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Abstract  

The rapid increase in population and scarcity of land tends to the development of construction technology 

and high rise commercial structures. Building plays a vital role for improving the various activities. In the 

late world, prompt to action of peoples from one place to another is of great extent mainly for earnings. In 

building more facilities like financing section, computer section, administration section, design section 

and drawing section are provided. The supporting condition of structural members determines their 

stability during their lifetime. A structure is said to be stable when it satisfies all stability requirements. 

Structures will be more stable when all the sides proportionally to balance the static and dynamic loads 

support it; the structure has supposed to be supported. For aesthetic appearance we create our building 

supported by a single column. Satisfying the requirement of stability conditions for a single column 

structures will be a complicated one, compare with the structures supporting in all the sides depends upon 

their configuration; single column structure is a critical one when it is being to an symmetrical and 

eccentric loading condition. Eccentric loading will cause the structure to twist in any direction and may 

cause failure of structure is very critical condition.  

Since single column is supporting whole structure, all other members will act as cantilevers. To reduce 

the cantilever span for the structural beams converting two-third of the length as simply supported by 

providing the two ring beams and inclined beams. The structure is analyzed and designed using Staad pro 

(structural analysis package), which is based on stiffness matrix method. The above structure has been 

analyzed for various possible loading conditions and the critical has been selected for design purpose 

Keywords: Staad pro vi8, Single column, static and dynamic loads supports, wind load. 

 INTRODUCTION 

This project describes planning, structural 

analysis, design and drawings with various 

components and approximate cost of the whole 

building. The proposed site is located at Salem. 

This building consists. single column is special 

mono column structure (the whole block is 

supported by single rectangular  column at the 

center). single column five  floors in addition to 

the ground floor. It is provided for vertical and 

horizontal movement between the floors. It 

consists of staircase (Dog-legged), lift, dining 

room, rest room, verandah and toilet. Concrete 

grade used in single column is M20 and is M30. 

High strength deformed bars are used for both 

the single column for reinforcement. Design of 

all structural members conforms to IS: 456-

2000. 

The primary aim of all structural design is to 

ensure that the structure will perform 

satisfactorily During its design life. Specifically, 

the designer must check that the structure is 

capable of carrying the loads safely and that it 

will not deform excessively due to the applied 
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loads. This requires the designer to make 

realistic estimates of the strengths of the 

materials composing the structure and the 

loading to which it may be subject during its 

design life. Furthermore, the designer will need 

a basic understanding of structural behaviour. 

The work that follows has two objectives: 

1. to describe the philosophy of structural 

design; 

2. to introduce various aspects of structural and 

material behaviour. Towards the first objective, 

Chapter 1 discusses the three main philosophies 

of structural design, emphasizing the limit state 

philosophy which forms the bases of design in 

many of the modern codes of practice. 

Chapter 2 then outlines a method of assessing 

the design loading acting on individual elements 

of a structure and how this information can be 

used, together with the material properties, to 

size elements 

The task of the structural engineer is to design a 

structure which satisfies the needs of the client 

and the user. Specifically the structure should be 

safe, economical to build and maintain, and 

aesthetically pleasing. But what does the design 

process involve? 

Design is a word that means different things to 

different people. In dictionaries the word is 

described as a mental plan, preliminary sketch, 

pattern, construction, plot or invention. Even 

among those closely involved with the built 

environment there are considerable differences 

in interpretation. Architects, for example, may 

interpret design as being the production of 

drawings and models to show what a new 

building will actually look like. To civil and 

structural engineers, however, design is taken to 

mean the entire planning process for a new 

building structure, bridge, tunnel, road, etc., 

from outline concepts and feasibility studies 

through mathematical calculations to working 

drawings which could show every last nut and 

bolt in the project. Together with the drawings 

there will be bills of quantities, a specification 

and a contract, which will form the necessary 

legal and organizational framework within 

which a contractor, under the supervision of 

engineers and architects, can construct the 

scheme. 

There are many inputs into the engineering 

design process as illustrated by Fig. 1.1 

including: 

1. Client brief 

2. Experience 

3. Imagination 

4. a site investigation 

5. Model and laboratory tests 

6. Economic factors 

7. Environmental factors. 

The starting-point for the designer is normally a 

conceptual brief from the client, who may be a 

private developer or perhaps a government body. 

The conceptual brief may simply consist of 

some sketches prepared by the client or perhaps 

a detailed set of architect’s drawings. Experience 

is crucially important, and a client will always 

demand that the firm he is employing to do the 

design has previous experience designing similar 

structures.  

Although imagination is thought by some to be 

entirely the domain of the architect, this is not 

so. For engineers and technicians an imagination 
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of how elements of structure interrelate in three 

dimensions is essential, as is an appreciation of 

the loadings to which structures might be subject 

in certain circumstances. In addition, 

imaginative solutions to engineering problems 

are often required to save money, time, or to 

improve safety or quality.  

A site investigation is essential to determine the 

strength and other characteristics of the ground 

on which the structure will be founded. If the 

structure is unusual in any way, or subject to 

abnormal loadings, model or laboratory tests 

may also be used to help determine how the 

structure will behave.  

In today’s economic climate a structural 

designer must be constantly aware of the cost 

implications of his or her design. On the one 

hand design should aim to achieve economy of 

materials in the structure, but over-refinement 

can lead to an excessive 

The purpose for taking in this project is to 

design a whole building rest on single column 

And how the different components are designed 

are given below in detailed. 

 Design of the Foundation: 

The type of foundation suitable for this multi- 

storey building is adopted based on the SBC 

,value assumed. And it is designed by using 

standards of Indian codes and other 

 Design of the Column: 

One of the important task in this is design of 

Column because only mono column is assumed. 

The Column is designed by taking required 

dimensions according to 

 Design of Beam: 

The desired specifications of the beams are 

assumed according to Code Provisions And the 

checks are made according to that. 

 Design of the Slab: 

The required slab is assumed and it is designed 

with required specifications The walls are 

construct in English bond .The specifications are 

lintel for various works .The limit state of design 

is adopted for designing all the RCC members. 

There no existing structure practically but the 

design is comparing between various papers as 

references. 

BACKGROUND  

A large number of structures that are being 

constructed at present tend to be wind-sensitive 

because of their shapes, slenderness, flexibility, 

size and lightness. Added to these are the uses of 

materials which are stressed too much higher 

percentage of their ultimate strength than the in 

earlier days because of better assurance of 

quality of materials. In the social environment 

that  is developing world over , the ancient 

philosophy of accepting continuing disasters due 

to wind as ordained by   ‘fate’ and gods is giving 

place to demands for economical wind resistant 

Updating of some international codes of 

practice, notably the British, Australian, 

Canadian , American and French has been 

effected fairly frequently over the last two 

decades and the present versions incorporate 

most of the advances made in understanding the 

wind characteristics and its effect on structures.  

The new discoveries are such that it is clear 

mere issue of amendments to the earlier code IS 

875:1964 will not be justifiable. The recently 

issued wind code of practice for design loads 

(other than earthquake) for buildings and 

structures IS875 (part 3):1987 differs in many 
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ways from the previous code first issued in 1964 

and attempts not only to rectify the shortfalls of 

the 1964 code but incorporates recent 

knowledge of wind effect on structures. The 

height up to which velocities are given  has now 

been raised to 500m and the loadings on as 

many of the commonly encountered buildings 

and structures, for which there are no other 

Indian standards , have been included .Although 

not explicitly stated , the code recognizes the 

fact that most of the high winds in India occur 

due to short duration rotating winds like tropical 

cyclones along the coasts or tornadoes 

elsewhere, and nearly rectilinear winds of short 

duration like thunderstorms at many places.  

In this respect, the high wind loading conditions 

in Indian are different from those of temperate 

zone countries like Europe and Canada. Much of 

the random response theories, which have been 

adopted in European/U.S. or Australian codes 

are based on these ‘full developed pressure 

winds conditions and strictly cannot be applied 

in most parts of India. But their judicious use, in 

the absence of proper theories applicable to 

cyclones, tornadoes thunderstorms will give 

adequate safety margins and this is what the 

present IS 875 (part 3):1987 attempts to do. 

In India, success in satisfactory codification of 

wind loading on structures has remained elusive 

so far. In most cases, codification has followed, 

not preceded structural failures or distress. The 

wind maps given in the 1964 version of the code 

had been prepared mainly on the basis of   

extreme value wind data from storms which 

approached or crossed the Indian coasts during 

1890 to 1960 together with the wind data 

available from about 10-20 continuously 

recording dynes pressure anemograph (DPA) 

stations which existed at that time, to get an 

overall picture for the country. However 3-cup 

anemometer readings were not much used in the 

preparation of wind maps because much of such 

data were synoptic. 

The height of DPA instruments varied from 10m 

to 30m at different places. Therefore only one 

extreme value of wind was given up to 30m 

height from ground level without any variation 

in-between. Further ,1/10 power law had been 

adopted regardless of terrain conditions, for 

indicating variations of wind speed with height 

from 30m to 150m, for which there was no 

supportive evidence. The code gave two wind 

pressure maps (one giving winds of shorter 

duration <5 minutes and other excluding winds 

of shorter duration) and there was no clear 

guidance for using either or both of them. 

With the publication of the recent revised wind 

code, IS 875(part 3):1987, an attempt has been 

made to remove these deficiencies and provide 

to Indian structural engineer adequate guidelines 

for arriving at more rational wind loading for 

design purposes. 

TERMINOLOGY 

Building 

a relatively permanent enclosed construction 

over a plot of land having a roof and usually 

windows and often more than one level , used 

for any of a wide variety of activities , as living , 

entertaining or manufacturing. 

Angle of Attack 

Angle between the direction of wind and the 

reference axis is known as the attack, angle ‘Ѳ’ 

is angle of attack, between the direction of wind 

and reference axis (horizontal line). 

Breadth   
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Horizontal dimension of the building measured 

normal to the breadth of the structure. Breadth 

for wind along the longitudinal reference axis 

and BB’ for wind perpendicular to it, For other 

wind direction, such as at angle  ‘Ѳ’ it  is the 

maximum width seen along the wind such as the 

projection of AB’ on a plane perpendicular to 

the direction of wind.  

Depth 

Horizontal dimension on the building measured 

in the direction of wind is the depth for wind 

along reference axis and BA for wind 

perpendicular to the reference axis. For other 

wind directions, such as at angle ‘Ѳ’, it is the 

maximum length from the first point on the body 

which meets the wind to the point where a line 

from this point along –wind meets a boundary of 

the body. 

Developed Height 

The velocity increases up to certain height from 

the ground when wind passes from one terrain 

category to another terrain category. After 

covering a certain distance in the terrain, the 

velocity profile does not change any more and is 

said to be fully developed. Before becoming 

fully developed, the velocity profile will have a 

mixed character of the fully developed profiles 

of the upstream and downstream terrains. In this 

intermediate region, the height up to which the 

velocity profile changes in the new terrain is 

known as the developed heights of the 

developed height as the function of the distance 

for the four terrain categories. Methodology for 

estimation of the developed height and for using 

the same has been illustrated in the solved 

examples. 

Effective Frontal Area  

For angle of ‘Ѳ’ =0, effective frontal area is 

ABCD, which is the projected area of the 

structure normal to the direction of the wind. For 

‘Ѳ’ not equal to zero, the frontal area is ACEF.  

Elements Surface Area 

For angle of attack Ѳ =0 at height z, area PQRS 

represents the element surface area of height ∆z. 

In the element surface area pressure /force 

coefficients are to be taken constant. 

Force and Moment Coefficients 

When a structure is immersed in flowing fluid 

like air , a force is exerted on it which depends 

on the nature of flow, type of structure and is 

expressed in terms of non-dimensional 

coefficient .This non-dimensional coefficient is 

termed as force – coefficient . They can be 

components of force in the directions other than 

the direction of Wind.  the force component 

along the direction of wind id called Drag Force 

(now – a – days more frequently as long – wind 

force) and side force (or transverse 

force).Likewise, the moment coefficient tending 

to bend the structure in the direction of the wind 

is called the over turning moment, the 

coefficient tending to twist it about a vertical 

axis as torque and the coefficient in the 

transverse direction as Sideways moment 

coefficient. 

Ground Roughness 

The obstructions like trees, buildings, structures, 

etc, on ground are termed as ground roughness. 

The ground roughness, Tends to retard the flow 

near ground because of momentum transfer 

between layers of wind. The velocity profile of 

wind is dependent on the ground roughness. 

Although the nature of ground roughness on the 

surface of the earth varies from flat and very 
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smooth to very rough as in the city centre with 

tall buildings, it has been found convenient and 

adequate to categorize them into four fairly 

distinct categories. 

Gradient Height 

When wind moves over large distances in a 

particular terrain, the velocity becomes constant 

above a certain height. The height above which 

the velocity is found to be constant and is not 

influenced by surface friction is called the 

gradient height .Implicitly the code identifies the 

gradient height as the height of the planetary 

boundary layer, the wording of the definition is 

obviously very carefully done, since the 

meteorologists identify the gradient height as 

one at which there is a balance of carioles and 

pressure force. The meteorologist’s definition of 

gradient   height puts it well above the edge of 

the atmospheric boundary layer. Thus the 

definition of gradient height used in the code is 

not the same as the gradient height as 

understood by the meteorologists. 

Pressure Coefficient 

The pressure exerted by wind at a point on the 

structure will be different from the pressure of 

wind far upstream of the structure, called free 

stream static pressure The ratio of the difference 

of the pressure at a point on the structure and 

static pressure of the incident wind to the design 

wind pressure is termed as pressure coefficient. 

The concept of pressure coefficient is similar to 

that of force coefficient. The pressure coefficient 

at a point multiplied by design wind pressure 

yields the pressure at a point. The pressure 

coefficient may vary  the with height width .The 

pressure acting towards the surface of structure 

is to be taken as positive and pressure acting    

away from the structure is to be taken as 

negative . 

Suction 

At some point on anybody pressure may fall 

below atmospheric pressure and is called 

suction. Suction is the pressure acting away 

from the surface of 

Terrain Category 

Buildings, vegetation, walls trees and waves at 

sea contribute to the surface roughness and thus 

influence the local characteristics to which a 

structure may be exposed. The average ground 

roughness of large areas is termed as terrain 

category. Based on the average height of the 

ground roughness four representative terrain 

categories having fully developed velocity 

profiles are suggested from the equivalent of a 

clam sea to inner city area dominated by tall 

buildings. Terrain category 1 (TC-1) applies to 

exposed open terrain with few or no obstructions 

and in which average height of objects 

surroundings the structure is less than 1.5m. 

category 2 (TC-2) refers to open terrain with 

well scattered obstructions having heights 

generally between 1.5 to 10m while category 

3(TC-3)applies to terrain with numerous closely 

spaced obstructions having size of 

building/structure up to 10m in height with or 

without a few isolated tall structures.  Means 

terrain with numerous large high spaced 

obstructions, however, when fetch lengths are 

small, the velocity profile is not fully developed 

and suitable velocity profile with changes in 

terrain categories be considered. 

Topography 

Geographical features such as mountains, hills, 

escarpments, etc, of an area is known as the 

topography of the area in which the structure is 

built and this affects the wind speed downstream 

of these features. 
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OBJECTIVES 

1.To study the performance of lateral 

displacement at different zones 

2.To study the behavior of wind force on 

irregular structure under six zones 

3.To study the maximum bending moments and 

shear force under six zones 

LITERATURE REVIEW 

Chen and Constantinou (1998) studied that the 

practical system deliberately introduces 

flexibility to the sloping ground storey of 

structures was described. The system utilizes 

Teflon sliders to carry a portion  of the 

superstructure. Energy dissipation is

 provided by the ground story ductile 

column s and by the Teflon sliders. Utilizing this 

concept the seismic response characteristics of a 

multistory frame are analyzed an discussed. The 

results show that it is possible to provide safely 

to the superstructure while maintaining the 

stability of the ground storey.   

Chandrasekaran and Rao (2002) investigated 

analysis and the design of multi‐ storied RCC 

buildings for seismicity. Reinforced concrete 

multi‐storied buildings re very complex to 

model as structural systems for analysis. 

Usually, they are modeled as two‐dimensional or 

three‐ dimensional frame  ,systems  are in 

to plane and slope with different angles 5

 10 , and 15 .Analyze multistoried  

buildings in the country for seismic forces and 

comparing the axial force, shear force, moment, 

nodal displacement, stress in beam and support 

reaction compared t o current version of th e IS: 

1893 – 2002 to the last version IS: 1893‐ 1984. 

 

Birajdar B.G. (2004) presented the results from 

seismic analyses performed on 24 RC buildings 

with three different co figurations like, Step 

back building; Step back Set back building and 

Set back building are presented. 3 –D analysis 

including tensional effect has been carried out 

by using response spectrum method. The 

dynamic response properties i.e. fundamental 

time period, to p storey displacement and, the 

base shear action induced in columns 

have been studied with reference to the 

suitability of a building configuration on sloping 

ground. It is observed that Step back Set back 

buildings are found to be more suitable on 

sloping ground. 

DESIGN NOTE SINGLE SUPPORTED 

COLUMN BUILDING 

1.Foundation depth =2.5  

2.Supports = All are fixed Supports 

3.Number of stores = G+5 

4.Height of the each floor = 3m 

5.Total height of the building = 25m 

6.Cross section of the beam = 300 mm x 230 

mm 

7.Diameter of the column = 450mm x300mm, 

central column: 900mm x750mm 

8.Height of the parapet wall = 1.2 m 

9.Thickness of the wall = 160 mm 

10.Density of the brick = 20 KN/ m3 

11.Density of the concrete in the members 

except walls =25KN/m3 

12.Floor finish = 1 KN/m3 
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13.Slab thickness = 0.15 m 

14.Floor finish = 1 KN/m3 

15.  Seismic zone: zone -II 

16. Wind load: zone-3 

STRUCTURAL MODELLING & 

ANALASIS DESIGN  

GENERAL 

A building frame model involves the assemblage 

of structural elements viz., beams, columns, 

slabs, walls, footing etc to represent the 

structural aspects of a typical frame in a building 

and exhibit its behavior under external loading. 

An analytical model must ideally represent its 

mass distribution, strength, stiffness and 

deformability through a full range of local and 

global displacements. This chapter deals with 

the modeling of the RC plane frames of G+5 

stories of single column building of RC plane 

frames. 

 MODELING ASPECTS  

 RC plane single column  frames of G+5 stories 

single column building containing  building 

were modeled and analyzed by using STAAD 

pro. The numerical model represents all 

components that affect the strength, stiffness and 

the mass of the frame.   

MATERIALS  

The modulus of elasticity of reinforced concrete 

as per IS 456:2000 is given by  For the steel 

rebar, the necessary information is yield stress, 

modulus of elasticity and ultimate strength. High 

yield strength deformed bars (HYSD) having 

yield strength 415 N/mm2 is widely used in 

design practice and is adopted for the present 

study. 

 

Fig: plan of single supported building  

 

Fig: Elevation 

 

Fig:3D view 
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Fig:Fixed supports were provided at the ends of 

supporting columns 

 

Fig:wind load x-axis 

 

Fig:wind laod Z-axis  

 

Fig: wind load –X axis  

 

Fig: wind laod -Z-axis  

 

Fig: Beam Detailing  

 

Fig :share bending moment  

STRUCTURAL ELEMENTS 

LOADS  

All loads acting on the building except wind 

load were considered. These are   

1. Dead Load  

2. Live load 
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 3.    seismic load    III 

4.     wind load  

It was assumed that earthquake load will not 

govern the demands on the members.  

 Dead Load  

The dead load itself indicates self weight of the 

beams, columns, floors and slabs. The unit 

weights of some materials are given from Table-

1, IS 875 (part-1):1987.  

Dead load due to external walls = 

0.23*3.2*20=14.72KN/m2 

Dead load due to internal walls = 

0.16*3.2*20=10.24KN/m2 

Unit weight of Reinforced concrete, γc = 25.0 

kN/m3  

Unit weight of standard brick = 20KN/ m3 

Live load on floors 

Live load on floors= 3KN/m2 

Live load on roof slab= 2KN/m2 

Lateral loads due to Wind load   

The lateral loads were calculated in X and Z-

directions according to IS 875 (part -3):1987 and 

applied at the nodal points in directions 

considered. The lateral load along X and Z- 

directions is denoted as WLX and WLZ 

respectively.  

DESIGN WIND SPEED & WIND 

PRESSURE  

Design Wind Pressure 

PZ = 0.6 (VZ2) 

Design Wind Speed 

Vz = Vb*K1*K2*K3 

Risk Coefficient Factor “K1” = 1.08 

                             (IS:875-1987(part3),sec 

5.3.1,Table -1) 

Terrain & Height Factor “ K2” = varies with 

height (table 3.1) 

                             (IS:875-1987(part3),sec 

5.3.2,Table -2)  

According To Table -2“ K2”  = 1.1055 

                        ** “ K2” Values are linearly 

interpolated ** 

Topography Factor “ K3”   =1.00 

                             (IS:875-part-3,sec 5.3.3.1)    

Basic Wind speed 

Vb=55 m/sec (Darbhanga) 

Design Wind Speed  

Vz = Vb*K1*K2*K3 

      = 55*1.08*1.1055*1.00*1 

      = 65.6667m/sec 

Design Wind Pressure 

PZ = 0.6 (VZ2) 

     = 0.6* (65.6667)2 

     =2.58726 KN/m2 
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Fig: supported column detailing 

 

Fig: Single column design & detailing 

CONCLUSION 

This project has been selected with utmost 

enthusiasm and keen interest by us and has been 

successfully completed with our knowledge to 

our satisfaction. The project Office Building 

with Mono Column (single supported building)  

is analyzed and designed with special attention 

and it is completed. Maximum space utilization 

is considered while planning and designing and 

we assure it will serve its maximum 

serviceability. 
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