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EXP NO 1 : INTRODUCTION TO STAAD PRO. 

Aim: 

To study the introduction of STAAD PRO. 

Overview: 

STAAD or (STAAD Pro) is a structural analysis and design computer program originally developed by 

Research Engineers International in Yorba Linda, CA. In late 2005, Research Engineer International was 

bought by Bentley Systems. The commercial version STAAD Pro is one of the most widely used structural 

analysis and design software. It supports several steel, concrete and timber design codes. It can make use of 

various forms of analysis from the traditional 1st order static analysis, 2nd order p-delta analysis, geometric 

nonlinear analysis or a buckling analysis. It can also make use of various forms of dynamic analysis from 

modal extraction to time history and response spectrum analysis. 

Advantages: 

1. Easy to use interface, 

2. Conformation with the Indian Standard Codes, 

3. Versatile nature of solving any type of problem, 

4. Accuracy of the solution. 

STAAD Pro features a state-of-the-art user interface, visualization tools, powerful analysis and design engines 

with advanced finite element and dynamic analysis capabilities. From model generation, analysis and design to 

visualization and result verification, STAAD Pro is the professional’s choice for steel, concrete, timber, 

aluminum and cold-formed steel design of low and high-rise buildings, culverts, petrochemical plants, tunnels, 

bridges, piles and much more. 

 

Starting STAAD Pro 

There are two possible ways to start STAAD Pro: 
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1. Go to Start/All Programs/STAAD.Pro. 

2. Double-click the shortcut on the Windows Desktop. 

 

The Opening Screen 

Either way you will see the following screen (this screen will pop-up each and every time you close a file. 

 

 
 

Under Project Tasks you can: 

1.  Create New file 

2.  Open an existing file 

3.  Configure STAAD Pro for the next input file 

4.  Configure the Backup Manager. 

 

Creating new file 

To create a new file use one of the following methods: 

1. Under Project Tasks, click New Project 

2. From menus select File/New, or click the New Structure button in the File toolbar. The following 

dialog box will be displayed. 
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File Name 

 Specify the name of the new file (no need to type .STD, STAAD will do that for you); file names in STAAD 

Pro can take long filenames. 

Location 

Specify where you will save this file in your local hard drives, or any network hard drive, and then specify the 

folder name (subdirectory) (example C:\SProV8i SS5\ STAAD\Examp), To change these settings, simply click 

the three dots button, and the following dialog will appear: 

Type of Structure 

STAAD Pro provides 4 different structure types. 

1. Space: Three-dimensional framed structure with loads applied in any plane (The most general). 

2. Plane: Two-dimensional structure framed in the X-Y plane with loads in the same plane. 

3. Floor: Two, or three-dimensional structure having no horizontal (global X or Z) movement of the 

structure (FX, FZ & MY, are restrained at every joint). 

4. Truss: Any structure consists of truss members only, which can have only axial member forces and no 

bending in the members. 

Length, and Force Units 
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When you install the software at your hard drive, the installation software will ask you to specify what is your 

default unit system, English (ft, inch, kips) or Metric (m, mm, KN). For this courseware we chose Metric, 

hence the default Length and Force Units are Meter, and Kilo Newton respectively. 

5. This will be to-start-withunits, and not the only units you can use while you are creating the input file. 

As a user you have the ability to change the units at any point to whatever desired units (STAAD 

internally will make the necessary conversion). 

6. When you are done click Nextin order to proceed. The following dialog box will be displayed: 

 
7. The only purpose of this dialog box is to ask the user what is the first step to be done in creating the 

input file. 

8. To finish creating a file in STAAD Pro, click Finish. 

 

 

 

STAAD Pro Screen 
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Notes on Page Control & Data Area 

9. Page Control is another way (after menus, and toolbars) to execute commands in STAAD Pro. 

10. Page Controls are: 

11.  The tabs that appear at the left of the main window. 

12.  Each Page Control has its own sub-pages. 

13.  Each Page Control has its own function, 

 

 

 

Exiting STAAD Pro 

To exit STAAD Pro select File/Exit and STAAD Pro will close the current file, and exit the software. The only 

difference between closing a file and exiting STAAD Pro is the closing of the software, and the rest is the same. 

Saving and Saving As 
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1. To save the current file, you can select File/Save, or click the Save button in the File toolbar 

2. To save the current file under a new name, simply select File/Save As, a dialog box will be displayed. 

3. First select the desired drive, and folder. Then, type in the file name, leave the file type to be STAAD 

Space File (*.std), click Save. 

 

Result: 

Thus the introduction about STAAD Pro is studied successfully. 

 

 

 

 

Viva Questions 

1. How to start this software for truss designing ? 

2. How to start this software for Frame designing ? 

3. Tell me the difference between truss and frame ? 

4. What is a hybrid truss structure ? 

5. Tell me the full procedure of creating a new file . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Geometric Modeling Of Steel Frame
Modeling of loads and load
combinations on Steel Frame         

          

           Week 2
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EXPERIMENT NO. 2 : Geometrical Modeling of Steel Frame  

 

AIM: Geometrical Modeling of Steel Frame . 

SOFTWARE USED: 

STAAD Pro 

PROCEDURE: 

• Under Project Tasks, click New Project. 

• Specify the name of the new file. 

• Specify where you will save this file or location of the file. 

• Select Space as the appropriate structure. 

• Click on next to proceed. 

• Take the default length in metre and force unit in Kilo Newton. 

• Click on add beam and then click finish option. 

• Select the front view of the snap node beam. 

• click on edit on the snap node grid option and take right X Co-ordinate as 20. 

• Now join the coordinate (0,0), (0,5), (8,7), (16,5), (16,0). 

• select any of the beam to split the beam and click on the geometry option given on the top. 

• click on insert node. 

• take the value of 'n' as 5 and then click on 'add n points' and then click on ok. Similarly split the another 
beam. 

• select the structure and click on transitional repeat option given on the top.  

Take no. of steps -6 

step spacing-6 

select the global direction as Z and click on the link steps and open base  and then click on ok. 

• click on isometric view to view the structure. 

• select add beam option and create the bracings. 
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 Go to the property by clicking on general, and then click on the section  database option. 
 

 click on Indian and select I Shape and click on add. 
 

 Select Pipe and then click on add. 
 

 Click on  S- Shape and select ISHB 400, and then click on add. Likewise select the angle 
section. 

 Click on SUPPORT and then click on create to select pinned support. 

   

               RESULT : Geometrical modelling of steel frame is studied successfully. 

 

 
VivaQuestiion 

1. Tell about your experiment in short . 
2. Explain the full procedure of steel design in brief .  
3. Which code is used for live load designing .  
4. Which codebook is used to design wind load .  
5. Written any five I.S. codes  . 
6. What are shear forces  
7. Explain bending moment diagrams . 
8. Why there is need to draw BMD and SFD .   
9. How bending works to affect a building . 
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                EXPERIMENT NO.-3   Modeling of loads and load  combinations o n Steel Fra me .
 

 

AIM: Modeling of loads and load combinations on Steel Frame . 

              Procedure: 

LOADS AND DEFINITIONS- 
 Click on definition and then click on the add option. 
 Select the wind option and then click on add and take the factor as 1 and then assign it. 
 Now click on load case details and then add. 
 Then add the dead load, selfweight taking the factor as -1, and the member load taking the 

factor as -1 and the click on add and then assign it. 
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 Likewise click on the live load and then click on add then again click on the plate load 

option where the value of w=-0.05 in GY –direction and then add  and assign it. 
 Likewise cick on wind load and then add 
Minimum- 4 
Maximum- 8 
And then assign it. 

 

 Now go to the 3D Rendering view to view the structure. 

 
 

                      RESULT : Modelling of loads and loads combination of steel frame is studied successfully. 

 

 



ANALYSIS AND INTERPRETATION OF RESULTS OF STEEL FRAME.

Week 3
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EXPERIMENT NO. 4 : ANALYSIS AND INTERPRETATION OF RESULTS OF STEEL FRAME.  
 

 

AIM: To analyse and interprete the results of steel frame using STAAD PRO.  
 
Procedure: 

1. After assigning properties to the structure . Goto loads and loads combination  

Goto definition  and define the loads. 

Select wind definition →add→ close→ select wind definition→ add → AMERICA code →add→ 

click on calculate as per→ OK  →close . select exposure  select  the suitable range→ add→select 

→ assign to view→assign. 

2. Go to load case details→ add  (dead load, live load and wind load ) and then add each of them 

3. Select dead load →add self weight = 1 (change  to steel )→ add→ member load = -1.5  

Select live load→add plate load {P = -0.05 KN/m2) 

Select GY option→ add 

Assign to view→assign  

4. Goto  auto load combination→ select all the load combinations. After that see the combination of 

loads in the STAADPRO main window.  

5. Goto commands→ analyse perform analysis. 

6. Analyse →run analysis. 

7. After the modelling and loads combination of the steel structure we have to analyse the result of  the 
steel structure. 

8. For that  Goto commands→ analyse perform analysis. 

Analyse →run analysis. 
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RESULT : 

Thus the Analysis and interpretation of results of design of steel frame is studied successfully. 

 

 

 

 

 

VivaQuestiion 

1. Tell about your experiment in short . 
2. Explain the full procedure of steel design in brief .  
3. Which code is used for live load designing .  
4. Which codebook is used to design wind load .  
5. Written any five I.S. codes  . 
6. What are shear forces  
7. Explain bending moment diagrams . 
8. Why there is need to draw BMD and SFD .   
9. How bending works to affect a building . 

 

 

 

 

 

 

 

 

 

 



Case Study of Design of a Steel Industrial Building in Staad Pro

Week 4-9
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Experiment 5 : Case Study of Design of a Steel Industrial Building in Staad Pro  
 
 

 
 
 

 



MODELING

3.1 SOFTWARE’S USED

The following software are used for the analysis of the bridge deck slab in this project.

AUTO CAD Software

STAAD PRO Software

3.1.1 AUTO CAD SOFTWARE

AUTOCAD is a commercial computer-aided design (CAD) and drafting software ap pli-

cation. Developed and marketed by AutoCAD was first released in December 1982 as a desktop

app running on microcomputers with internal graphics controllers. Before AutoCAD was intro-

duced, most commercial CAD programs ran on mainframe computers or minicomputers, with

each CAD operator (user) working at a separate graphics terminal AutoCAD is used across

a wide range of industries, by architects, project managers, engineers, graphic designers, and

many other professionals. The main use of AUTOCAD software is to draw or drafting the plan,

elevation and sections of structures in 2D or 3D view.
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3.1.2 STAAD PRO SOFTWARE

STAAD.Pro is a structural analysis and design software application originally developed

by Research Engineers International in 1997. In late 2005, Research Engineers International was

bought by Bentley Systems. STAAD stands for STructural Analysis And Design. STAAD.Pro
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is one of the most widely used structural analysis and design software products worldwide. It

can apply more than 90 international steel, concrete, timber and aluminium design codes.

Today, STAAD Pro is one of the popular and widely used software for structural analysis and

design across the globe by Civil engineers. It supports all types of various steel, concrete, and

timber design codes.

3.1.3 Role of Staad Pro in Civil Engineering

STAAD Pro is a software widely used in the field of Civil engineering. It has more flexible

and advanced features than Auto CAD, being used in the construction industry. AutoCAD

allows candidates to work on two-dimension models; however, STAAD Pro will let you work

on three-dimensional models. It requires lesser manual calculation and thus, you can save time

and energy.

3.1.4 Purpose of Staad Pro in Civil Engineering

• With the help of STAAD Pro, civil engineers can easily analyze design civil engineering

structures such as buildings, bridges, dams, canals, sewage systems, plane and space trusses.

• STAAD Pro can generate loads such as wind, or earthquakes as per building codes of selected

countries.

• STAAD Pro can be used to design steel and reinforced concrete buildings as per the codes of

selected countries.

• It can carry out linear elastic (static dynamic), and nonlinear dynamic analysis.

• It has a simple and easy-to-understand interface which makes learning quick for aspirants.

• At present, STAAD Pro is developed by Bentley Systems Inc. It was originally developed by

Research Engineers Inc. in California.

• STAAD Pro was one of the earliest structural analysis and design software that was designed

with user-friendly GUI and support for building codes of various nations such as India, the US,

the UK, and other developed nations.
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LOADS AND CALCULATIONS

DEAD LOAD:

Density of auto clayed aerated concrete =6.374KN/m

Load on External Walls :

Ground floor = 0.25 x 3.6 x 6.374= 5.73 KN/m

First floor = 0.25 x 3 x 6.374 = 4.78 KN/m

Second floor = 0.25 x 3 x 6.374 = 4.78 KN/m

Load on Internal Walls:

Ground floor = 0.15 x 3.6 x 6.374 = 3.44 KN/m

First floor = 0.15 x 3 x 6.374 = 2.86 KN/m

Second floor = 0.25 x 3 x 6.374 = 2.86 KN/m

Load on slab = Self weight + Plastering = 4 KN/m

Self weight = 0.12 x 25 = 3 KN/m

Plastering = 1 KN/m

Load on Porch area walls = 0.25 x 3.6 x 6.374 = 5.73 KN/m

Load on parapet walls = 1 x 0.1 x 6.374 = 0.63 KN/m

LIVE LOAD :

Taken as 3KN/m for all general buildings and structures as per IS Code 875-1987 (part-3)

Live Load = 3 KN/m

WIND LOAD[IS 875-1987 Part-3]:

1.Design of Wind Speed:

Vz = Vb x K1 x K2 x K3 x K4

K1 = Probability factor [Hostel is a General building]

K2 = Terrian toughness factor
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K3 = Topography factor

K4 = Importance factor

Vb = Basic wind speed = 47 m/s

K1=1.0

K2=1.0 [Terrain category 2]

K3=1.0 [K3 = 1+CS] Since building is located at level land CS=0

K4=1.0

Calculation of design wind speed:

Height of Ground floor = 3.6 m

Height of First floor = 6.6 m

Height of Second floor = 9.6 m

Design wind speed Vz = Vb x k1 x k2 x k3 x k4

= 47 x 1 x 1 x 1 x 1

= 47 m/s

2) Wind Pressure (Pz):

For Ground floor, First floor , Second floor

Vz = 47 m/s

Pz = 0.6 x Vz

= 0.6 x 47

=1.325 KN/m

3) Design wind Pressure(Pd):

Pd = 0.70 x Pz

= 0.70 x 1.325

= 0.92 KN/m

4) Wind Load along X and Y directions:

F = Cf x Pd x b x H e↵ [Cf = Coe�cient factor]

(A) wind forces along positive direction

Longer direction (a) = 50 m

Shorter direction(b) = 12.6 m

Ground floor = 3.6 m

First floor h1 = 6.82 m

Second floor h2 = 9.82 m

Ground floor =(0+h1)/2 = 3.82/2 = 1.91

E↵ective height ,h1 = (h1+h2)/2
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= (3.82+3)/2

= 3.41m

E↵ective height , h2 = h2/2=3/2 = 1.5 m

a = 12.6-0.25 = 12.35 m

b = 10.26 m

a/b=12.35/10.26= 1.20

A/h = 50 - 0.25 = 49.75/10.26 = 4.84

Force acting at center of slab at first floor

F = Cf x pd x b x h

Cf= 1.4

F = 1.4 x 0.92 x 10.26 x 3.82

F = 50.48 KN

(B) Wind Forces along Positive Z-direction:

where , Cf = 1.4

F = Cf x Pd x b x h

= 1.4 x 0.92 x 10.26 x 3

F = 39.64 KN

First and Second Floor:

a/b = 10.26/12.35 = 0.83

a/h = 10.26/49.75 = 0.206

CF = 0.5, b = 12.35

F = 0.5 x 0.927 x 12.35 x 3.82 = 21.86 KN

CF = 0.5, b =12.35

F = 0.5 x 0.927 x 12.35 x 3 F = 17.17 KN

Table 4.1: WIND LOADS

Floor
Type

Total
height(m)

Vz(m/s) Pz(kN/m2) Pd(kN/m2) Cf Fx(±) Cf Fz(±)

Ground
floor

3.82 47 1.325 0.927 1.4 50.48 1.4 39.64

First
floor

6.82 47 1.325 0.927 0.5 21.86 0.5 17.17

Second
floor

9.82 47 1.325 0.927 0.5 21.86 0.5 17.17
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STAAD.PRO SOFTWARE

5.1 ANALYSIS AND DESIGN OF STEEL STRUCTURE

PROCEDURE

• Double click on staad pro ! IRC ! new project select space !change units (M, KN) !

ok ! open structure wizard ! finish.

• Model type ! frame model ! Bay frame ! No of bays along length , height , width(L= 50

m, H = 10.26 m, W = 12.6 m) ! ok ! transfer model.

Figure 5.1: Isometric View

• General ! property ! section data base ! Indian ! S-shape ! ISHB 450 (column)!

ISHB 300(beam)! assign to selected beams ! select ! beam parallel to x , z! beam parallel

to y ! assign.

• General ! supports ! create ! fixed ! add ! use cursor to assign ! assign ! close.

• Load definitions ! Dead load ! primary ! member ! self weight(y -1)! add ! assign.
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Figure 5.2: Properties

Figure 5.3: Dead Load:Self weight

• Load definitions! Dead load! primary! member! uniform force!(Gy -5.73 KN/m )!

add ! assign.

Figure 5.4: Dead Load:uniform force
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• Load definitions! Dead load! primary!member uniform force!(Gy -4.78 KN/m )!

add ! assign.

Figure 5.5: Dead Load:External walls(First second floors)

• Load definitions ! Dead load! primary ! member ! uniform force !(Gy -2.8 KN/m )!

add ! assign.

Figure 5.6: Dead Load:Internal walls(First second floors)

• Load definitions! Dead load! primary!member! uniform force!(Gy – 0.63 KN/m )!

add ! assign.

• Load definitions! Dead load! primary!member! uniform force (y – 0.001 KN/mm )!

add ! assign.

• Load definitions! Live load! primary!member! uniform force (Gy -0.003 KN/mm )!

add ! assign.

• Load definitions ! Wind load ! Exposure surface direction(x) ! ok ! add ! assign.

• Wind intensity ! type(custom) ! intensity(1.132 KN/mm ), Height(3.82m, 3.22m,3.22m).
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Figure 5.7: Load on Parapet walls

Figure 5.8: Floor Load

Figure 5.9: Live Load

• Load definitions ! Wind load! Exposure surface direction(Z) ! ok ! add ! assign.

• Define ! combination loads ! add live load(1) ! dead load(1) ! add ! assign.

16



Figure 5.10: Wind Load at X-direction

• Load definitions ! primary ! seismic (XZ direction) ! add ! assign

Figure 5.11: Seismic Load

• Analysis / Print ! view ! for all elements ! add ! run analysis ! done.

•Post Processing ! results ! view value ! beam results ! shear force ! annotate ! close

! bending moment ! annotate ! close ! displacement ! annotate – close! Analyze !

run analysis ! view output file ! ok.

•Design Steel ! IS 800 LSD ! FYLD 250N/mm ! add ! assign ! track 2 ! add ! assign

! close ! commands ! take o↵ ! add ! assign ! close.

• Double click on Beam member ! Steel design ! ok.

• Double click on Column member ! Steel design ! ok.
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Figure 5.12: Output Result

Figure 5.13: Shear force diagram

Figure 5.14: Bending moment diagram
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Figure 5.15: Deflection diagram

Figure 5.16: Beam Result @ 340 ISHB 300

Figure 5.17: Column Result @ 286 ISHB 450
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MANUAL DESIGN AND

CALCULATIONS

TWO WAY SLAB:

Take as Guest 100 m Lx = 3.95 m, Ly = 4.8 m

Live Load = 3KN/m Floor Finish = 1KN/m

fck = 20 N/mm fy = 500 N/mm Condition is corners are held down

Ly/Lx=4.2/3.95 = 1.21 < 2

Hence, the slab is to be designed as a two way slab.

1.Data:

Short span, Lx = 3.95 m, Ly = 4.8 m

Live Load = 3 KN/m

Floor finish = 1 KN/m

fck = 20 N/mm

fy = 500 N/mm

2.Thickness of Slab:

Overall Depth = 120 mm

E↵ective Depth = 100 mm

3.E↵ective Span:

Lx = 3.95+0.1 = 4.05 m

Ly = 4.8+0.1 = 4.9 m

Ly/Lx=4.9/4.05 = 1.209

4.Loads:

Self Weight of the slab = 0.12 x2 5 = 3 KN/m
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Live Load = 3 KN/m

Floor Finish = 1 KN/m

Total Load = 7 KN/m

Factored Load = 1.5x7 = 10.5 KN/m

5.Design Moments and Shear force:

The slab is simple supported on all the four sides. The corners are held down. Hence moment

coe�cients are obtained from table 27 of IS 456

↵x = 0.072+(0.0790.072)/(1.31.2) x (1.21-1.2)

↵x = 0.0727

↵y = 0.056

Mux = ↵xWLx = 0.0727 x 10.5 x 4.05 = 12.52 KN m

Muy = ↵yWLy = 0.056 x 10.5 x 4.05 = 9.64 KN m

Vu = WuL/2=10.54.05/2 = 21.26 KN

6.Minimum Depth Required:

The minimum depth required to resist Bending moment

Mu = 0.138Fckbd

12.52x10 = 0.138 x 20 x 1000 x d

d =
p
((12.52 x 10)/0.138 x 20x 1000) = 67.35 mm < 110 mm

Hence provided depth is adequate

7. Reinforcement:

Along x-direction (short span)

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

12.52 x 10 = 0.87x500xAstx110(1-500 x Ast/20 x 1000 x 110)

Ast = 280 mm

using 8 mm diameter bars, spacing of bars

S = ast/Ast x 1000

=180 mm

maximum spacing is (i) 3d = 3 x 110 = 330 mm

(ii) 300 mm which ever is less

Hence, provide 8 mm bars at 180 mm c/c

Along y-direction:

These bars will be placed above the bars in x-direction

Hence, d = 110-8 = 102 mm

Mu = 0.87fy x Ast d(1-(fy x Ast)/(fck x b x d))
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9.64 x 106 = 0.87⇥ 500⇥ Ast ⇥102 (1-500 ⇥ Ast/20⇥ 1000 ⇥ 102)

Ast = 230.26 mm

using 8 mm diameter bars, spacing of bars

=ast/Ast ⇥ 1000 = 218.3 mm

Maximum spacing is (i) 3d = 3 ⇥ 102 = 306mm

(ii) 300 mm which ever is less

Hence, provide 8 mm bars at 218 mm c/c

8.Reinforcement in Edge Step:

Ast = 0.12 = 0.12using 8 mm diameter bars spacing of bars

S = 349 mm

Maximum spacing is (i) 5d = 5 ⇥ 110 = 550

(ii) 450 mm which ever is less

Hence provide 8 mm bars at 300 mm c/c in edge strip in both direction

9.Torsion Reinforcement

Area of reinforcement in each layer

At = 3/4 ⇥ Ast = 3/4 ⇥ 280 = 210 mm

Distance over which torsion reinforcement is to be provided = 1/5⇥ short span

= 1/5 Lx = 4050/5 = 810mm

Using 6mm bars, spacing

Spacing = 134.63 mm

Hence, provide 6 mm bars at 130 mm c/c at all the four corners in four layers

9. Check for Deflection:

For simply supported slabs basic value of L/d ratio modification factor for tension steel F1

Pt = 0.28

Fs = 0.58⇥ fy = 0.58 ⇥ 500 =290 N/mm

from fig 4 of IS 456, modification factor = 1.7

maximum permitted L/d ratio = 1.7 x 20 = 34

L/d provided = 4050/120 = 34

Hence deflection control is safe.

P = 173.458 KN, both ends are hinged, ISHB 400, fcd = 135 N/mm

Gusset base, diameter of bolt = 20mm; ISHB 400

COLUMN DESIGN:

Height of Ground floor = 3600 mm, Slab thickness = 100 mm, Height of column = 3710 mm
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Given e = 3710 mm, P = 1198 KN, Section = ISHB 450,

Assume fcd = 135 N/mm

1.ISHB 450 @872N/m

h = 450 mm a = 11714 mm , b = 250 mm

Tf = 13.7 mm, Tw = 9.8 mm

Ryy = 51.8 mm, Rzz = 187.8 mm

2.Buckling class:

h/bf = 450/250 = 1.8 > 1.2

Tf = 13.7 < 40

The choose section belongs to buckling class ‘a’ about z-z axis and ‘b’ about y-y axis

3.E↵ective length (KL) = 0.65L = 0.65 ⇥ 3.71 = 2.412 m

(both ends are restrained = 0.65L)

(From IS: 800: 2007, Table 11)

4.E↵ective slenderness ratio = KL/Rmin = 2412/51.8 = 46.56 < 100

5.Design compressive stress (fcd):

Take from table 9(b) of IS 800

For KL/Rmin = 40, fy = 250N/mm , fcd = 206

KL/Rmin = 50, fy = 250N/mm , fcd = 194

KL/Rmin = 46.56, fy = 250N/mm , fcd = 1

fcd = 206-[(206194)/(5040)]⇥ (46.56-40) = 198.128N/mm

6. Design Compressive Strength: Pd = Ae fcd = 198.128x11114 = 2201.90N = 2202KN >

1198KN Hence safe

Use ISHB 450@ 872N/m as a column

COLUMN BASE:

Load = 1198KN, ISHB 450@872KN/m, Diameter = 20mm

Properties:

h = 450mm; a = 11114 mm b = 250 mm; Tf = 13. 7mm; Tw = 9.8 mm

1.Allowable bearing pressure of concrete:

Bearing strength of concrete = 0.45xFck = 0.45x20 = 9N/mm

2.Area of Gusseted base:

A = P/0.45⇥ fck =1198⇥ 10 /0.45⇥20 = 133111.11 mm

3.Gusset plate and Gusset angle:

Assume gusset plate of thickness 10 mm and gusset angled ISA 150 x 170 x 10 mm

4.Size of base plate:
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L = width of column section 2 x thickness of gusset plate + 2 x width of gusset plate + 2 x

Assumed projection

(Assume projection as 5 mm in one side)

L = 450 + 2 x 10 + 2 x 75+ 2 x 5 = 630 mm

B = A/L= 133.11⇥10 /630 = 220 mm

Size of the gusset base provided = 630 mm x 220 mm

It is equal to = 138.6 x 10 mm > A required

5. Actual bearing pressure of concrete:

W = P/(area provided) = 1198⇥10 /138.6⇥10 = 8.64N/mm

6.Combined thickness of base plate and gusset angle:

8.64⇥630 = 5443.2N/mm

Consider section x-x

Bending moment at x-x = WL /2 = (5443.2⇥ (7510) )/2 = 11498.76⇥10 N/mm

Moment capacity of base plate

M = (1.2 x ze x fy)/�mo

for rectangle section, Ze = /6

11498.76⇥10 = (1.2⇥⇥250)/1.1

Ze = 42162.12 mm

bd /6 = 42162.12

d = 33.9 mm

thickness of base = 33.9-10 = 23.9 mm

t = 24 mm

Size of gusset base = 630 x 220 x 24 mm
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Chapter 7

ESTIMATION AND COSTING

Figure 7.1: Reinforcement Estimation
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Figure 7.2: Reinforcement Estimation

Figure 7.3: Reinforcement Estimation
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Figure 7.4: Soil Excavation Estimation
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Figure 7.5: Concrete Estimation
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Figure 7.6: Total Cost Estimation

Figure 7.7: Total Cost Estimation
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CONCLUSION

• In the archery building of steel structure, the Beam member (ISHB-300) having the satisfied

results for deflection, shear and bending in software analysis.

• The Column member (ISHB-450) having the satisfied results for deflection, shear and bending

in software analysis.

• The manual design of Two way slab calculations are satisfied with check for deflection.

• For steel structure of column and column base design calculations done by manually.

• The total estimation of an archery steel structures completed in the structural compo-

nents(columns,beams,truss members,footings etc).

From the results of the conclusion part,the software analysis of an archery steel structure on

staad.pro and manual design calculations have satisfied with the output results.
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