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Abstract: The behaviour of a building throughout earthquakes depends critically on its 

overall form, size and type of building.Earthquake resistant of buildings depends upon 
providing the building with strength, stiffness 
and springlessdeformation capability that area unit nice enough to face up to a given level 
of earthquake generated force.This is typically accomplished through the 
choice of associate degree applicable building configuration and also 
the careful particularisation of structural members.Configuration 
is essential to smart seismic performance of the buildings. 

The necessary aspects moving seismic configuration of 
buildings areaunit overall geometry, structural systems, and load paths.The building 
slenderness ratio and the building core size are the key drivers for the efficient structural 
design. 

This paper focuses on the result of each Vertical aspect ratio (H/B ratio 
i.e.Slenderness Ratio) and Horizontal or set up ratio (L/B ratio), wherever H is that 
the total Height of the building frame, B is the Base width and L is theLength of the 
building frame with completely different set up Configurations on the seismic Analysis 
of high-riseRegular R.C.C. Buildings. 

The check structures area unit unbroken regular in elevation and in set up.Here, 
height and also the base dimension of the buildings area unit varied consistent 
with the side Ratios.The values of side Ratios area unit thus appointed that it 
provides completely different configurations for Low, Medium and High-rise building 
models. 
 

I. Introduction: 
 

All structures especially high-rise structures are design for dynamic loads which include 

loads due to earthquake and wind. Major consideration is given to earthquake loads in 
earthquake prone areas and that to wind loads in cyclones prone areas. For very tall structure 
wind is considered as predominant load.  Relevant standards and specifications, analysis 
procedure clearly indicates significant variations in calculation of wind and earthquake forces 
on structures. As per as earthquake force as considered zone factor, height of building and type 
of subsoil are relevant in estimation of earthquake force. For wind load base dimensions, 
height, basic wind speed, terrains category and many more factors include permeability are 
required for estimation of forces due to wind.  Structures are designed for the effect of 
earthquake forces and wind forces in addition to gravity load.  

Earthquake forces are estimated as per the provision of IS 1893(Part 1):2002 while the 
wind forces are estimated by IS 875(Part 3):1987. As per the historical wind velocity data India 
is divided into no. of zones and designed wind velocity is considered according to wind map 
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of India. While the country is divided into four different seismic zone as per geological features 
and seismic history as per provision of IS 1893(Part 1):2002. Earthquake and maximum wind 
cannot be considered simultaneously thus it is required to have both wind analysis and seismic 
analysis of structure. To understand the dynamic effect due to wind the complex formulations 
is adopted in IS: 875(Part-III). The IS 875(Part 3):1987 as categorized building into three 
different classes depending upon their size as per clause 5.3.2.2:  

 Class-A: Structure and their component such as cladding, glazing, roofing, etc. 
having greatest vertical or horizontal dimensions less than 20m.  

 Class-B: Structure and their component such as cladding, glazing, roofing, etc. 

having greatest vertical or horizontal dimensions between 20 and 50m.  
 Class-C: Structure and their component such as cladding, glazing, roofing, etc. 

having greatest vertical or horizontal dimensions greater than 50m.  

This indicates that the largest dimension plays major role in estimating wind forces on 

structures. Overlooking other dimensions and various tables given inIS875 (Part 3):1987 and 
give coefficients according to classes. However, earthquake force gives significance to height 
of structure as the time period of structure is linked to height of structure. Looking at the 
complexity arising due to significant variation in the consideration of building dimensions a 
need is realize in estimating wind and earthquake forces on typical A, B, C Class structures 
and investigate the performance of the structures against earthquakeloads.  

II. Methods: 

In the present study, I.S. Code (1893:2002) based Dynamic Analysis (Response 
Spectrum Analysis) is performed. This study includes comparative study of behaviour of Low, 
Medium, High-Rise R.C.C. building frames considering different geometrical plan 
configurations based on different aspect ratios under earthquake forces. Following steps of 
methods of analysis are adopted in this study: Step-1: Selection of different models having 

different building geometry, No. of bays for Horizontal Aspect Ratio and No. of storeys for 
Slenderness Ratio. 

Step-2: Selection of seismic zone.   

Step-3: Formation of load combination.   

Step-4: Modelling of building frames using Staad Pro software.  

Step-5: Analyses each models considering each load combinations for (No of Model Cases ) 
by Seismic Analysis.  

Step-6: Comparative study of results in terms of Base shear, Storey overturning moments, 
Storey drift, Storey displacement and Modal period of vibration. 

 

III. Literature Review: 

Dr. K. R. C. Reddy and Sandip A. Tupat[1] It is notice that the wind loads are more critical 
than the earthquake loads in most of the cases. The wind and earthquake loads increase with 
height of structure. Wind loads are more critical for tall structures than the earthquake loads. 
Structures should be designed for loads obtained in both directions independently for critical 
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forces of wind or earthquake. They estimated wind loads based on the design wind speed of 
that zone with a variation of 20%. The wind loads so obtained on the building have been 
compared with that of earthquake loads. Finally, it is found the wind loads are more critical 
than the earthquake loads in most of the cases.  
 
SuchitaHirde and Mr. Vinay Magadum[2] It is noticed that Design parameters such as storey 
shear, storey displacement, storey drift are calculated and compared so that they checked 
severity of wind forces against earthquake forces for different heights of the building. It is seen 
that; Seismic zone V and wind zone VI are the most severe zones for earthquake and wind 
respectively according to IS codes. Hence it is analyze multistory buildings situated in wind 
zone VI and compare their performance to the buildings situated in seismic zone V of India so 
as to study the severity of wind forces 5 against seismic forces. The y found that effect of both 
earthquake forces and wind forces on multistorey building increases with increase in height of 
building. Effect of earthquake forces compared with the effect of wind forces on performance 
of multistory buildings situated in seismic zone V and wind zone VI, earthquake is less 
effective than wind effect for tall buildings since tall buildings are more flexible and for short 
buildings earthquake is found to be more effective.  
 
KostaTalaganov, MihailGarevski, Danilo Ristic and Vlado Micov[3] This study involves 
design of the structural system of such a unique symbol as is the Millennium cross, was a 
special professional challenge for the authors both as scientific applicative project and specific 
structural project. Therefore, all the activities realized within this study were aimed at making 
the Millennium Cross a long-lasting structure with a high level of static and dynamic stability. 
From the results performed it is noticed that the above two effects are predominant and crucial 
for structural safety evaluation. Due to the high seismicity of the region and the severe exposure 
of the structure to wind effects, there arose the need for consideration of these two types of 
effects upon the structure.  
 
Azlan Adnan and SuhanaSuradi[4]From this study it can be noticed that the ESEA normally 
produced larger lateral load design forces than that from the SWA and EDRSA. The inter-story 
drifts indicator indicates that only the non-structural elements of the buildings would be 
possibly affected. The earthquake static equivalent 6 analysis is mostly governed by lateral 
load design, followed by the static wind load and the dynamic response spectrum analysis. 
They found that Based on story drift response from ESEA, there are potential failures for the 
medium rise buildings at lower storey levels. While for high-rise buildings, the failures can 
potentially occur at higher storey levels. The inter-story drifts indicator indicates that only the 
non-structural elements of the buildings would be possibly affected. From the base shear and 
the deformation respond includes the lateral displacement and inter-storey drift of the buildings 
it has been noted that the Earthquake Static Equivalent Analysis is most governed in lateral 
load design, rather than Static Wind Analysis and Earthquake Dynamic Response Spectrum 
Analysis.  
 
Baldev D. Prajapati and D. R. Panchal[5]They discusses the analysis & design procedure 
adopted for the evaluation of symmetric high rise multi-storey building (G+30) under effect of 
Wind and EQ. forces. Total 21 numbers of various models are analyzed& designed & it proves 
that steel-concrete composite building is better option. In these building R.C.C., Steel, & 
Composite building with shear wall considered to resist lateral forces resisting system. They 
compared analytical results to achieve the most suitable resisting system & economic structure 
against the lateral forces. S.F. & B.M. is more in the RCC, STEEL & (S+B) building. But, 
when we use the composite beam in the (SSBC), (SSBC+B), (SABC) & SABC+B) building 
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the forces are reduced due to the reduced the section. In the (B130) S.F. & B.M. is increase due 
to the member size increase and self-weight because forces are increase in the member. Support 
reaction is maximum in the RCC building which linearly reduce to RCC to (SABC+B) building 
in the WIND, EQ. ZONE-III and EQ. ZONEIV type building. Base shear forces more in the 
RCC building and linearly reduces the base shear RCC to the (SABC+B) building. Means wind 
forces is more compare to the Earthquake. 

 
Khaled M. Heiza and Magdy A. Tayel[6] It is observe that Some recommendations are 
suggested to improve the resistance of the structural and environmental systems of the 
buildings with respect to lateral loads. The effective parameters for earthquake forces for any 
building defined by the code are the zone factor according to its location, the importance of the 
building, the kind of structural system, the period coefficient which depends on the dimensions 
of the building, the soil coefficient and the weight of the building. They developed program to 
analyze the structural buildings behavior under wind pressure defined as well as equivalent 
static loads for earthquakes considering all factors in the codes. Application examples for 
buildings with different heights, floor weights and boundary conditions for both winds and 
earthquakes such as the intensity of the wind pressure, the seismic zone coefficient, the 
importance factor, structural system factor and the soil coefficient are analyzed and discussed 
for the purpose of comparison.  
 
Bimala Pillai and PriyabrataGuha[7] The focus of this study, in the field of wind and 
earthquake engineering, is on the comparison of the dynamic behavior of a multistory 
reinforced concrete building and steel structure building & how they respond to wind and 
earthquake induced excitations. In this Dead Weight of the Steel framed structure is much 
lesser than RCC framed structure. They noted that Bending moment due to Seismic force is 
reduced in Steel structure for high rise building. This could have been affected in the costing 
of the material. Overall expense is much higher in steel structure than concrete structure in 
multi-storeyed building. Concrete structure is durable & safe with respect to steel structure. 

 
Syed Rehanand and S. H. Mahure[8] From this study it observed that that steel-concrete 
composite building is better option for Seismic and Wind loading. The deflection &storey drift 
in Steel and R.C.C. Structures are nearly same but it is double in composite structure thin the 
limit. This is because composite structure is more flexible as compared to RCC structure and 
steel structures. It is found that the axial forces in R.C.C. column is maximum and nearly equal 
in steel and composite column, maximum shear force and maximum bending moment in 
composite beam is less compared to RCC beam. Steel and composite structure gives more 
ductility to the structure as compared to the R.C.C. which is best suited under the effect of 
lateral forces.  
 
DatDuthinh and Emil Simi[9] This paper propose an approach to modifying ASCE 7 
provisions which guarantees that risks implicit in minimum ASCE 7 requirements for regions 
where one hazard dominates are not exceeded and this approach is the belief that the standard 
assures risks of exceedance of the specified limit states that are essentially identical to the risks 
inherent in the provisions for regions where only wind or earthquakes.  
 
SanhikKar Majumder and Prof. PriyabrataGuha[10] Suggested the recommendations to 
develop different types of structures with respect to lateral loads. study the both effects will be 
considered and compared according to the Code IS: 875(PART - 3) and IS:-1893-2002(PART-
1) and noted that earthquake forces as well as the intensity of earth quake defined by the zone 
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factor through its location, the importance of the building, the structural element, the period 
coefficient which depends on the dimensions and weight of the building and the soil coefficient. 
They found that earthquake forces as well as the intensity of earth quake defined by the zone 
factor through its location, the importance of the building, the structural element, the period 
coefficient which depends on the dimensions and weight of the building and the soil coefficient 
and Wind forces affect any building are as well as the intensity of wind defined by the code 
according to its the location.  
 
Nicola Storgaard[11]Focuses on the effects that earthquakes have on buildings, and what 
techniques can be used to limit the damage once the earthquakes hit. In this dissertation about 
earthquakes and their effects on buildings, it is clear how important it is to understand not only 
the causes and effects that earthquakes have on buildings, but also how to avoid damage and 
loss of life. 

Hany J. Farran[12]Very long span suspension bridges are flexible structural systems. The 
introduction of these cable suspended structures has been profoundly enhanced by the 
development of new structural materials and computer methods of analysis. These flexible 
systems are susceptible to the dynamic effects of wind and earthquake loads. A fundamental 
problem in dealing with these lateral forces is the computation of the magnitude of the wind 
load and the earthquake load. The structural effects, the response of the structure to such 
random lateral loads, and the subsequent design of an efficient lateral load resisting system, 
dictate very sophisticated methods of analysis and design. 

Prof_Arya[13] The aim  is to bring out the main contributing factors which lead to poor 
performance during the earthquake and to make recommendations which should be taken into 
account in designing the multistoried reinforced concrete buildings so as to achieve their 
adequate safe behavior under future earthquakes. They highlight the main provisions of this 
code. The Indian Standard Code IS: 1893 was suitably updated in 2002 so as to address the 
various design issues brought out in the earthquake behavior of the RC Buildings.  Proper 
quality of construction and stability of the infill walls and partitions are additional safety 
requirements of the structure as a whole. Any weakness left in the structure, whether in design 
or in construction will be fully revealed during the postulated maximum considered earthquake 
for the seismic zone in the earthquake code IS: 1893.  The seismic safety of a multi-storied 
reinforced concrete building will depend upon the initial architectural and structural 
configuration of the total building, the quality of the Structural analysis, design and 
reinforcement detailing of the building frame to achieve stability of elements and their ductile 
performance under severe seismic loading. 

 

IV. Conclusion: 

On the basis of literature review the relevance of literature to my project work isbeen refer to 
determined scope of work and understand the present status of such project undertaken. From 
such papers on comparative effect of earthquake and wind on structural building, accordingly 
objectives were framed and analysis is carried out.Also presents the important code from 
earthquake point of view is IS 1893(Part1):2002 and code from wind point of view is IS 
875(PartIII):1987 and here are some of the important terminologies and codal provisions. 
These standard deals with the assessment of seismic loads on various structures and earthquake 
resistant design of building and wind loads. Its basic provisions are applicable to buildings, 
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elevated structures, industrial and stack like structure, bridges, concrete masonry and earth 
dams, embankments and retaining walls and other structures.  
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