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Abstract: 

In order to compete in the ever growing competent market it is very important for a structural engineer to save time. as a sequel to 

this an attempt is made to analyze and design a Multistoried building by using a software package staad pro. For analyzing a multi 

storied building one has to consider all the possible loadings and see that the structure is safe against all possible loading 

conditions. There are several methods for analysis of different frames like kani‘s method, cantilever method, portal method, 

Matrix method. The present project deals with the analysis of a multi storeyed residential building of G+6 consisting of 5 

apartments in each floor. The dead load &live loads are applied and the design for beams, columns, footing is obtained STAAD 

Pro with its new features surpassed its predecessors, and compotators with its data sharing capabilities with other major software 

like AutoCAD, and MS Excel. We conclude that staad pro is a very powerful tool which can save much time and is very accurate 

in Designs. Thus it is concluded that staad pro package is suitable for the design of a multistoried building. 
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I.INTRODUCTION 

 

1.1. Project Aim:  

To analyze and design a multi-storied building for the usage of 

residential purpose using STAAD PRO and manual 

calculations.  

 

1.2. Scope:  
The main scope of this project is to apply class room 

knowledge in the real world by designing a multi-storied 

residential building. These building require large and clear 

areas unobstructed by the columns. The large floor area 

provides sufficient flexibility and facility for later change in 

the production layout without major building alterations. The 

residential buildings are constructed with adequate headroom 

for the use of an overhead traveling crane.  

 

1.3 General:  

 

STAAD Pro. V8i is the most popular structural engineering 

software product for model generation, analysis and multi-

material design. It has an intuitive, user-friendly GUI, 

visualization tools, powerful analysis and design facilities and 

seamless integration to several other modeling and design 

software products. The software is fully compatible with all 

Windows operating systems but is optimized for Windows XP.  

 

The ultimate power tool for Computerized Structural 

Engineering  

 

For static or dynamic analysis of bridges, containment 

structures, embedded structures (tunnels and culverts), pipe 

racks, steel, concrete, aluminum or timber buildings, 

transmission towers, stadiums or any other simple or complex 

structure, STAAD Pro. Hasbeen the choice of design 

professionals around the world for their specific analysis 

needs. Our project involves analysis and design of multi-

storied [Stilt + G + 4] using a very popular designing software 

STAAD Pro (V8i). 

We have chosen STAAD Pro because of its following 

advantages:  

 easy to use interface,  

 conformation with the Indian Standard Codes,  

 versatile nature of solving any type of problem,  

 Accuracy of the solution.  

STAAD. Pro consists of the following:  

 

The STAAD.Pro Graphical User Interface: It is used to 

generate the model, which can then be analyzed using the 

STAAD engine. After analysis and design is completed, the 

GUI can also be used to view the results graphically.  

 

The STAAD analysis and design engine:  It is a general-

purpose calculation engine for structural analysis and 

integrated Steel, Concrete, Timber and Aluminium design. To 

start with we have solved some sample problems using 

STAAD Pro and checked the accuracy of the results with 

manual calculations. The results were to satisfaction and were 

accurate. In the initial phase of our project we have done 

calculations regarding loadings on buildings and also 

considered seismic and wind loads. Structural analysis 

comprises the set of physical laws and mathematics required to 

study and predicts the behavior of structures. Structural 

analysis can be viewed more abstractly as a method to drive 

the engineering design process or prove the soundness of a 

design without a dependence on directly testing it. To perform 

an accurate analysis a structural engineer must determine such 

information as structural loads, geometry, support conditions, 

and materials properties. The results of such an analysis 

typically include support reactions, stresses and displacements. 

This information is then compared to criteria that indicate the 

conditions of failure. Advanced structural analysis may 

examine dynamic response, stability and non-linear behavior. 

The aim of design is the achievement of an acceptable 

probability that structures being designed will perform 

satisfactorily during their intended life. With an appropriate 

degree of safety, they should sustain all the loads and 

deformations of normal construction and use and have 
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adequate durability and adequate resistance to the effects of 

seismic and wind. Structure and structural elements shall 

normally be designed by Limit State Method. Account should 

be taken of accepted theories, experiment and experience and 

the need to design for durability. Design, including design for 

durability, construction and use in service should be 

considered as a whole. The realization of design objectives 

requires compliance with clearly defined standards for 

materials, production, workmanship and also maintenance and 

use of structure in service. The design of the building is 

dependent upon the minimum requirements as prescribed in 

the Indian Standard Codes. The minimum requirements 

pertaining to the structural safety of buildings are being 

covered by way of laying down minimum design loads which 

have to be assumed for dead loads, imposed loads, and other 

external loads, the structure would be required to bear. Strict 

conformity to loading standards recommended in this code, it 

is hoped, will not only ensure the structural safety of the 

buildings which are being designed.  

 

1.4 About the Project:  
This project which is going on in Visakhapatnam comprises of 

development of residential towers along with other necessary 

utilities. This document pertains to the structural designs 

carried out for a part of above said residential township project 

for various structures. The development is in the seismic Zone 

– II. The basic wind speed at location of the development is 50 

m/s. SBC of soil according to soil investigations is 200 

KN/m2. The design parameters considered are as per Indian 

Standard Code of practice. 

 

Statement of the Project:  

The design data shall be as follows:  

Live load     :2.0 kN/m
2 

Floor finish     : 1.0 kN/m
2 

Weight of partitions    :2.0 kN/m
2 

Location     : Visakhapatnam 

city (Zone -II)  

Depth of foundation below ground  :  2.5 m  

Safe bearing capacity (SBC) of the soil  :200 kN/m
2
 

Storey height     : 3 m,  

Floors      :Stilt+G+ 4 upper 

floors.  

Ground beams     :To be provided 

at 100 mm below G.L. 

Plinth level     : 0.6 m  

Walls      : 230 mm thick 

brick masonry walls  

only at periphery.  

 

Material Properties:  

 

Concrete  

All components unless specified in design: M25 grade all  

 

Steel  

HYSD reinforcement of grade Fe 415 confirming to IS: 1786 

is used throughout.  

 

II.LITERATURE REVIEW 

 

IS: 875 (Part 1) – 1987 for Dead Loads, Indian Standard 

Code Of Practice For Design Loads (Other Than Earthquake) 

For Buildings and Structures, All permanent constructions of 

the structure form the dead loads. The dead load comprises of 

the weights of walls, partitions floor finishes, false ceilings, 

false floors and the other permanent constructions in the 

buildings. The dead load loads may be calculated from the 

dimensions of various members and their unit weights. The 

unit weights of plain concrete and reinforced concrete made 

with sand and gravel or crushed natural stone aggregate may 

be taken as 24 KN/m3 and 24 KN/m3respectively.  

 

IS: 875 (Part 2) – 1987 for Imposed Loads, Indian Standard 

Code Of Practice For Design Loads (Other Than Earthquake), 

For Buildings And Structures, Imposed load is produced by the 

intended use or occupancy of a building including the weight 

of movable partitions, distributed and concentrated loads, load 

due to impact and vibration and dust loads. Imposed loads do 

not include loads due to wind, seismic activity, snow, and 

loads imposed due to temperature changes to which the 

structure will be subjected to, creep and shrinkage of the 

structure, the differential settlements to which the structure 

may undergo.   

 

IS: 875 (Part 3) – 1987 for Wind Loads, Indian Standard 

Code Of Practice For Design Loads (Other Than Earthquake) 

For Buildings And Structures, This standard gives wind forces 

and their effects ( static and dynamic ) that should that taken 

into account when designing buildings, structures and 

components thereof. Wind is air in motion relative to the 

surface of the earth. The primary cause of wind is traced to 

earth‘s rotation and differences in terrestrial radiation. The 

radiation effects are primarily responsible for convection either 

upwards or downwards. The wind generally blows horizontal 

to the ground at high wind speeds. Since vertical components 

of atmospheric motion are relatively small, the term ‗wind‘ 

denotes almost exclusively the horizontal wind, vertical winds 

are always identified as such. The wind speeds are assessed 

with the aid of anemometers or anemographs which are 

installed at meteorological observatories at heights generally 

varying from 10 to 30 meters above ground.  

 

Design Wind Speed (Vz): The basic wind speed (Vb) for any 

site shall be obtained from and shall be modified to include the 

following effects to get design wind velocity at any height (Vz) 

for the chosen structure:  

a) Risk level;  

b) Terrain roughness, height and size of structure; and  

c) Local topography.  

It can be mathematically expressed as follows:  

Vz = Vb× k1×k2× k3 

Where:  

Vz  =  design wind speed at any height z in m/s;  

K1  =  probability factor (risk coefficient)  

K2  =  terrain, height and structure size factor and  

K3 =  topography factor  

 

Risk Coefficient (k1 Factor) – It gives basic wind speeds for 

terrain Category 2 as applicable at 10 m above ground level 

based on 50 years mean return period. In the design of all 

buildings and structures, a regional basic wind speed having a 

mean return period of 50 years shall be used.  

 

Terrain, Height and Structure Size Factor (k2 Factor) – 

Terrain -Selection of terrain categories shall be made with due 

regard to the effect of obstructions which constitute the ground 

surface roughness. The terrain category used in the design of a 

structure may vary depending on the direction of wind under 

consideration. Wherever sufficient meteorological information 

is available about the nature of wind direction, the orientation 

of any building or structure may be suitably planned.  
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Topography (k3 Factor) – The basic wind speed Vb takes 

account of the general level of site above sea level. This does 

not allow for local topographic features such as hills, valleys, 

cliffs, escarpments, or ridges which can significantly affect 

wind speed in their vicinity. The effect of topography is to 

accelerate wind near the summits of hills or crests of cliffs, 

escarpments or ridges and decelerate the wind in valleys or 

near the foot of cliff, steep escarpments, or ridges.  

 

WIND PRESSURES AND FORCES ON BUILDINGS 

/STRUCTURES:  

 

General:  

The wind load on a building shall be calculated for:  

a) The building as a whole,  

b) Individual structural elements as roofs and walls, and  

c) Individual cladding units including glazing and their fixings  

 

Pressure Coefficients -The pressure coefficients are always 

given for a particular surface or part of the surface of a 

building. The wind load acting normal to a surface is obtained 

by multiplying the area of that surface or its appropriate 

portion by the pressure coefficient (Cp) and the design wind 

pressure at the height of the surface from the ground. The 

average values of these pressure coefficients for some building 

shapes. Average values of pressure coefficients are given for 

critical wind directions in one or more quadrants. In order to 

determine the maximum wind load on the building, the total 

load should be calculated for each of the critical directions 

shown from all quadrants. Where considerable variation of 

pressure occurs over a surface, it has been subdivided and 

mean pressure coefficients given for each of its several parts.  

 

Wind Load on Individual Members – When calculating the 

wind load on individual structural elements such as roofs and 

walls, and individual cladding units and their fittings, it is 

essential to take account of the pressure difference between 

opposite faces of such elements or units. For clad structures, it 

is, therefore, necessary to know the internal pressure as well as 

the external pressure. Then the wind load, F, acting in a 

direction normal to the individual structural element or 

cladding unit is:  

 

F = (Cpe –Cpi) A Pd 

Where,  

Cpe =  external pressure coefficient,  

Cpi  =  internal pressure-coefficient,  

A  =  surface area of structural or cladding unit, 

and  

Pd  =  design wind pressure element.  

 

Table. 2.1. Basic wind speed at 10 m height for some 

important cities in Andhra Pradesh (IS 875) 

  
 

IS: 1893(Part1) -2002, Indian Standard Criteria for 

Earthquake Resistant Design of Structures, (Part 1-General 

Provisions and Buildings), It deals with assessment of seismic 

loads on various structures and earthquake resistant design of 

buildings. Its basic provisions are applicable to buildings; 

elevated structures; industrial and stack like structures; 

bridges; concrete masonry and earth dams; embankments and 

retaining walls and other structures. Temporary elements such 

as scaffolding, temporary excavations need not be designed for 

earthquake forces.  

 

Design Lateral Force:  

The design lateral force shall first be computed for the building 

as a whole. This design lateral force shall then be distributed to 

the various floor levels. The overall design seismic force thus 

obtained at each floor level shall then be distributed to 

individual lateral load resisting elements depending on the 

floor diaphragm action.   

 

Design Seismic Base Shear:  

The total design lateral force or design seismic base shear (VB) 

along any principal direction shall be determined by the 

following expression:  

VB = Ah W 

Where,  

Ah =  horizontal acceleration spectrum using the 

fundamental natural period  

T, and  

W =  seismic weight of all the floors  

 

Fundamental Natural Period:  

The approximate fundamental natural period of vibration (Ta), 

in seconds, of a moment resisting frame building without brick 

in the panels may be estimated by the following empirical 

expression:  

Ta=0.075 h
0.75

   for RC frame building 

Ta=0.085 h
0.75

   for steel frame building 

Where,  

H = Height of building, in m.  

This excludes the basement storey‘s, where basement walls are 

connected with the ground floor deck or fitted between the 

building columns. But it includes the basement storeys, when 

they are not so connected. The approximate fundamental 

natural period of vibration (T,), in seconds, of all other 

buildings, including moment-resisting frame buildings with 

brick lintel panels, may be estimated by the empirical 

Expression:  

Ta = 
𝟎.𝟎𝟗𝑯

𝑽𝑫
 

Where,  

H = Height of building in m, and  

D = Base dimension of the building at the plinth level, in m, 

along the considered direction of the lateral force.  

 

Distribution of Design Force:  

Vertical Distribution of Base Shear to Different Floor Level 

.The design base shear (Vb) shall be distributed along the 

height of the building as per the following expression: 

 

 
Where    

Qi  =  Design lateral force at floor i,  

Wi =  Seismic weight of floor i,  

Hi  =  Height of floor i measured from base, and  

N  =  Number of storey‘s in the building is the 

number of levels at which the masses are located.  
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Distribution of Horizontal Design Lateral Force to 

Different Lateral Force  

 

Resisting Elements:  

In case of buildings whose floors are capable of providing rigid 

horizontal diaphragm action, the total shear in any horizontal 

plane shall be distributed to the various vertical elements of 

lateral force resisting system, assuming the floors to be 

infinitely rigid in the horizontal plane. In case of building 

whose floor diaphragms cannot be treated as infinitely rigid in 

their own plane, the lateral shear at each floor shall be 

distributed to the vertical elements resisting the lateral forces, 

considering the in-plane flexibility of the diagram.  

 

Dynamic Analysis-  
Dynamic analysis shall be performed to obtain the design 

seismic force, and its distribution to different levels along the 

height of the building and to the various lateral load resisting 

elements, for the following Buildings:  

 

a) Regular buildings -Those greater than 40 m in height in 

Zones IV and V and those Greater than 90 m in height in 

Zones II and III.  

 

b) Irregular buildings: All framed buildings higher than 12m 

in Zones IV and V and those greater than 40m in height in 

Zones II and III. The analytical model for dynamic analysis of 

buildings with unusual configuration should be such that it 

adequately models the types of irregularities present in the 

building configuration. Buildings with plan irregularities 

cannot be modeled for dynamic analysis.  

Note: For irregular buildings, lesser than 40 m in height in 

Zones II and III, dynamic analysis, even though not 

mandatory, is recommended. Dynamic analysis may be 

performed either by the Time History Method or by the 

Response Spectrum Method. However, in either method, the 

design base shear (VB) shall be compared with a base shear 

(VB) calculated using a fundamental period Ta.  

Time History Method: Time history method of analysis shall 

be based on an appropriate ground motion and shall be 

performed using accepted principles of dynamics.  

Response Spectrum Method: Response spectrum method of 

analysis shall be performed using the design spectrum 

specified, or by a site-specific design spectrum mentioned.  

 

Table.2.2. Zone factors for some important towns in 

Andhra Pradesh (IS 1893-2002)  

 
 

IS: 875 (Part 5) – 1987 for Load Combinations, Indian 

Standard Code Of Practice For Design Loads (Other Than 

Earthquake) For Buildings And Structures, The various loads 

should be combined in accordance with the stipulations in the 

relevant design codes. In the absence of such 

recommendations, the following loading combinations, 

whichever combination produces the most unfavorable effect 

in the building, foundation or wind, earthquake, imposed and 

snow loads is not likely. All members are designed for the 

critical forces.  

Table.2.3. load combinations 

 
 

IS 456 -2000, Indian standard code of practice for plain and 

reinforced concrete (fourth revision), Bureau of Indian 

Standards. This standard deals with the general structural use 

of plain and reinforced concrete. For the purpose of this 

standard, plain concrete structures are those where 

reinforcement, if provided is ignored for the determination of 

strength of the structures.  

IS 800 -2007, Indian Standard General Construction in Steel 

— Code Of Practice (Third Revision) This standard gives only 

general guidance as regards the various loads to be considered 

in design. For the actual loads and load combinations to be 

used, reference may be made to IS 875 for dead, live, snow 

and wind loads and to IS 1893 (Part 1) for earthquake loads. 

For seismic design, recommendations pertaining to steel 

frames only are covered in this standard.  

SP: 16 -1980, Design Aids for Reinforced Concrete to IS: 456-

1978 (third revision), Bureau of Indian Standard. This is the 

explanatory handbook which covers the basis/source of each 

clause. The objective of these design aids is to reduce design 

time in the use of certain clauses in the Code for the design of 

beams, slabs and columns in general building structures. The 

charts and tables included in the design aids were used in 

calculation of footings and slabs.  

SP: 34 (S & T) – 1987, Hand Book of Concrete 

Reinforcement and Detailing, Bureau of Indian Standards. This 

Handbook provides information on properties of reinforcing 

steel & detailing requirements, including storage, fabrication, 

assembly, welding and placing of reinforcement in accordance 

with IS: 456-1978. As a result of the introduction of limit state 

method of design for reinforced concrete structures and the 

concept of development length, detailing has become 

extremely important as many of the design requirements are to 

be met through detailing. This Handbook will be useful to 

concrete design engineers, field engineers and students of civil 

engineering.  

Reinforced Concrete – Limit State Design, by Jain, A.K., we 

designed staircases. They are used in almost all buildings. A 

staircase consists of a number of steps arranged in a series, 

with landings at appropriate locations, for the purpose of 

giving access to different floors of building.  

 

III. WORKING WITH STAAD. Pro 

 

3.1 Input Generation: The GUI (or user) communicates with 

the STAAD analysis engine through the STAAD input file. 

That input file is a text file consisting of a series of commands 
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which are executed sequentially. The commands contain either 

instructions or data pertaining to analysis and/or design. The 

STAAD input file can be created through a text editor or the 

GUI Modeling facility. In general, any text editor may be 

utilized to edit/create the STAAD input file. The GUI 

Modeling facility creates the input file through an interactive 

menu-driven graphics oriented procedure.  

 

 
Figure.1. STAAD input file 

 

3.2 Types of Structures:  

 

A STRUCTURE can be defined as an assemblage of elements. 

STAAD is capable of analyzing and designing structures 

consisting of frame, plate/shell and solid elements. Almost any 

type of structure can be analyzed by STAAD. A SPACE 

structure, which is a three dimensional framed structure with 

loads applied in any plane, is the most general. A PLANE 

structure is bound by a global X-Y coordinate system with 

loads in the same plane. A TRUSS structure consists of truss 

members who can have only axial member forces and no 

bending in the members. A FLOOR structure is a two or three 

dimensional structure having no horizontal (global X or Z) 

movement of the structure [FX, FZ &MY are restrained at 

every joint]. The floor framing (in global X-Z plane) of a 

building is an ideal example of a FLOOR structure. Columns 

can also be modeled with the floor in a FLOOR structure as 

long as the structure has no horizontal loading. If there is any 

horizontal load, it must be analyzed as a SPACE structure.  

 

3.3 Generation of the structure:  

The structure may be generated from the input file or 

mentioning the co-ordinates in the GUI. The figure below 

shows the GUI generation method.  

 

 
Figure.2. Generation of structure through GUI 

3.4 Material Constants:  

The material constants are: modulus of elasticity (E); weight 

density (DEN); Poisson's ratio (POISS); co-efficient of thermal 

expansion (ALPHA), Composite Damping Ratio, and beta 

angle (BETA) or coordinates for any reference (REF) point. E 

value for members must be provided or the analysis will not be 

performed. Weight density (DEN) is used only when self 

weight of the structure is to be taken into account. Poisson's 

ratio (POISS) is used to calculate the shear modulus 

(commonly known as G) by the formula,  

 

G = 0.5 x E/ (1 + POISS) 

 

If Poisson's ratio is not provided, STAAD will assume a value 

for this quantity based on the value of E. Coefficient of thermal 

expansion (ALPHA) is used to calculate the expansion of the 

members if temperature loads are applied. The temperature 

unit for temperature load and ALPHA has to be the same.  

 

3.5 Supports:  

Supports are specified as PINNED, FIXED or FIXED with 

different releases (known as FIXED BUT). A pinned support 

has restraints against all translational movement and none 

against rotational movement. In other words, a pinned support 

will have reactions for all forces but will resist no moments. A 

fixed support has restraints against all directions of movement. 

Translational and rotational springs can also be specified. The 

springs are represented in terms of their spring constants. A 

translational spring constant is defined as the force to displace 

a support joint one length unit in the specified global direction. 

Similarly, a rotational spring constant is defined as the force to 

rotate the support joint one degree around the specified global 

direction.  

 

3.6 Loads:  

Loads in a structure can be specified as joint load, member 

load, temperature load and fixed end member load. STAAD 

can also generate the self-weight of the structure and use it as 

uniformly distributed member loads in analysis. Any fraction 

of this self weight can also be applied in any desired direction.  

 

Joint loads:  
Joint loads, both forces and moments, may be applied to any 

free joint of a structure. These loads act in the global 

coordinate system of the structure. Positive forces act in the 

positive coordinate directions. Any number of loads may be 

applied on a single joint, in which case the loads will be 

additive on that joint.  

 

Member load:  

 

Three types of member loads may be applied directly to a 

member of a structure. These loads are uniformly distributed 

loads, concentrated loads, and linearly varying loads (including 

trapezoidal). Uniform loads act on the full or partial length of a 

member. Concentrated loads act at any intermediate, specified 

point. Linearly varying loads act over the full length of a 

member. Trapezoidal linearly varying loads act over the full or 

partial length of a member. Trapezoidal loads are converted 

into a uniform load and several concentrated loads. Any 

number of loads may be specified to act upon a member in any 

independent loading condition. Member loads can be specified 

in the member coordinate system or the global coordinate 

system. Uniformly distributed member loads provided in the 

global coordinate system may be specified to act along the full 

or projected member length. 
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Figure.3. Member load configuration. 

 

Area/floor load:  
Many times a floor (bound by X-Z plane) is subjected to a 

uniformly distributed load. It could require a lot of work to 

calculate the member load for individual members in that floor. 

However, with the AREA or FLOOR LOAD command, the 

user can specify the area loads (unit load per unit square area) 

for members. The program will calculate the tributary area for 

these members and provide the proper member loads. The 

Area Load is used for one way distributions and the Floor 

Load is used for two way distributions.  

 

Fixed end member load:  

Load effects on a member may also be specified in terms of its 

fixed end loads. These loads are given in terms of the member 

coordinate system and the directions are opposite to the actual 

load on the member. Each end of a member can have six 

forces: axial; shear y; shear z; torsion; moment, and moment z.  

 

Load Generator -Moving load, Wind & Seismic:  

Load generation is the process of taking a load causing unit 

such as wind pressure, ground movement or a truck on a 

bridge, and converting it to a form such as member load or a 

joint load which can be then be used in the analysis.  

 

Moving Load Generator:  

This feature enables the user to generate moving loads on 

members of a structure. Moving load system(s) consisting of 

concentrated loads at fixed specified distances in both 

directions on a plane can be defined by the user. A user 

specified number of primary load cases will be subsequently 

generated by the program and taken into consideration in 

analysis.  

 

Seismic Load Generator:  

The STAAD seismic load generator follows the procedure of 

equivalent lateral load analysis. It is assumed that the lateral 

loads will be exerted in X and Z directions and Y will be the 

direction of the gravity loads. Thus, for a building model, Y 

axis will be perpendicular to the floors and point upward (all Y 

joint coordinates positive). For load generation per the codes, 

the user is required to provide seismic zone coefficients, 

importance factors, and soil characteristic parameters. Instead 

of using the approximate code based formulas to estimate the 

building period in a certain direction, the program calculates 

the period using Raleigh quotient technique. This period is 

then utilized to calculate seismic coefficient C. After the base 

shear is calculated from the appropriate equation, it is 

distributed among the various levels and roof per the 

specifications. The distributed base shears are subsequently 

applied as lateral loads on the structure. These loads may then 

be utilized as normal load cases for analysis and design.  

 

Wind Load Generator:  

The STAAD Wind Load generator is capable of calculating 

wind loads on joints of a structure from user specified wind 

intensities and exposure factors. Different wind intensities may 

be specified for different height zones of the structure. 

Openings in the structure may be modeled using exposure 

factors. An exposure factor is associated with each joint of the 

structure and is defined as the fraction of the influence area on 

which the wind load acts. Built-in algorithms automatically 

calculate the exposed area based on the areas bounded by 

members (plates and solids are not considered), then calculates 

the wind loads from the intensity and exposure input and 

distributes the loads as lateral joint loads.  

 

3.7 Section Types for Concrete Design:  

The following types of cross sections for concrete members 

can be designed. For Beams Prismatic (Rectangular & Square) 

&T-shape For Columns Prismatic (Rectangular, Square and 

Circular). 

 

3.8 Design Parameters:  

The program contains a number of parameters that are needed 

to perform design as per IS: 13920. It accepts all parameters 

that are needed to perform design as per IS: 456. Over and 

above it has some other parameters that are required only when 

designed is performed as per IS: 13920. Default parameter 

values have been selected such that they are frequently used 

numbers for conventional design requirements. These values 

may be changed to suit the particular design being performed 

by this manual contains a complete list of the available 

parameters and their default values. It is necessary to declare 

length and force units as Millimeter and Newton before 

performing the concrete design.  

 

3.9 Beam Design:  

Beams are designed for flexure, shear and torsion. If required 

the effect of the axial force may be taken into consideration. 

For all these forces, all active beam loadings are rescanned to 

identify the critical load cases at different sections of the 

beams. For design to be performed as per IS: 13920 the width 

of the member shall not be less than 200mm. Also the member 

shall preferably have a width-to depth ratio of more than 0.3.  

 

Design fr Flexure:  

Design procedure is same as that for IS: 456. However while 

designing following criteria are satisfied as per IS: 13920  

1. The minimum grade of concrete shall preferably be M25.  

2. Steel reinforcements of grade Fe415 or less only shall be 

used.  

3. The minimum tension steel ratio on any face, at any section, 

is given by:  

Pmin = 0.24vfck/fy 

The maximum steel ratio on any face, at any section, is given 

by pmax = 0.025.  

4. The positive steel ratio at a joint face must be at least equal 

to half the negative steel at that face.  

5. The steel provided at each of the top and bottom face, at any 

section, shall at least be equal to one-fourth of the maximum 

negative moment steel provided at the face of either joint.  

 

Design for Shear:  
The Shear force to be resisted by vertical hoops is guided by 

the IS 13920:1993 revision. Elastic sagging and hogging 
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moments of resistance of the beam section at ends are 

considered while calculating shear force. Plastic sagging and 

hogging moments of resistance can also be considered for 

shear design if PLASTIC parameter is mentioned in the input 

file. Shear reinforcement is calculated to resist both shear 

forces and torsional moments.  

 

3.10 Column Design:  

Columns are designed for axial forces and biaxial moments per 

IS 456:2000. Columns are also designed for shear forces. All 

major criteria for selecting longitudinal and transverse 

reinforcement as stipulated by IS: 456 have been taken care of 

in the column design of STAAD. been satisfied to incorporate 

provisions of IS: 13920  

1.The minimum grade of concrete shall preferably be M25.  

2.steel reinforcements of grade Fe415 are less only shall be 

used. 

3.   The minimum dimension of column member shall not be 

less than 200 mm. For columns having unsupported length 

exceeding 4m, the shortest dimension of column shall not be 

less than 300mm 

4. The ratio of the shortest cross-sectional dimension to the 

perpendicular dimension shall preferably be not less than 0. 

5.The spacing of hoops shall not exceed half the least lateral 

dimension of the column, except where special confining 

reinforcement is provided.  

6. Special confining reinforcement shall be provided over a 

length lo from each joint face, towards mid span, and on either 

side of any section, where flexural yielding may occur. The 

length lo shall not be less than a) larger lateral dimension of 

the member at the section where yielding occurs, b) 1/6 of 

clear span of the member, and c) 450 mm.  

7.The spacing of hoops used as special confining 

reinforcement shall not exceed ¼ of minimum member 

dimension but need not be less than 75 mm nor > 100 mm.  

 

3.11 Design Operations:  

 

STAAD contains a broad set of facilities for designing 

structural members as individual components of an analyzed 

structure. The member design facilities provide the user with 

the ability to carry out a number of different design operations. 

These facilities may design problem. The operations to 

perform a design are:  

 

 . Specify the members and the load cases to be 

considered in the design.  

 . Specify whether to perform code checking or 

member selection.  

 . Specify design parameter values, if different from 

the default values.  

 . Specify whether to perform member selection by 

optimization.  

These operations may be repeated by the user any number of 

times depending upon the design requirements. Earthquake 

motion often induces force large enough to cause inelastic 

deformations in the structure. If the structure is brittle, sudden 

failure could occur. But if the structure is made to behave 

ductile, it will be able to sustain the earthquake effects better 

with some deflection larger than the yield deflection by 

absorption of energy. Therefore ductility is also required as an 

essential element for safety from sudden collapse during severe 

shocks. STAAD has the capabilities of performing concrete 

design as per IS: 13920. While designing it satisfies all 

provisions of IS: 456 - 2000 and IS: 13920 for beams and 

columns.  

3.12 General Comments: This section presents some general 

statements regarding the implementation of Indian Standard 

code of practice (IS: 800 - 1984) for structural steel design in 

STAAD. The design philosophy and procedural logistics for 

member selection and code checking are based upon the 

principles of allowable stress design. Two major failure modes 

are recognized: failure by overstressing, and failure by stability 

considerations. The flowing sections describe the salient 

features of the allowable stresses being calculated and the 

stability criteria being used. Members are proportioned to 

resist the design loads without exceeding the allowable stresses 

and the most economic section is selected on the basis of least 

weight criteria. The code checking part of the program checks 

stability and strength requirements and reports the critical 

loading condition and the governing code criteria. It is 

generally assumed that the user will take care of the detailing 

requirements like provision of stiffeners and check the local 

effects such as flange buckling and web crippling.  

 

Allowable Stresses:  

The member design and code checking in STAAD are based 

upon the allowable stress design method as per IS: 800 (1984). 

It is a method for proportioning structural members using 

design loads and forces, allowable stresses, and design 

limitations for the appropriate material under service 

conditions. It would not be possible to describe every aspect of 

IS: 800 in this manual. This section, however, will discuss the 

salient features of the allowable stresses specified by IS: 800 

and implemented in STAAD. Appropriate sections of IS: 800 

will be referenced during the discussion of various types of 

allowable stresses.  

 

Multiple Analyses:  

Structural analysis/design may require multiple analyses in the 

same run. STAAD allows the user to change input such as 

member properties, support conditions etc. in an input file to 

facilitate multiple analyses in the same run. Results from 

different analyses may be combined for design purposes. For 

structures with bracing, it may be necessary to make certain 

members inactive for a particular load case and subsequently 

activate them for another. STAAD provides an INACTIVE 

facility for this type of analysis.  

 

3.13 Post Processing Facilities:  

All output from the STAAD run may be utilized for further 

processing by the STAAD.Pro GUI.  

 

Stability Requirements:  

Slenderness ratios are calculated for all members and checked 

against the appropriate maximum values. IS: 800 summarize 

the maximum slenderness ratios for different types of 

members. In STAAD implementation of IS: 800, appropriate 

maximum slenderness ratio can be provided for each member. 

If no maximum slenderness ratio is provided, compression 

members will be checked against a maximum value of 180 and 

tension members will be checked against a maximum value of 

400.  

 

Deflection Check:  

 

This facility allows the user to consider deflection as criteria in 

the CODE CHECK and MEMBER SELECTION processes. 

The deflection check may be controlled using three 

parameters. Deflection is used in addition to other strength and 

stability related criteria. The local deflection calculation is 

based on the latest analysis results.  
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Earthquake Collapse Check:  

This checks at each column / beam interface, the program 

checks that the capacity of the column exceeds the total 

capacity of all beams that connect to it. The earthquake check 

only uses the results from Design Groups that have Design 

Briefs from the selected Design Code.  

 

Code Checking:  

The purpose of code checking is to verify whether the 

specified section is capable of satisfying applicable design 

code requirements. The code checking is based on the IS: 800 

(1984) requirements. Forces and moments at specified sections 

of the members are utilized for the code checking calculations. 

Sections may be specified using the BEAM parameter or the 

SECTION command. If no sections are specified, the code 

checking is based on forces and moments at the member ends.  

 

IV.ANALYSIS AND DESIGN RESULTS  
 

Some of the sample analysis and design results have been 

shown below:  

 

 
 

Beam No 84 Design Results 

SHEAR DESIGN RESULTS AT DISTANCE d (EFFECTIVE 

DEPTH) FROM FACE  

OF THE SUPPORT  

SHEAR DESIGN RESULTS AT 1015.0 mm AWAY FROM 

START SUPPORT  

VY = 147.37 MX = -8.71 LD= 11  

Provide 2 Legged 12í @ 170 mm c/c 

 
Figure.4.1 Geometry of beam no. 84 

 
Figure.4.2 Property of beam no. 84 

 

 
Figure.4.3. Shear bending of beam no. 84 

 

 
Figure.4.4. Deflection of beam no. 84 
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Beam No 105 Design Results 

 
Figure.4.5 Geometry of beam no. 105 

 

 
Figure.4.6. Property of beam no. 105 

 

 
Figure.4.7. Shear bending of beam no. 105 

 
Figure.4.8. Deflection of beam no. 105 

 

 
 

Column No.9 Design Results 

 

 
Figure.4.9. Cross-Section of the column no. 9 
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Column No. 24 Design Results 

 

 
Figure.3.10. Cross-Section of the column no. 24 

 

POST PROCESSING MODE  

 

 
Figure.4.11. Post processing mode in STAAD.Pro 

 

 
Figure.4.12. Bending in Z direction 

 

The stress at any point of any member can be found out in this 

mode. The figure below depicts a particular case.  

 
Figure.4.13. Shear stress at any section 

 

 
Figure.4.14. Graph for shear force and bending moment 

for a beam 

 

The above figure shows that the bending moment and the 

Shear force can be studied from the graphs generated by 

STAAD.Pro. The whole structure is shown in the screen and 

we may select any member and at the right side we will get the 

BMD and SFD for that member. The above figure shows the 

diagrams for member beam 119.  

 

 
Figure.4.15. Graph for shear force and bending moment 

for a column 
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V.CONCLUSION 

 

1. This project is mainly concentrated with the analysis and 

design of multi-storied residential building with all possible 

cases of the loadings using STAAD. Pro Meeting the design 

challenges are described in conceptual way.  

2. We may also check the deflection of various members under 

the given loading combinations.  

3. Further in case of rectification it is simple to change the 

values at the place where error occurred and the obtained 

results are generated in the output.  

4. Very less space is required for the storage of the data. 

5. STAAD.Pro V8i advanced software which provides us a 

fast, efficient, easy to use and accurate platform for analyzing 

and designing structures.  
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