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ABSTRACT  
A typical shopping mall scenario illustrates the existence of various kinds of shops 

providing different or similar kind of services and altogether acting as one system, 

a place where a user (customer) can expect various services (shops), that internally 

consists of various disparate components. These services are self contained and can 

provide the functionality even without the existence of other services in the system. 

But for a user these services can interact with each other to provide a new service 

that is a combined service (from the services that interacted fully or partially).  

All the shops use one or more than one kind of applications to manage the 

functionality being provided to the user, e.g. Movie Ticket Booking system , 

Restaurant Seat Booking System, etc. These applications interact with each other to 

make the interaction between shops/services possible. These applications generally 

vary from each other in the implementation technologies and environments, e.g. 

Java, .Net environment (C#, ASP). The aim is to have architecture for the shopping 

mall whose participant components are the various applications running in various 

shops which interact with each other without bothering about the implementation 

environment for the participating component. Component intending to be used by 

other components for register/publish themselves in a centralized catalog of such 

components. This catalog or directory acts as common place for the components 

looking for other components that wish to be used and thus published/registered with 

the directory. 
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 A   – Area 
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 DL – Dead load  

 LL – Imposed load 
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 BM – Bending moment 
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 Wu – Distributed load per unit area 

 MF – Modification factor 
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 σbd  – Design bending stress 
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 αx  – Coefficient of bending moment for shorter span 
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                                                      CHAPTER-1 

                                                  INTRODUCTION 

         Engineering is a professional art of applying science to the efficient 

conversion of natural resources for the benefit of man. Engineering therefore 

requires above all creative imagination to innovative useful application for natural 

phenomenon 

1.1 GENERAL 

                        Building construction is the process of adding structure to real 

property or construction of buildings. The vast majority of building construction jobs 

are small renovations. such as addition of a room or renovation of a bathroom. Often, 

the owner of the property acts as laborer, paymaster, and design team for the entire 

project. However, all building construction projects include some elements in 

common  design, financial, estimating and legal considerations. Many projects of 

varying sizes reach undesirable end results, such as structural collapse, cost 

overruns, and litigation. For this reason, those with experience in the field make 

detailed plans and maintain careful oversight during the project to ensure a positive 

outcome. 

Commercial building construction is procured privately or publicly utilizing 

various delivery methodologies, including cost estimating, hard bid, negotiated 

price, traditional, management contracting, construction management-at-risk, design 

& build and design-build bridging. 

 

 

http://en.wikipedia.org/wiki/Real_property
http://en.wikipedia.org/wiki/Real_property
http://en.wikipedia.org/wiki/Project
http://en.wikipedia.org/wiki/Building
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                  Fig 1.1 .Typical restaurant building 

 

 

1.2. BUILDING 

            Any structure constructed of what so ever material and used for residential, 

business education or other purposes is called building. 

Types of the buildings : 

 Based on occupancy 

 Based on type of construction.                                                                                                                                                                               

1.3. CLASSIFICATION BASED ON TYPE OF CONSTRUCTION         

 Building with type 1 construction: In these building the design and material used 

const. are such that all structural components have about 4 hours fire resistance.              
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Buildings with type 2 construction: In these building the design any type of 

material used in their construction are such that all structural components have 3 

hours fire resistance                                                                                                                               

Buildings with type 3 construction: In these building the design and types of the 

materials used in their construction are such that all structural components have 3 

hours fire resistance.                                                                                                                            

Buildings with type 4 construction: In these buildings the design and the type of 

material used in their construction are such that all structural components have 4 

hours fire resistance.                                                                                           

1.4. PARTS OF A BUILDING                                                                                                    

A building can be divided into two parts: -                                                                                                                     

(i)Sub structure                                                                                                                

(ii)Super structure                                                                                                                 

Sub structure:                                                                                                                                                          

The part of a building constructed beneath the ground level is known as Sub 

structure.                                                                                                                                

Super structure:                                                                                                                       

The part of the building constructed above ground level is known as super 

structure. It is second part of a building. All the activities of the building 

construction take place after the making of sub-structure. Flooring, wall roofing are 

the example of super structure of a building. 
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1.5. COMPONENTS OF A BUILDING 

Foundation: 

                        It is the lowest part of a structure below the ground level which is 

direct contact with ground and transmitted all the dead, live and other loads to the 

soil on which the structure rests. 

Plinth:  

                The portion of a building and the top of the floor immediately above the 

ground is known as plinth. The level of the surrounding ground is known as 

formation level of the ground floor of the building is known as plinth level. 

 Walls: 

               Walls are provided to enclose or divide the floor space n desired pattern 

in addition wall provided privacy security and give protection against sun, rain, 

cold and other undesired effect of the weather. 

 

 Column:  

              A column may be defined as an isolated load bearing member, the width 

of which is neither less than its thickness. It carries the axially compressive load. 

Floors: 

             Floors are flat supporting elements of a building. They divided a building  

into different levels. There by creating more accommodation on a given plot of 

land. The basic purpose of a floor is to provide a firm and other items like stores, 

furniture, equipment etc. 
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 Roof: 

             It is the uppermost component of a building and its function is to cover 

the space below it of a room and protect it from rain, snow, sun, wind etc. 

 

 Building Finishes:  

           A building is considered incomplete till such time the surface of its 

components is given appropriate treatment. Building finishes include items like 

plastering, painting, pointing, white / colour washing, varnishes and 

distempering etc. 

 

1.6. STRUCTURAL DESIGN 

Structural design is a science of designing, with economy and elegance, safe, 

serviceable and a durable structure. The process of structural design involves 

the following stages. 

a) Structural planning 

b) Analysis of loads 

c) Analysis of structure 

d) Member design 

e) Drawing 

1.7.TYPES OF LOADS 

 The various types of loads are 

a) Dead load 

b) Live load 

DEAD LOADS 
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It includes 

a) Self-weight 

b) Floor load 

          -Slab load 

          -Floor finish 

1.8. DESIGN OF MEMBERS 

The design of frame consist of the following 

a) Design of slabs 

b) Design of beams 

c) Design of columns 

d) Design of footing 

e) Design of  staircase 

f) Design of lintel cum sunshade 

1.9. DESIGN OF STRUCTURE  

                       Structure should satisfy the criteria of ultimate load, flexure, shear, 

compression, tension, torsion developed under system of loads and their 

combinations. The structure should satisfy the criteria of serviceability. The structure 

should have adequate stability against overturning, sliding, buckling and vibrations 

under action of loads. A satisfactory structural design should satisfy strength, 

serviceability and stability. 
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SLAB  

                    The most common type structural element use to cover floors and roofs 

of the buildings are reinforced concrete slabs of different types. Usually there are 

two types of slabs. They are 

                   1. One way slabs 

                   2. Two way slabs 

                  One way slabs are supported on all four sides with such dimensions such 

that the load carried to support along the both direction. Two way slabs are common 

in the floor of multistoried buildings. 

                  Reinforced concrete slabs supported on two opposite sides with their 

longer dimension exceeding two times the shorter dimension are referred to as ONE 

WAY SLABS. 

                  Reinforced concrete slabs supported on all four sides with their effective 

span in the longer direction not exceeding two times the effective span in the shorter 

direction are defined as TWO WAY SLABS. 

                  The bending moment in the slabs depends upon the following 

parameters: 

1. The short and the long spans. 

2. Edge conditions at the support. 

3. Magnitude and type of load on the slab.                
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 BEAM 

                  The design of a reinforced concrete is to resist a given system of 

external load involves the material properties and the skeletal demands and such as 

width and depth are assumed based on specific guidelines. The cross sectional 

dimension generally assumed to satisfy the serviceability criteria and housing of 

reinforced cements with suitable spacing and cover is required to estimate the dead 

loads and moments. 

                    A comprehensive design of a beam requires the considerations of 

safety under the ultimate limit state of flexure, shear, tension, and bond together 

with the limit state of serviceability criteria by empirical method. 

                    Generally, beams may be of two types. They are 

1. Singly reinforced beam. 

2. Doubly reinforced beam. 

                     In case of singly reinforced beam, the main reinforcement is provided 

near the face of the beam subjected to tension. While in case if doubly reinforced 

beam, main reinforcement is provided near the face of the beam subjected to 

tension. 

1.9.3. COLUMN   

      Columns transmits load coming from beam or  slab and  distributes to the 

foundation. Usually columns are square ,rectangle and circular , L-shaped in cross 

section. It is reinforced with longitudinal and lateral ties. 
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 Types of columns 

 Based on type of  lateral ties 

1. Tied column 

2. Spiral column 

 Based on materials used in cross section 

1. Composite columns 

2. Concrete filled steel tubes 

 Based on slenderness ratio 

1. Long column 

2. Short column 

3. Pedestal 

 Based on load 

1. Axially loaded column 

2. Uniaxial eccentrically loaded column 

3. Biaxial eccentrically loaded column 

 Based on side sway 

1. Braced column 

2. Unbraced column 

FOOTINGS 

      The foundation or footing is a very important part of a structure, which is 

located below the ground level. The foundations transfer and spread load from 

column or wall into the ground soil evenly. It is otherwise called as sub structures. 

FUNCTIONS OF FOUNDATION    

 It resist the lateral force such as wind, seismic etc. 
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 It resist the uplift force due to ground water . 

 To prevent the differential settlement of  building. 

 It provides good support for walls and columns. 

TYPES OF FOUNDATION 

 SHALLOW FOUNDATION 

Depth of the foundation is less than or equal to width of  footing is 

called shallow foundation. 

Types of  shallow  foundation are : 

1. Isolated footing 

2. Spread footing 

3. Combined footing 

4. Strap footing 

5. Mat or raft footing 

 

 DEEP FOUNDATION 

                   Depth of the foundation is more than width  of  footing  is called as 

deep foundations. 

Types of  deep foundation are : 

1. Pile foundation 

2. Well foundation 
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1.1   OBJECTIVES 

 To design a restaurant building (G+1) at Avadi , Chennai. 

 To plan for a restaurant building satisfying consumer needs. 

 To design various structural elements like slabs , beams , columns,  

Footings and staircases as per guidelines framed  by Bureau of Indian 

standards 

 

1.2    SCOPE  

    Design a restaurant building which utilizes several different fields to create a 

sustainability and a healthy environment. 

   The power needs achieved through renewable energy sources and decrease 

the impact on the environment 

    Safety from all natural resurces and climate conditions 

    Enhance adaptability and future flexibility and ensure safety and security to 

cosumers. 
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                                                       CHAPTER-2 

                                              LITERATURE REVIEW 

1. ENERGY USE CHARACTESRISTICS OF HOTEL BUILDING 

Zhuxian  Yao , Zhi Zhuang , Wen Gu 

 This  paper  shows  statistical  energy  use  characteristics  of  hotel 

building  in  Shangai. 

 The  results  show  the hotels  were  mostly built  after 1990s ,  and  

the area of guest room accounts for more than half of the gross floor 

area. 

 Some other factors  were also reviewed such as occupancy rate and 

hotel’s class. 

 

 

2. ANALYSISFOR BUILDING FIRE SAFETY OF HOTELS 

Yi – nan Hu 

 In accordance with the building fire  system analysis  of hotels , 

considering the whole process of the fire accident. 

 The analysis shows that the fault tree analysis method can make 

comprehensive exposition of various factors causing fire of hotel 

buildings and their logical relations. 

 It also provides a reference for the improvement of the design and the 

construction of the safety technical measures in other fields. 

      

     3.   PERFORMANCE OF SOLAR THERMAL SYSTEM IN HOTELS 

            E. Kyriaki , E. Giama , A. Papadopoulou , V . Drosou  

 The energy policies  in  Europe include the reduction in energy 

consumption of buildings along with their environmental impact , 

focusing mainly on CO2 emmisions. 

 The  environmental evaluation of the system studied is expreesed by 

means of an integrated environmental approach ,based on 

environmental rating systems namely LEED and BREEAM. 
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 Goal of the paper is to present the result of the overall evaluation of 

the solar systm and its contribution to the improvemet of the buildig’s 

energy and environmental performance . 

 

4.  ENERGY OPTIMIZATION OF EXISTING GREEK HOTELS 

Angeliki Kresteniti 

 This  was to evaluate different energy optimization for an exixting 

hotel building as a case study and calculate the potential energy 

saving using the Greek Software TEE – KENAK. 

 The building evelope , the electromechanical systems ad the 

application of renewable energy technologies. 

 Based on the results from several simulations , it is concluded that it is 

possible to reach a average reduction of 60% in the annual primary 

energy consumption. 

 

6. GUIDELINES FOR ENERGY SUFFICIENT HOTELS  

Susanne  Bodach  , Werner Lang  , Thomas Auer 

 This  research aims to fid energy efficient and cost effective  building 

design options for the case of Nepal. 

 These reference designs were optimized by varying design parameters 

such as windoe-to-wall ratio , glazing material , shading devices , 

glazing type and insulation levels. 

 The bioclimatic zoning for Nepal was consolidated leading to five 

elevation-based zones that can be used to introduce building energy 

regulation in the future. 
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   CHAPTER-3 

METHODOLOGY 

3.1 GENERAL 

 Planning the apartment using the software AUTOCAD. 

 The frame grid is prepared (x, y) and the structure as to be analyzed using 

the software STAAD pro. 

 The building is designed based on the IS codes. 

 In our project we adopt design of two way slabs and one way slabs. 

 

3.2. LOAD CALCULATION 

                       Loading on building is of many ways such as large accumulation of 

gravity loads on the floors from top to bottom, increased significance of loading and 

greater importance of dynamic effects. Thus structures need correct assessment of 

loads for safe and economical design. Expecting dead loads, the assessment of loads 

cannot be done accurately. Live loads can be anticipated approximately from a 

combination of experience and the previous field observations.  

 

3.3. DEAD LOAD AND LIVE LOAD 

                       Dead loads due to the weight of every element within the structure 

and live loads that are acting on the structure when in service constitute gravity loads. 

The dead loads are calculated from the member sizes and estimated material 

densities. 

 

 Live loads, sometimes referred to as probabilistic loads include all the forces that 

are variable within the object’s normal operating cycle not including construction or 
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environmental loads. Using the staircase example the live load would be considered 

to be 

 Pressure of feet on the stair treads   

 Wind load ( if the staircase happens to be outside ) 

 Live loads (roof) produced during maintenance by workers, equipment and 

materials; and during the life of the structure by movable objects such as 

planters and by people. 

 Imposed loads – The imposed loads to be assumed in the design of 

buildings shall be the greatest loads that probably will be produced by the 

intended use or occupancy, but shall not be less than the equivalent 

minimum loads. 

 The design has been done As per Indian code of practice. 

 IS 875 – PART 1 for dead load calculation 

 IS 875 – PART 2 for live load calculation 

 IS 456: 2000, is used for the analysis of load combination. 

 

 

 

                Fig 3.1  Dead load and live load 
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3.4 ANALYSIS OF STRUCTURE 

 

 GENERAL 

                        A structure must be strong and stable. The structure should satisfy the 

safety and serviceability requirements. Thus the structure is analyzed and 

constructed in order to be in use. The analysis can be done either manually or using 

staad pro software.   

 

ANALYSIS OF STRUCTURE USING STAAD- PRO 

 Imported the AUTOCAD drawing file into STAAD pro to create model. 

 The model has been created using add beam method. 

 The fixed support has been assigned to support. 

 The material has given concrete. 

 The properties for the various members were given. 

 The following loads were considered for analyzing the structure,  

 Dead load 

 Live load 

 Finally the structure has been analyzed. 

 The analyzed result has been taken to design the structural members. 

 

3.5 METHOD OF DESIGN 

As per Indian code IS 456: 2000 there are three methods to design a structure 

 Working stress method  

 Limit state method 

 Ultimate load method 
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LIMIT STATE METHOD 

 Any limiting condition beyond which the structure ceases to fulfill its intended 

function is called LSM. 

  In this yield stress value is around 66.67%    for concrete and 87% for steel 

  In general when building is not exposed to water, limit state method is 

adopted. 

    Of all above three method Limit State method is adopted because they are 

economical for design of structure compared to WSM  

3.6 CLASSIFICATION 

         Limit state are further classified as 

 Limit state of collapse 

 Limit state of serviceability 

 Limit state of collapse includes 

 Limit state of collapse : flexure 

 Limit state of collapse : compression 

 Limit state of collapse : shear 

 Limit state of collapse : torsion 

 Limit state of serviceability includes 

 Limit state of serviceability : deflection 

 Limit state of serviceability : cracking 
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Out of all the above mentioned classification of limit state, we are going to 

design for  

 Shear 

 Torsion 

 Flexure 

 Deflection 

       As per IS 456: 2000 for limit state method, the factor of safety for  

 Concrete = 1.5 

 Steel = 1.15 
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              CHAPTER-4 

    BUILDING DRAWINGS 

4.1 GROUND FLOOR PLAN 

 

                                       

                     fig 4.1 ground floor plan with specification 
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4.2  FIRST FLOOR PLAN 

                   

                        Fig 4.2 first floor plan 
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4.3  ELEVATION 

                 

                  

 

                  Fig 4.3 Elevation
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                                              CHAPTER-5 

                                      5.1   SLAB DESIGN 

DATA:  

Lx = 4.3m  

Ly = 12.3m  

fck  =25N/mm2 

fy  = 415 N/mm2   

TYPE OF SLAB:  
Ly/Lx = 12.3 / 4.3  

                   = 2.8   > 2                                               

The ratio of long to short span is greater than 2. So the slab is designed as one way 

slab.  

DEPTH OF SLAB :  
Depth (D) = span / 25  

                            = 4300 / 25 

                            = 172 mm 

Use of 12mm φ & 20mm clear cover as per IS 456:2000 

Overall Depth (D) = effective depth + cover  

                                     d  = D –d/2– 20 

                                         = 172-6-20 

                                         = 146mm. 

EFFECTIVE SPAN: 

Effective span = clear span + effective depth                                  

                                   =4. 446m 

Effective span = clear span +width of wall 

                                   =4.53m 

                              leff  =4.446m 

LOADS CALCULATION:  
Self weight of slab = (0.172x25) =4.4 KN/m  

Imposed load         = 4.000 KN/m  

Floor finish            = 1.000 KN/m  

Total load               = 9.4 KN/m 

Factored load         = 14.1 KN/m      
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Mu   =  Wu leff²/8  

       = 14.1* 4.446² /8 

       = 34.83kN.m  

Vux  = Wu leff / 2  

       = 14.1 * 4.446 / 2  

       = 31.34 kN  

CHECK FOR DEPTH:  
Mu  = 0.138 * fck * b * d²  

d     = √34.83 ∗ 106/0.138 ∗ 25 ∗ 1000 

                  = 73.54 mm> 34.83 mm  

        Hence ok.  

MAIN REINFORCEMENTS:  

 Mu               = 0.87 fy Ast d [1- 
𝑓𝑦𝐴st

𝑓𝑐𝑘𝑏𝑑
] 

34.83 x10^6  = 0.87*415*Ast * 146((1)–( Ast * 415)/(25 *1000*  146))  

                          Ast  = 720 mm²  
Provide 12 mm φ bars  

(i) Spacing = п/4*(12)² / (720*1000) = 157 mm  

(ii) 300 mm …….                                                           (IS 456:2000)  

Provide 12 mm φ bars @ 157mm c/c.  

 

DISTRIBUTION REINFORCEMENT: 

      Ast     = 0.12%bD =0.12/100*1000*172 

                =206.4mm2 

Provide 12mm φ bars 

(i) Spacing = п/4 * (10)² / (206) * 1000 = 380 mm  

(ii) 300 mm …….                                                            (IS 456:2000)  

Provide 10 mm φ bars @ 300mm c/c  
                    

CHECK FOR SHEAR STRESS:  
τv  = vu / bd  

               = 31.38 * 10³ / 1000 *146  

               = 0.21 N /mm²  
Pt = (Ast / bd) *100  

               = (720 / 1000*146) * 100  

               = 0.49 % 

   τc = 0 .48 N/mm2 

           τv  <  τc 

          Hence safe.  
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CHECK FOR DEFLECTION:  Kc = 1& Kt =1.3 

(L/D)Basic   < (L/D)max*Kc*Kt                      (IS456:2000)Pg:38,39 

           = (4300/120) < (4300/172)*1.3*1 

           =     25mm   < 32.5mm     

          Hence safe 

 

 

 

                    
 

                                      Fig  5.1 slab detailing 
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       5.2   BEAM DESIGN 

SIZE OF BEAM:(BEAM 1) 

Span =12.3m  

Span/Effective Depth =20 

d=615mm D=665mm 

b=230mm 

LOAD CALCULATION: 

  Weight of slab               =9.4KN/m 

Service load                    = 2.35KN/m  

Self weight of the beam = 3.8KN/m 

Total load                        = 6.15KN/m 

Design load (Wu)            =1.5x6.5 

                                                  =9.225KN/m 

ULTIMATE MOMENT AND SHEAR FORCE: 

Mu   =WuL
2/8    

                       = 9.225* 12.31² /8 

                 = 174.75kN.m  

Vux  =Wu L / 2  

                 = 9.225 * 12.31 / 2  

                 = 56.73 kN  

CHECK FOR DEPTH:  

Mulimit = 0.138 * fck* b * d²  

                     =0.138*25*230*6152 

                     = 300.1 mm> Mu  

          Hence ok.  

MAIN REINFORCEMENTS:  
Mu = 0.87 fy Ast d (1- fy Ast /fckbd) 
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74.46 *10^6 = 0.87*415*Ast * 615x*((1)–( Ast *415)/(25 * 1000 * 615))  

                   Ast      = 875 mm²  
Provide 16 mm dia bars  

No of bars =875/(π/4x162) 

Provide 5 nos of 16mm φ tension side and 2 bars of compression face for  

anchoring purpose 

CHECK FOR SHEAR STRESS:  
τv = vu / bd  

              = 56.73* 10³ / 230 * 615  

              = 0.40 N /mm²  

Pt = (Ast / bd) * 100  

               = (875 / 230*615) *100  

               = 0.52 % 

τ c = 0.52N/mm2  

          τv >  τc  

     Hence safe.  

Provide nominal shear reinforcement using 6mm φ2 legged stirrups 

Sv           =Ast*0.87*fy/0.4b 

                     =π/4*62*0.87*415/0.4*230 

                     =110mm 

0.75d=0.75*615 

                    =461.2mm 

Minimum spacing=300mm 

 

CHECK FOR DEFLECTION: 

(L/d)basic=20mm 

(L/d)max=(L/d)basicx Kt x Kc x Kf 

           Kc =Kf=1,Kt=1.2 (IS 456:2000-Pg:38,39) 

(L/d)=20 * 1.2* 1=24 

(L/d)basic<(L/d)max=20<24 

           Hence safe 
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                             Fig 5.2.1   longitudinal  section  of  Beam 
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BEAM 2: 

SIZE OF BEAM 

Span =4.3m  

Span/Effective Depth=20 

d=215mm D=265mm 

b=230mm 

LOAD CALCULATION: 

Weight of slab                =9.4KN/m  

Service load                   =2.35KN/m 

Self weight of the beam =1.52KN/m 

Total load                       =3.87KN/m 

Design load (Wu)            =1.5x3.87 

                                                  =5.805KN/m 

ULTIMATE MOMENT AND SHEAR FORCE: 

Mu         = WuL
2/8* 

                     = 5.805* 4.515² /8 

                     = 14.79kN.m  

Vux      =Wu L / 2  

                      = 5.805  4.515 / 2  

                      = 13.10 kN  

CHECK FOR DEPTH:  

Mulimit = 0.138 * fck * b * d²  

                     =0.138*25*230*6152 
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                   = 36.67 KNm> Mu 
 

                   Hence ok.  

MAIN REINFORCEMENTS:  

Mu                         = 0.87 fy Ast d (1- fy Ast / fck b d )  

           14.79 *10^6 = 0.87*415*Ast * 215*((1)–( Ast * 415)/(25 * 230 * 15))  

                          Ast = 205 mm²  
Provide 10 mm φbars  

NO of bars =205/(π/4*102) =3 NOS 

Provide 3 nos of 10mm φ tension side and 2 bars of compression face for  

anchoring purpose 

CHECK FOR SHEAR STRESS:  
τv = vu / bd  

              = 13.10 *10³ / 230 * 215  

              = 0.26 N /mm²  

Pt = (Ast / bd) * 100  
               = (235.5 / 230*215) * 100  

               = 0.47% 

τ c= 0.47 N/mm2 

           τv >  τc  

           Hence safe.  

Provide nominal shear reinforcement using 6mm φ2 legged stirrups 

Sv          =Ast*0.87*fy/0.4b 

                    =π/4x62*0.87*415/0.4*230 

                    =110m 

0.75d =0.75*215 

                    =161.25mm 

Minimum spacing=300mm 

CHECK FOR DEFLECTION: 

(L/d)basic =20mm 

(L/d)max =(L/d)basic* Kt *Kc * Kf 

           Kc=Kf=1,Kt=1.2 (IS 456:2000-Pg:38,39) 

(L/d)=20 * 1.2*1=24 
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(L/d)basic < (L/d)max = 20<24 

           Hence safe. 

                                    

                             

                                 

                       

                                       Fig 5.2.2  longitudinal section of Beam 
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                                5.3 COLUMN DESIGN 

SPAN: 

Lex=3300/300 

                = 11<12 

Hence the column is a short column. 

 

MINIMUM ECCENTRICITY: 

Emin =l/500+b/30 

                  =3300/500+300/30 

                  =6.6+10 

                  =16.6<20mm 

1. Pitch=300mm 

2. Pitch=16* main dia =16x16=250mm 

Provide 4mmφ @ lateral ties at 250mm c/c 

Mux=18.65 KN/m 

Muy=246.60KN/m 

TO FIND Mu
 

Mu = 1.5 √Mux
2+Muy

2         

                         =1.5√18.652+246.602 

                =310.95KNm 

FOUR SIDES ONLY 

Pu/ fck bd    = 146.79*10³/25*300*400  

                          = 0.04 

Mu/ fck bd2  = 310.95*106/25*300*400  

                             = 0.09 

Assume trial section 

P=1to 2 

P=1. 

Pu/fck  = 1.4/25  

                     = 0.05  

d´/ D  = 50/400  

                     = 0.12  

 M      = Mu*fck*B*D2 

                                 = 0.095*25*300*4002 

                                 = 114*106Nmm 

TO FIND MUY 

   d/D or b =0.095*25*300*4002 

                      =114*106 Nmm 

          Asc=p/100*b*D 

                          =1.4/100*300*400 
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                       =1680mm2 

Assume 18 φ bars 

No. of bars =9 

Asc =  9(π*182/4)  

TO FIND Puz: 

Puz=0.45fck Asc+0.75 fyAsc p 

                        = (0.45*25*300*400)+(0.75*415*2289.06) 

                =7138.19 

Pu/Puz = 146.79*103/7138.9 

                     =0.02 

CHECK FOR INTERACTION 

[Mux/Mux1]+[Muy/Muy1]<=1.0 

                  0.12+1.5               <=1.0 

                                                 =1.62 

DESIGN OF LATERAL TIES:  

Tie diameter:  
a) ¼ of Dia of main bar => ¼x18 => 4.5mm  

b) 6mm  

To provide 6mm Φ ties.  

Pitch:  
a) 16*Dia of main bar => 16*18 => 288mm  

b) Least lateral dimension            => 300mm  

Provide 18mm Φ ties @ 300mm c/c. 
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                                          Fig 5.3 Column Design 
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                                         5.4   STAIRCASE  DESIGN 

Stair measuring = 4.3mx2.1m 

Vertical distance between floor =3.3m 

Live load  = 2KN/m 

Landing    =1.18m 

Rise          =150mm 

Thread      = 300mm 

No. of required rise=3300/150=11no 

No. of thread=no. of rise-1 

                      =11-1=10 

 

DESIGN OF FLIGHT  

  Effective horizontal span = 4.3+0.23= 4.53m 

       B = √1502+3002                       =335.4mm 

Thickness of waist slab    =1/20* span 

                                                    =1/20*4.53 

                                                    =0.2265m 

                                                    =230mm 

Assume effective cover    =30mm 

                                             D=230+30=260mm 

LOADS 

  Dead load waist slab =0.26*25=605KN/m 

Plastering (12.5mm thickness0=20*0.0125=  0.25KN/m 

Weight of steps =0.5*R*T/T*25 

                                    =0.5∗0.15*0.3/0.3*25 

                                    =1.875KN/m 
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LOAD CALCULATION 

  Dead load of step =8.625KN/m 

Live load              =4KN/m 

Total load             =8.625+4=12.625KN/m 

Factored load       = 12.625*1.5=18.93KN/m 

Landing slab per m width internal load=0.26x25=6.5KN/m 

Factored load      =  1.5*(6.5+4) =15.75 

                         RA              =((15.75*1.165)+(18.93*2.2)+(15.75*1.165))/2 

                                      =39.14KN/m 

Maximum moment occurs at the midspan and the value is 

Mu    = [39.14*(1.165+1.1)]-[15.75*3.75][1.165/2+1.23]-[18.93*1.1*1.1/2] 

                  = 46.33Nmm 

 

CHECK FOR EFFECTIVE DEPTH OF WAIST SLAB 

  Mu = 0.138 * fck * b *d²  

                 =0.138*25*1000*2302 

                 =182.5KN/m >Mu 

                Hence ok.  

MAIN REINFORCEMENTS:  
Mu = 0.87 fy Ast d (1- fy Ast / fck b d )  

46.33 *10^6 = 0.87*415xAst * 230*((1)–( Ast * 415)/(25 * 1000 * 230))  

               Ast = 590 mm²  
Provide 12 mm φbars  

(i) Spacing = п/4 * (12)² / (590) * 1000 = 190mm  

(ii) 300 mm …….(IS 456)  

Provide 12 mm φbars @ 190mm c/c.  

 

DISTRIBUTION REINFORCEMENT: 

Ast      = 0.12%bD =0.12/100*1000*260 
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           =312mm2 

Provide 12mm φbars 

(i) Spacing = п/4 *(8)² / (312) * 1000 = 161.02 mm  

(ii) 300 mm …….(IS 456)  

Provide 8mm φbars @ 161mm c/c  

The reinforcement is provided in the other fight also in the same manner. 

 

                

                     Fig  5.4 Staircase  Design 
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  5.5   FOOTING DESIGN 

Size of the column        =   300 mm×400mm  

Max .load  of column   = 146KN 

Characteristics load      =   146/1.5 

Safe bearing capacity of soil  = 180KN/m² 

SIZE OF FOOTING : 

    Load form column   = 146KN 

Assume the self weight of footing in 10% of column load 

                                            = 10/100 ×143.07 

                                            =  14.06KN 

Total load on soil      = 146+14.06 

                                             =  160.6KN 

AREA OF FOOTING  REQUIRED : 

                                             = TOTAL LOAD/SBC=146/180 

                                             = 0.81m2 

                                          A=1m2 

SOIL REACTION ON FACTORED: 

                                qu =1.5p/BXB 

                                            =1.5x146/1x1 

                                            =219KN/m2 

DEPTH OF FOOTING: 

From the  consideration of shear depth will be check for 

Vu  =soil pressure for shaded area 



38 
 

                =qu B[B-b/2-d] 

                =219x1[1-0.5/2-d] 

                =219[0.25-d] 

IS 456-2000 PG NO.73 

Pt=0.259assume0 

   τc=0.36 N/mm2 

Vu = τcBd 

              =0.36x1x103xd 

d=0.41m 

          Mu = 0.138 X fck x b x d²  

                 =0.135x25x1000x1402 

                 =67.6x10 6Nmm >Mu 

Check for one way shear 

Mu=quB(B-b)2/2 

               =0.219x1000[1000-500/2]2 

               =17.1x106Nmm 

Mu<Mulimit 

Check for 2 way shear 

             =(b+d)4 

             =(500+140)4 

Perimeter= 2560mm 

Area of perimeter=2x60xd 

                                       =2560x140 
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                             =358.4x103mm2 

2 way shear =upward pressure in shaded area/ area of perimeter 

                      =qu[(BXB)-(b+d)(b+d)]/area of perimeter 

                      =0.61N/mm2 

Maximum shear permitted =0.25√fck 

                                              =0.25√25 

                                                      =1.25 N/mm2 

MAIN REINFORCEMENTS:  
Mu = 0.87 fy Ast d (1- fy Ast / fck b d )  

17.1 x10^6 = 0.87x415xAst x 140x((1)–( Ast x 415)/(25 x 1000 x 140))  

 Ast = 350 mm²  
Provide 10 mm dia bars  

(i) Spacing = п/4 x (10)² / (350) x 1000 = 220 mm  

(ii) 300 mm …….(IS 456)  

Provide 10 mm dia bars @ 220mm c/c.  

Pt = (Ast / bd) x 100  

    = (350 / 1000x140) x 100  

    = 0.25 

 ῑc = 0.36  

ῑv >  ῑc  

 DEVELOPMENT LENGTH: 

Ld=0.87 fybd/4τbd 

               =0.86x415x10/(4x1.4) 

               =644.73mm 
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 Fig  5.5  Footig Design   
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              CHAPTER-6 

                  STAAD AND PRO ANALYSIS 

 

 

                         fig 6.1 framed structure in stadd pro 
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                                  fig 6.2  3D view with plate 
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                                          fig 6.3 load calculation 
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 fig 6.4.1  beam specification 
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 fig 6.4.2  beam reinforcement detail 
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 fig 6.4.3  Beam deflection  
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   fig 6.5  shear force 
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Fig 6.6.1 Column and specification 
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    fig 6.6.2  coloumn reinforcement detail 
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          CHAPTER-7 

               CONCLUSION 

The purpose of the this project is to have better understanding of the structural 

analysis and design. Proper approval is one of the essential criteria to avoid 

unnecessary actions from DTCP such as building demolition orders and similar 

penal actions.  

On taking this project we learnt various basic requirements of buildings, 

design procedure and gained practical knowledge in DTCP rules and regulations and 

reinforcement detail. Factor of safety of the building is considered and designed to 

the local provisions. The calculations have been done for loads on beams and 

columns and thus designed the frame.  

      We have also learnt to use the software such as STAAD.Pro and AUTO 

CAD for the required purpose. It is an important learning requirement since these 

software’s are mandatory in the engineering field of study. 

  



51 
 

              REFERENCES 

1. IS 456  -  2000  - Code  of  practice  for  design and  construction   of 

Reinforced Concrete structures 

2. IS 875 – 1987(Part 1) – Code of practice for design dead loads other than 

Earthquake for building and structure 

3. IS 875 – 1987(Part 2) – Code of practice for design live loads other than 

Earthquake for buildings and structure 

4. Sp16 – 1980 – Design Aids for Reinforcement Concrete  

5. SP7 – 2005 – National Buildig Code of India 2005 

6. “Major techniques for modeelin shear walls/Fprimec solutions” 

7. Federation internationale du beton .fib bulletin31:post-tensioning in 

buildings 

8. “Genesys reflexive(self-healing) composites”.cornerstone research group.. 

 

 

 

 

 

 

            


