

it’s a simplified nonlinear static analysis, Suitable 

for accessing seismic vulnerability of existing 

structures, it can also be used in new structural 

design to see nonlinear static effect. 

 

SLAB  - 150MM THICK 

COLOUMN - 600 X 600 

BEAM  - 600 X 500 & 1000 X 600 

 

 

VII STRUCTURAL MODELLING IN 

STAAD 

The innovative and revolutionary new STAAD is 

the ultimate integrated software package for the 

structure analysis and design of buildings. 

Incorporating 40 years of continuous research and 

development, this latest STAAD offers unmatched 

3D object-based modelling and visualization tools, 

blazingly fast linear and nonlinear analytical power, 

sophisticated and comprehensive design capabilities 

for a wide range of materials, and insightful graphic 

displays, reports, and schematic drawings that allow 

users to quickly and easily understand analysis and 

design results. 

 

VII ANALYSIS OF RC BUILDING WITH 

DIFFERENT SOIL CONDITIONS: 
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Hard Soil:  

Analysis results can be obtained in the graphical as 

well as in the tabular form, from which the 

maximum bending moment values are obtained for 

each member. Concrete dimension and 

reinforcement quantities are designed from these 

quantities appropriately. The displacement diagram, 

bending moment and shear force diagram is shown 

from fig.1 to fig.3. 

 

 

Fig. 1 Displacement diagram – For Hard soil 

 

 

Fig. 2 Bending moment diagram – For Hard soil 

 

 

Fig. 3 Shear Force Diagram – For Hard soil 

 

Allowable displacement, Drift = 0.004 𝐻  

= 0.004x19 = 0.076 m.  

Max displacement < allowable displacement.  

In Hard soil type the first mode time period 

calculated as 0.683sec; the horizontal seismic 

coefficient calculated as 0.0879 and the maximum 

deflection is got from STAAD results is 41.52mm, it 

is within the allowable limit. 

 

Medium Soil: 

 

 

Fig. 4 Displacement diagram – For Medium soil 

 

 

Fig. 5 Bending moment diagram – For Medium soil 

 

 

Fig. 6 Shear Force Diagram – For Medium soil 

 

Allowable displacement, Drift = 0.004 𝐻  
= 0.004x19 = 0.076 m.  
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Max displacement < allowable displacement.  

In Medium soil type the first mode time period 

calculated as 0.683; the horizontal seismic 

coefficient calculated as 0.1196 and the maximum 

deflection is got from STAAD results is 55.57mm, it 

is within the allowable limit. 

 

Soft Soil: 

 

 

Fig. 7 Displacement diagram – For Soft soil 

 
 

Fig. 8 Bending moment diagram – For Soft soil 

 

 

Fig.9 Shear Force Diagram – For Soft soil 

 

Allowable displacement, Drift = 0.004 𝐻  
= 0.004x19 = 0.076 m.  

Max displacement < allowable displacement.  

In Soft soil type the first mode time period 

calculated as 0.683sec; the horizontal seismic 

coefficient calculated as 0.1468 and the maximum 

deflection is got from STAAD results is 68.04mm, it 

is within the allowable limit. 

 

VIII COMPARISON OF RC BUILDING 

BEHAVIOR WITH DIFFERENT TYPE OF 

SOIL. 

 

First Mode Time Period  

Since the first mode depends on the height and the 

lateral dimension in the case of infill walls so the 

time period is not varying in this case. 

 

Soil Type              Time Period (Sec)  

Hard         0.683  

Medium         0.683  

Soft         0.683  

 

 

Fig. 10 Time Period for different type of soil 

 

Horizontal Seismic Co-efficient (Ah Co-efficient) 

 

Since in this case, the soft soil is showing more digits 

while followed by the medium and hard. Which is 

true in a case of soft soil it governs more force, and 

due to liquefaction factor, it is prone to seismic force. 

Soil Type              Time Period (Sec)  

Hard         0.0879  

Medium         0.1196  

Soft         0.1468 
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Fig. 11 Horizontal Seismic Co-efficient for 

different type of soil 

Top Story Lateral Displacement: 

 

Top story displacement is more in the case of the soft 

soil while less in the hard soil. 

 

Soil Type              Time Period (Sec)  

Hard         41.52  

Medium         55.57  

Soft         68.04 

  

 
 

Fig. 11 Top Story Lateral Displacement for 

different type of soil 

 

IX CONCLUSION 

 

The following conclusions could be made from the 

various analytical work conducted on the 

comparative study on seismic performance of RC 

building with various soil type in very severe zone 

V. Based on the analytical investigation carried out 

on structure with various soil type in very severe 

zone V the following conclusions are arrived, out of 

the different load combinations the governing load 

cases consist of different combinations with 

earthquake load.  

The period of vibration as calculated from the 

empirical formula of IS: 1893(Part1)-2002 comes 

out to be 1.426 sec.  

Considering the soil – structure interaction effect 

which is mainly due to the fact that buildings with 

high stiffness on loose soils behave differently. 

Base shears have shown significant variation with 

high values for structures resting on loose soils and 

low values in case of hard rock. This attributes 

mainly due to more absorbing energy capacity of 

soils when compared to rock materials.  

Due to earthquake forces, base shear decreases with 

increase of soil stiffness.  

In general, it is seen that the displacement values 

increase with the decrease of soil stiffness, which is 

mainly attributed due to the rocking effect of the 

soil.  

It is also observed that there is a wide variation in 

the decrease of displacements from loose soil to 

hard rock at ground floor level when compared with 

the displacements.  

Base shear is more in the case of soft soil and less 

in the hard soil since because of liquefaction, shear 

strength is negligible in the case of the soft soil 

mostly.  

It is necessary to consider soil-structure interaction 

effect when structures rest on loose soils. 
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