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1.1 Osdag Internship

Osdag internship is provided under the FOSSEE project. FOSSEE project promotes
the use of FOSS (Free/Libre and Open-Source Software) tools to improve the qual-
ity of education in our country. FOSSEE encourages the use of FOSS tools through
various activities to ensure the availability of competent free software equivalent to
commercial (paid) software.

The FOSSEE project is a part of the National Mission on Education through
Information and Communication Technology (ICT), Ministry of Education, Gov-
ernment of India.

Osdag is one such open-source software that comes under the FOSSEE project.
Osdag internship is provided through the FOSSEE project. Any UG/PG/Ph.D.
holder can apply for this internship. And the selection will be based on a screening
task.

1.2 What is Osdag?

Osdag is Free/Libre and Open-Source Software being developed for the design of
steel structures following IS 800:2007 and other relevant design codes. OSDAG helps
users in designing steel connections, members and systems using interactive Graph-
ical User Interface (GUI).

The source code is written in Python, 3D CAD images are developed using
PythonOCC. GitHub is used to ensure smooth workflow between different modules
and team members. It is in a path where people from around the world would be
able to contribute to its development. FOSSEE’s “Share alike” policy would im-
prove the standard of the software when the source code is further modified based
on the industrial and educational needs across the country.

Design and Detailing Checklist (DDCL) for different connections, members and
structure designs is one of the main products of this project. It would create a
repository and design guidebook for steel construction based on Indian Standard
codes and best industry practices.
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1.3 Who can use Osdag?

Osdag is primarily created for use in academia for students and teachers but indus-
try professionals also find it useful. As Osdag is currently funded by MHRD, the
Osdag team is developing software in such a way that it can be used by the students
during their academics and to give them a better insight look in the subject.

Osdag can be used by anyone starting from novice to professionals. Its simple
user interface makes it flexible and attractive than other software. Video tutorials
are available to help get started. The video tutorials of Osdag can be accessed here.

• The video tutorials of OSDAG can be easily accessed from
https://osdag.fossee.in/resources/videos or YouTube.

• The sample design problems for different modules can be viewed from
https://osdag.fossee.in/resources/sample-design.

• One can view the user tools used for the development of OSDAG from
https://osdag.fossee.in/resources/user-tools.

• OSDAG can be downloaded from
https://osdag.fossee.in/resources/downloads.
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Bending
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2.1 Introduction

In general, a beam that does not move nor rotate laterally is termed as “Laterally
Supported Beams”. This lateral restraint can be possibly obtained by several means.
Few of them are,

• Compression flange of the element embedded inside the slab

• Compression flange connected to the slab by means of shear connector

• Lateral braces provided in the beam

The design bending strength of beams, adequately supported against lateral tor-
sional buckling (laterally supported beam) is governed by the yield stress.
A typical laterally supported beam could fail by anyone of the following failure
modes:

• Shear failure of the section

• Flexural failure of the section (bending failure)

• Web crippling/web buckling (local failures)

• Deflection.

Of the above-mentioned failure modes, Flexural failure of the section is a bending
failure, occurs when the applied load produces an internal bending moment, which
is pretty much higher than the bending strength or moment capacity of the beam.
Under increasing transverse loads, a beam should attain its full plastic moment
capacity. This type of behavior is seen in a laterally supported beam.
Two important assumptions have been made therein to achieve the ideal beam
behaviour.
They are

• The compression flange of the beam is restrained from moving laterally;

• Any form of local buckling is prevented

When a beam is not adequately supported against lateral buckling (laterally UN-
supported beams) the design bending strength may be governed by lateral torsional
buckling strength
A beam experiencing bending about major axis and its compression flange not re-
strained against buckling may not attain its material capacity. If the laterally un-
restrained length of the compression flange of the beam is relatively long then a
phenomenon known as lateral buckling or lateral torsional buckling of the beam
may take place and the beam would fail well before it can attain its full moment
capacity. Such type of beams are known as Laterally Unsupported Beams.
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2.1.1 Design bending strength of the section

2.1.1.1 Laterally Supported Beam

Md= design bending strength of the section [CL:8.2.1.2]which shall be taken as:

Md =
Zp βb fy

γmo

2.1.1.2 Laterally Unsupported Beam

The design bending strength of laterally unsupported beam as governed by lateral
torsional buckling is given by[CL:8.2.2]:

Md = βb Zp fbd

2.1.2 Design shear strength of the section

The factored design shear force, V in a beam due to external actions shaIl sat-
isfy[CL:8.4] V <= Vd

where Vd= design strength

Vd =
Av fyw√
3 γmo

2.1.3 Web crippling check

When a member subjected to bending, the web of the section is subjected to crip-
pling failure.The crippling capacity of a section(Ag) is given by

Ag =
m tw fyw

γmo

2.1.4 Web buckling check

The design bending strength of a section subjected to buckling is determined by
Buckling capacity(Fw)

Fw = B tw fcd
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2.1.5 Check for deflection:

δ =
5

384

W l4

E Iz−
<

l

300

2.1.6 Combined Axial force and Bending moment

Under combined axial force and bending moment, section strength is governed by
material failure and member strength governed by buckling failure.

2.1.6.1 Section Strength

2.1.6.1.1 Plastic and Compact sections [clause 9.3.1.1 of IS 800:2007]

2.1.6.1.2 Semi-compact sections: [ clause 9.3.1.3 of IS 800:2007 ]

2.1.7 Overall Member Strength

2.1.7.1 Bending and axial compression

Members subjected to combined axial compression and biaxial bending shall satisfy
the following interaction relationships

P

Pdy

+
Ky Cmy My

Mdy

+
KLT Mz

Mdz
< +1

P

Pdz

+
0.6 Ky Cmy My

Mdy

+
KLT Cmz Mz

Mdz
< +1
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Chapter 3

Spread-sheet to validate
Beam-column design
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3.1 Introduction

A beam-column is a structural member that is subjected to axial compression and
transverse bending at the same time. The combined compression and bending may
be produced by an eccentrically applied axial load, a concentrically applied axial
load and one or two end moments, or an axial load and a transverse load between
the two ends, or a combination of all three. A beam-column differs from a column
only by the presence of the eccentricity of the load application, end moment, or
transverse load

3.2 Inputs:

• Axial Load

• Moment about z-z axis(Mz)

• Moment about y-y axis(My);

• Length of Column (L)

• Section Type

• Yield stress(fy)

• Ultimate stress(fu)

• End Conditions

Translation

Rotation

Spreadsheet will extract following information of a particular section

• Mass

• Area (A)

• Depth (H)

• Breadth (B)

• Thickness of Web (tw)

• Thickness of Flange (tf )

• Flange Slope (D)

• Radius at Root (R1)

• Radius at toe (R2)

• Moment of Inertia (Iz,Iy)

• Radius of Gyration (rz,ry)

• Elastic Modulus of Section
(Zz, Zy)

• Plastic Modulus of Section
(Zpz, Zpy)

3.3 Output

The spreadsheet will give upto 7 checks on whether the selected section has passed
the various criteria’s.

This spreadsheet is to be used to validate the Beam-Column python program
while adding this module into Osdag.
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Figure 4.1: Buckling class of a member
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Figure 4.2: Classification of a section
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Figure 4.3: Design Compressive Stress(fcd) for Buckling Class A

Figure 4.4: Design Compressive Stress(fcd) for Buckling Class B
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Figure 4.5: Design Compressive Stress(fcd) for Buckling Class C

Figure 4.6: Design Compressive Stress(fcd) for Buckling Class D
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Figure 4.7: Stress reduction factor(χLT ) for Buckling Class A

Figure 4.8: Stress reduction factor(χLT ) for Buckling Class B
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Figure 4.9: Stress reduction factor(χLT ) for Buckling Class C

Figure 4.10: Stress reduction factor(χLT ) for Buckling Class D
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Figure 4.11: Critical stressfcrb

Figure 4.12: Design Bending Compressive Stress Corresponding Lateral Buckling
for 0.21
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Figure 4.13: Design Bending Compressive Stress Corresponding Lateral Buckling
for 0.49

Figure 4.14: Partial Safety Factor for Materials
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Figure 4.15: Equivalent Uniform Moment Factor

Figure 4.16: Constants α1andα2
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Figure 4.17: For plastic and compact sections without bolts holes
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