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Abstract - The objective of this research is to do the designing 
and analysis of elements of a multi-storey building using three 
different designing software’s namely STAAD.PRO, ETABS, SAP 
and to compare the different softwares for their various 
applications. 
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1. INTRODUCTION 
 
Most structural engineers use 3D integrated structural 
analysis and design software in their daily work. These 
softwares make modelling geometries of structures and 
analyzing loads much more efficient, therefore decreasing the 
time and effort needed for finite element analysis. Although 
there are many software that have efficient features, In this 
project we have used the top 3 structural design and analysis 
software that we feel have crucial and special features for 
design and analysis namely:  

I. STAAD.PRO- It is used for both linear static and 
non-linear analysis. STAAD.Pro is adept at analyzing 
time dependent effects, such as creep, shrinkage, 
and cracking of concrete 

II. ETABS- It is mainly used to design and analyze high 
rise buildings systems. Unlike SAP2000, Etabs 2013 
can analyze structures nonlinearly, where users can 
design for and check stability of structures 
undergoing creep, shrinkage, and column 
shortening  

III. SAP- Due to its effectiveness and 3D object based 
modelling features, it is widely used for its static 
analysis of structures for general usage. Most 
people will use it to design water tanks, bridges, etc. 

2. OBJECTIVE 
 

 To perform and design of the structure without any 
type of failures. 

 To understand the parameters of the design for 
beams, columns, slabs and other structural 
components. 

 To prepare the 3D model of the structure by using 
different designing software for detailed analysis 
and design. 

 To verify the software results with manual 
calculations. 
 
 

3. METHODOLOGY 
 
The research presents the main features and organization of 
STAADPRO, ETABS and SAP a computer programs that has 
been developed for the static and seismic stability 
evaluations of different civil engineering structures and 
concrete gravity dams. Our project involves analysis and 
design of multistoried building using a very popular 
designing software STAAD Pro, ETABs and SAP against all 
possible loading conditions. In this report a multistory 
building has been modelled and analyze with considering all 
loads like Dead load, Live load, Wind load, Seismic loads as 
per as IS standard. 

 Calculation of loads as per Indian Standards. 
 Step by Step process of Methodology. 
 Analysis using Staad pro on multi-storied framed 

structure 
 Design using Staad. Pro on multi-storied framed 

structure. 
 

4. DESIGN DATA 

 RC moment resisting frame fixed at base. 
 Seismic Zone: IV 
 No of storey: 6 
 Density of concrete: 25kN/m2 
 Density of infill: 10kN/m2  
 Live load on roof level: 0.5kN/m2 
 Floor finish: 1.0kN/m2 
 Plan (regular): 20m*26m 
 Beam dimension: (300mm*600mm) 
 Column dimension: (600mm*600mm) 
 Slab thickness: (125mm) 
 Concrete grade used: (M30) 
 Poission’s Ratio:0.17 
 Elastic Modulus: 21.7 KN/mm2 
 Steel grade used: (Fe415) 
 Floor to floor height: 3m 
 Depth of foundation: 2m 
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5. LOAD CALCULATION  

 

In Rectangle ABFG,  

              Total Load = DL    +  LL  

     3.125 +   1  = 4.125 KN/m2 

In Rectangle LMQR,  

 Total Load=  DL    +  LL  

                      3.125 +  2   = 5.125 KN/m2 

In Rectangle KLPQ, 

  Total Load= DL   +   LL 

                        3.125 + 0.5 =3.625KN/m2 

Load transferred to beam from slab 

Load transferred to beam from slab is determined by using 
Trapezoidal, Triangular & Rectangular formula. 

As per IS 456 (2000) clause 24.4, 

The loads on beams supporting solid slabs spanning in two 
directions at right angles and supporting uniformly 
distributed loads, may be assumed to be in accordance with 
Fig. 

 

Fig. Load Carried by supported Beams 

For slab CDIH, 

Over 7m beam load will be, 

 [1/2 * (7+1) *3] * 4.125 = 49.5KN/m 

 (49.5/ 7) = 7.071 KN/m  (assuming linear) 

Over 6m beam load will be, 

 [1/2 * 6 * 3] * 4.125 = 37.125KN/m 

 (37.125/ 6) = 6.1875 KN/m (assuming linear)  
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KBC’ = KBC/ 2 = 0.096/2 

        = 0048 

Fem = wl2 /12 = 7.071(3.52) / 12  

        = 7.281KN/m 

 

 

RA + RB      = 7.071 * 7  

      = 49.497 

RA = RB  (from symmetry) 

RA = RB = 24.7485KN 

 

 

Max Moment = 36.8KN/m 

 Factored Bending Moment = 55.2 KN/m 

6. REINFORCEMENT CALCULATIONS 

Near Support, Ast = (fck/2fy) [1 -   ]*bd 

   Ast= 260.140 

 Ast min / bd = 0.85/ fy 

 Ast min = 368.674 mm2  

 

Provide  5- 10  

Shear Design: 

 S.F. = 1.5 * 7.071 = 10.6065 KN 

 v =Vu / bd =10.0605* 103 / (300*600) 

 Cmax =0.631 Fck 

           =0.631 30 = 3.456 

 v< cmax  ok 

 pt = (Ast /bd)*100 
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    =0.2048 % 

 c= 0.29 + (0.37-0.29)/(0.25-0.15) 

    = 0.3338 MPa 

 v = 0.588 MPa 

Check for Deflection, 

 dactual   l / (l/d)*k1*k2*k3 

 where, k1=1.2 , k2=1.0, k3=1.0 

d actual  291.66  < 600mm (d provided)          ok  

7. BUILDING MODELING IN STAAD Pro 

 

 

 

 

 

 

 

Fig. 3D view of G+6 building 

 

Fig. Magnitude of loads 

 

 

Fig. Seismic Parameters 

 

Fig. Lateral Loading 

 

Fig. Support Reactions 
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Fig. Shear along Y 

 

Fig. Shear along Z 

 

Fig. Displacements 

 

Fig. Beam Stresses 

 

Fig. Design Summary 

 

Fig. Beam design 
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Fig. Column Design 

8. BUILDING MODELING IN SAP 

 

Fig. Generating building model 

 

Fig. Plan of building 

 

 

 

Fig Defining Design parameters 

 
  Fig.  Deflection of beams 

 

Fig. Deflection of slabs 
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9. BUILDING MODELING IN ETABS 

 

Fig. Plan and Model of Building 

 

Fig Support Reactions 

 

Fig. Deflection of beams 

 

Fig Shear force and Bending Moment 

10.  RESULT 

 

 

 

S.N

O 

 

POINT OF 

COMAPA-

RISION 

Software 

Remarks  

Staad.pro 

 

Etabs 

 

Sap 

1. time 

 

It takes less 

time. 

It takes 

slightly 

more 

time 

 

It takes 

slightly 

more time 

 

STAAD is very 

easy to learn 

and work 

 2. accuracy 

Less  

accurate 

More 

accurate 

More 

accurate 

STAAD is 

accurate for 

both analysis 

and design 

3. flexibility 

 

User 

Friendly 

 

Learners 

Choice 

 

Learners 

Choice 

 

 

*** 

4. 
Present day 

Status 

 

Most of the 

Designers 

are using 

this software 

 

Preferred 

For high 

Rise 

buildings 

 

Preferred  

For 

general 

structures 

 

 

STAAD is more 

preferred 

because of its 

flexibility & 

ease of 

workability 

6. concrete 

 

401.0cum 

 

401.0 

cum 

 

401 cum 

 

*** 

  

11. Discussions and Conclusion 

It has observed that when a G+6 Multi storied high rise 
structure with same beam and column cross sections 
analyzed and designed for loads using both the software’s, 
there are many similarities and flexibility occurs in one 
another. The structure analysis of all the frames models that 
includes different loading conditions on beams, columns and 
slabs has been done by using software’s STAAD.Pro, ETABs & 
SAP. The parameters which are to be studied are shear 
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forces, bending moments and deflections as shown below in 
figures. And the points resulted are as follows: 

1. Usage of ETABS software minimizes the time 
required for analysis and design. 

2. ETABS gave lesser area of required steel as 
compared to STAAD PRO. 

3. STAAD.Pro software is more flexible to work 
compared to the ETABS software. 

4. By the intensive study of “Comparative study on 
Analysis and Design of G+7 multi-storied building 
by all three STAAD, ETABS and SAP software’s” the 
“economical sections” was developed by ETABS 
software. 

5. ETABS gave lesser area of required steel as 
compared to STAAD PRO. 

6. Form the design results of columns, comparison of 
results for this case is not possible because of same 
Ast. 

7. Axial forces calculated by Staad Pro are almost 
similar to the axial forces calculated by etabs, so 
may adopt the analysis values for the design 
purposes. 

8. Analysis was done by using ETABS and STAADPRO 
software successfully verified manually as per 
IS456. 

 

 

 
 


