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Chapter 1

Introduction

Osdag internship is provided under the FOSSEE project. FOSSEE project promotes
the use of FOSS (Free and Open Source Software) tools to improve quality of edu-
cation in our country. FOSSEE encourages the use of FOSS tools through various
activities to ensure commercial (paid) softwares are replaced by equivalent FOSS
tools.

The FOSSEE project is a part of the National Mission on Education through In-
frastructure and Communication Technology (ICT), Ministry of Human Resources
and Development, Government of India.

Osdag is one such open source software which comes under the FOSSEE project.
Osdag internship is provided through FOSSEE project. Any UG/PG/PhD holder

can apply for this internship. And the selection will be based on a screening task.

Osdag’

Open steel design and graphics

1.1 What is Osdag ?

Osdag is a cross-platform free and open-source software for the design of steel struc-
tures, following the Indian standard IS 800:2007. It allows the users to design steel
connections, members and systems using a graphical user interface. The interactive
GUTI provides a 3D visualisation of the designed component and creates images for
construction/fabrication drawings.

It is used for solving steel structures problems and to see how the connection will
look after practical implementation. There are different modules available in Osdag
with various connectivities.

Osdag provides various features such as:

1) An interactive window displaying a 3D CAD model, which provides a clear visu-
alisation of the designed component.

2)Creation of 3D CAD models that can be imported to generic CAD softwares.



3)User-friendly input and output docs, with text-validated welds grouped according
to the design window.

Osdag Finplate
File Edit View Graphics Help

Input dock B® Output dock BE
| W[ R % Model Beam Column Finplate
Connecting members — — — Bolt
Connectivity * | column flange-Bear ~ ‘Shear capacity (kN) [s2.928 |
Bearing capacity (kN) INA |
l: Capacity of bolt (kN) [32.928 ]
Column section* | sC 200 No. of bolts required 6 |
. Bolt group capacity (k! 197.568
Beam section | mB 400 - group capacity (kN) | |
f,(MPa) * 410 No. of rows 6 |
f,(MPa) * 250 No. of columns 1 |
Factored shear load Pitch (mm) 50 ]
Vert. Shear (kN) * 140 Gauge (mm) l0.0 |
o End distance (mm) l40.0 |
Diameter (mm) * 20 - Edge distance (mm) l40.0 |
[
Type * | HSFG Plate
Grade * 88 Height (mm) |330.0 |
|8
— Width (mm) |90.0 |
Thickness (mm)* |10 = Moment demand (kNm) |14.818 |
[
Height (mm) o Moment capacity (kNm) ~ |49.5 ]
‘Width (mm) o bl —
e ‘Shear demand (kN/mm) |514.752 |
- Weld strength (kN/mm) 1325.596
Thickness (mm)* |10 -] o8 3017 1415553 1P - Overal nplate connectiondesign i safe meT) (T
=—m End Of design= ———

Tue, 06 Jun 2017 14:55:53 DEBUG

Save messages |

e Rezot [l Desion Tue. 06 Jun 2017 13:36:48 INFO - Overal fnplate connection
2= <End Of design=nmmnmmm=m==

6) overall i :
Tue, 06 Jun 2017 15:56:48 DEBUG mm mmm= Create design report |

4)Creation of a professional design report showing all necessary checks, design cal-
culations as per IS 800:2007, and standard views of the designed component.

5)A text window for message display, that also suggests necessary changes if a trial
design is found unsafe.



Beam MB 350
A
Column 5€ 250
40 mm
4 nos 180 holes < 30 mm
.:7ﬁ for M16 HSFG bolts (grade 8.8) P
30 mm 4 nos 180 holes
for M16 HSFG bolts (grade 8.8)
3 @60mm c/c fr
o ¥
b b | Beam M8 3
28 mm I
AL I 30 mm s
PLT. 240x110x10
Column SC 250 PIT. 240X110X10
e 100mm
Side view (sec B-) Front view (Sec C-C)
Design Check
Check Required Provided Remark
Bolt shear capacity(kN) ?ﬁlsj;:(g]ﬁl 1*1.0*87.92)/(1.25)) = 21.1008
Bolt bearing capacity(kN) NA
Bolt capacity (kN) 21.1008 Pass
No. of bolts 120/21.1008 = 5.7 7 Pass
No. of column(s) <2 2
No. bolts per column 4
- ¥ = .
Mon, 05 Jun 2017 17:35:30 DEBUG :=========End Of desigh=========== =

Mon, 05 Jun 2017 17:36:53 ERROR : Chosen web plate thickness is not sufficient

Mon, 05 Jun 2017 17:36:53 ERROR : Weld thickness is not sufficient [cl. 10.5.7;
Insdag Detailing Manual, 2002]

Mon, 05 Jun 2017 17:36:53 INFO : Increase the weld thickness or length of weld/
finplate

Mon, 05 Jun 2017 17:36:53 ERROR : Design is not safe
Mon, 05 Jun 2017 17:36:53 DEBUG (=========End Of desigh=========== |,

1.2 Who can use ?

Osdag is generally created for industry professionals but it also keeps students in
mind. As Osdag is funded by MHRD, Osdag team tries to manipulate 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.

Basically, Osdag can be used by anyone starting from novice to professionals. Its
simple and sober user interface makes it flexible and attractive than the other soft-
wares. Also, there are video tutorials to get started.



Chapter 2

Osdag Development

2.1 Module for Bolt Pitch Details

Created module for displaying pitch details according to the number of bolts cho-
sen. This module is dynamic in nature since the number of fields varies. The code
according to which this module works is in the main file under class Pitch.

Pitch Details

Sr. No. | Designation | Pitch (mm)
1 Pitch 1-2 60.0
2 Pitch 2-3 1143
3 Pitch 3-4 60.0
4 Pitch 4-5 60.0
s |picnss | 1604 T
Sr. No.| Designation Pitch (mm) & o
1 Pitch 261.0
&
Note: 'Pitch i' stands for vertical pitch )
distance between centre lines of i and j* Piteh
rows of bolts numbered from top.
o ©
Figure 2.1: Beam-Beam End Figure 2.2: Beam-Column End

Plate Plate

GitHub Links-:

https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_pitch.py
https://github.com/osdag-admin/0Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_pitch.ui
https://github.com/osdag-admin/0Osdag/blob/connections/Connections/Moment/
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https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_pitch.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_pitch.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_pitch.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_pitch.ui
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py

BCEndPlate/bc_endplate_main.py

2.2 Module for Weld Detalils

Created a module for displaying the weld details. There are two different modules
under weld details. When the user chooses the type of the weld as the groove weld
then picture displaying weld details are displayed whereas when the user chooses
fillet weld type it shows the values for critical stress and strength for flange and web

weld.

Flange Welds

Critical Stress (MPa) £6.593

Strength (MPa) 189.371

Web Welds

Critical Stress (MPa) 171.088

Strength (MPa) 189.371
Figure 2.3: When Groove Weld is Figure 2.4: When fillet weld is se-
selected lected

GitHub Links-:

https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_weld_details_1.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_weld_details_1.ui
https://github.com/osdag-admin/0Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_weld_details_2.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_weld_details_2.ui
https://github.com/osdag-admin/0Osdag/blob/connections/Connections/Moment/
ExtendedEndPlate/ui_weld_details.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/
ExtendedEndPlate/ui_weld_details.ui
https://github.com/osdag-admin/0Osdag/blob/connections/Connections/Moment/
ExtendedEndPlate/extended_main.py
https://github.com/osdag-admin/0Osdag/blob/connections/Connections/Moment/
BCEndPlate/bc_endplate_main.py


https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_1.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_1.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_1.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_1.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_2.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_2.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_2.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_weld_details_2.ui
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/ui_weld_details.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/ui_weld_details.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/ui_weld_details.ui
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/ui_weld_details.ui
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/extended_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/ExtendedEndPlate/extended_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py

2.3 Module for Top and Bottom Continuity Plate

Created module for top and bottom continuity plate which displays number, length,
width, thickness, notch size, and weld size for the respective plate.

Top Continuity Plate Bottom Continuity Plate

Number 2 Number 2

Length {(mm) 422.6 Length (mm) 422 .6

width (mm) 119.35 Width (mm) 119.35

Thickness (mm) [16.0 Thickness{imm) |16.0

Notch Size (mm) |15.0 Notch Size(mm) |15.0

Weld Size (mm) |6.0 Weld Sizeimm) (6.0
Figure 2.5: Top Continuity plate Figure 2.6: Bottom Continuity
details plate details

GitHub Links-:

https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_plate.py
https://github.com/osdag-admin/0Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_plate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_plate_bottom.py
https://github.com/osdag-admin/0Osdag/blob/test/Connections/Moment/BCEndPlate/
ui_plate_bottom.ui
https://github.com/osdag-admin/0Osdag/blob/connections/Connections/Moment/
BCEndPlate/bc_endplate_main.py

2.4 Module for End Plate details

Created module for plate details for a beam to beam connection and is similar to
top and bottom continuity plate details but displays values of different parameters.


https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate_bottom.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate_bottom.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate_bottom.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_plate_bottom.ui
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py
https://github.com/osdag-admin/Osdag/blob/connections/Connections/Moment/BCEndPlate/bc_endplate_main.py

Height {(mm) 577.0
Width (mm) 205.0
Moment demand (kNm) |1708.476

Moment capacity (kNm) |1886.932

Figure 2.7: Plate details

GitHub Links-:

https://github.com/osdag-admin/0Osdag/blob/test/Connections/Moment/ExtendedEndPlate/
ui_plate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/
ui_plate.ui

2.5 Module for Section properties of Beam and
Column in Design Preferences

Created the GUI form for beam and column in design preferences which will be
included in later osdag release.

Figure 2.8: Beam and Column
form in design preferences


https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_plate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_plate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_plate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_plate.ui

2.6 UI changes in Beam-Column End-plate and
Extended End-plate Design

Modified the BC end-plate and the extended-end-plate design and linked modules
to the output dock since many new modules (ex-stiffener details,weld details,etc..)
have been created.

Output dock ®
Output dock [£5] Bolt
Bolt =1 o .
— i » Tension in critical bolt(kN) 94.908
Tension in critical bolt (kN) 142.179
. ) Tension capacity (k) 141.12
Tension capacity (kN) 152.496
Sh ity (kN .
Shear in bolts (kN) 125 ear capacity (kN) 32.928
Shear capacity (kN) 97.826 Sl i D N/A
Bearing capacity (kN) 312.583 Bolt capacity 32.928
Bolt capacity (kN) 97.826 Combined capacity 0.488
Combined effect 0.886 Mo. of bolts required 8
No. of bolts required 12 No. of rows 4
Pitch (mm) Pitch details Pitch (mm) Pitch details
Cross centre gauge (mm) 100.0 Gauge (mm) 50.0
End distance (mm) 45.0 Cross centre gauge (mm) 90.0
Edge distance (mm) 45.0 End distance (mm) 38.0
Pla_le Edge distance (mm) 57.5
Height (mm) 569.0
Width (mm) 190.0 Plate Plate details
Top Continuity Plate Plate details Stiffener Details
Bottom Continuity Plate Plate details * Weld Details
Stiffener Details
Weld Details
Save messages
: Save messages
Figure 2.9: Output Dock of BC Figure 2.10: Output dock of Ex-
End-plate tended end-plate

GitHub Links-:

https://github.
ui_bc_endplate.
https://github.
ui_bc_endplate.
https://github.

com/osdag-admin/0Osdag/blob/test/Connections/Moment/BCEndPlate/

Py
com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/
ui

com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/

ui_extendedendplate.py

https://github.

com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/

ui_extendedendplate.ui

10


https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_bc_endplate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_bc_endplate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_bc_endplate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/BCEndPlate/ui_bc_endplate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_extendedendplate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_extendedendplate.py
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_extendedendplate.ui
https://github.com/osdag-admin/Osdag/blob/test/Connections/Moment/ExtendedEndPlate/ui_extendedendplate.ui

2.7 UI changes in Main Window

Some minor changes in the Main Window UI.

Figure 2.11: Main Window Figure 2.12: Main Window

GitHub Links-:

https://github.com/osdag-admin/Osdag/blob/test/OsdagMainPage.ui
https://github.com/osdag-admin/0Osdag/blob/test/osdagMainPage.py

2.8 Windows Installer

Created an installer for the Osdag which is windows compatible. The installer
installs Miniconda2 package manager and all the other dependencies used by the
software. It also creates a shortcut on the desktop after the installation is complete.

GitHub Links-:
https://github.com/aryamaan98/Windows-Installer

2.9 Code conversion from Python2 to Python3

Since the current version of Osdag supports Python2 and its dependencies. Hence
it was a crucial task to convert the code to Python3 since Python2 updates will not
be coming after next year.

GitHub Links-:
https://github.com/aryamaan98/0sdag_3
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https://github.com/osdag-admin/Osdag/blob/test/OsdagMainPage.ui
https://github.com/osdag-admin/Osdag/blob/test/osdagMainPage.py
https://github.com/aryamaan98/Windows-Installer
https://github.com/aryamaan98/Osdag_3

Chapter 3

Software Testing

Software testing is a process, to evaluate the functionality of a software application
with an intent to find whether the developed software met the specified requirements
or not and to identify the defects to ensure that the product is defect free in order
to produce the quality product.

3.1 Module Testing

Module testing is defined as a software testing type, which checks individual sub-
programs, subroutines, classes, or procedures in a program. Instead of testing whole
software program at once, module testing recommends testing the smaller building
blocks of the program.

3.2 UI Testing

Every time after designing the UI for a module I had to test it so that later on due
to different screen resolution it changes dynamically and looks fine.

3.3 Fixing Crashes/Bug Fixing

There remained a need to test the software for edge and corner cases and make
sure that the software gave appropriate results/suggestions. The found bugs were
documented and reported to us where we worked on fixing the bugs/issues simul-
taneously. A bug in software is an error, flaw, or fault in a computer program or
system that causes it to produce an incorrect or unexpected result or to behave in
unintended ways. Every software or application either old or new might be having
some bugs, sometimes noticeable while sometimes non-noticeable. And Osdag being
in its initial stages, it is natural that it might have bugs.
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Chapter 4

Conclusions

On the whole, this fellowship was a useful experience. It helped me enhance and
develop new skills, abilities, and knowledge. I achieved several of my learning goals,
however, for some the conditions did not permit. I got insight into professional
practice. I learned the different facets of working within an open-source organization.
Since the Osdag project is in its initial stages so I learned about new development
techniques and programming methodologies. The fellowship was also good to find
out what my strengths and weaknesses are. This helped me to define what skills
and knowledge I have to improve in the coming time. At last this fellowship has
given me new insights and motivation to pursue a career in software development.
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