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Chapter 1

Introduction to Osdag Internship

Osdag internship is provided under the FOSSEE project. FOS-
SEE project promotes the use of FLOSS (Free Libre and Open
Source Software) tools to improve quality of education 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 Mis-
sion on Education through Infrastructure and Communication
Technology(ICT), Ministry of Human Resources and Develop-
ment, Government of India.

Osdag is one such open source software which comes

under the FOSSEE project.

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 structures, following the Indian standard IS


https://fossee.in/

800:2007. It allows the users to design steel connections, mem-
bers and systems using a graphical user interface. The interac-
tive GUI 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:

e An interactive window displaying a 3D CAD model, which
provides a clear visualisation of the designed component.

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

2
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e User-friendly input and output docs, with text-validated
fields grouped according to the design flow.



B Osdag Finplate

File Edit View Graphics Help

Input dock ® Output dock &
| I | [ Model Beam Column Finplate
Connecting members Bolt
it She kN; 32.928
Connectivity * Column flange-Bear ~ ear capacity (kN)
Bearing capacity (kN) N/A
I:' Capacity of bolt (kN) 32.928
Column section* | SC 200 - No. of bolts required 6
Beam section * MB 400 - Bolt group capacity (kN) 197.568
£,(MPa) * 210 No. of rows 6
EUTE) 250 No. of columns 1
Factored shear load Pitch (mm) 50
Vert. Shear (kN) * 140 Gauge (mm) 00
Bolt End distance (mm) 400
Diameter (mm) * 20 - Edge distance (mm) 40.0
Plate
Type * HSFG =
Grade * 8.8 Height (mm) 330.0
Plate Width (mm) 90.0
Thickness (mm) * 10 Moment demand (kNm) 14.818
Height (mm) o Moment capacity (kNm) ~|49.5
weld
Width (mm) o el
Weld Shear demand (kN/mm) 514.752
_ . Weld strength (kN/mm) 1325.596
Thickness (mm) 10 ~ | |Tue, 06 jun 2017 14:55:53 INFO : Overall finplate connection design is safe
Tue, 06 Jun 2017 14:55:53 DEBUG ======End Of design===:
save messages
Resst Deslon Tue, 06 Jun 2017 15:56:48 INFO : Overall finplate connection design is safe

o
Tue, 06 Jun 2017 15:56:48 DEBUG 1= ====—===~=End OF design=-—

Create design report

e A text window for message display, that also suggests nec-

essary changes if a trial design is found unsafe.
Mon, 05 Jun 2017 17:35:30 DEBUG :=========End Of design=========== |+

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=========== |

e Creation of a professional design report showing all nec-
essary checks, design calculations as per IS 800:2007, and
standard views of the designed component.

Beam MB 350
A A
Column 5C 250
4 nos 180 holes
.:7F for M16 HSFG bolts (grade 8.8) -
30 mm s 160 holes
for M16 HSFG bolts (grade 8.8)
3 @60mm c/c 3 mm
b
30 mm 3 @60 mm cle T Beam B 350
o4 [ Beam M 3
N 28mm 30mm 1+ 4
PLT. 240x110x10
CMT PLT. 240X110X10
e 100mm
Side view (Sec B-5) Front view (Sec C-C)

Design Check
Check Required Provided Remark
Bolt shear capacity(kN) E{jsj;:(g]ﬁ’: 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




e Creation of 2D vector (and raster) images that can be used
in a design report or class assignment.

e Selection of design preferences, considering different con-
struction and detailing aspects, using a design preference
toolbox.

o Design preferences

Bolt weld Detailing Design

Inputs. Description

Bolt hole type Standard ~ | | 15 800 Table 20 Typical Average Values for Coefficient of Friction (ji5)

Material grade overwrite (MPa) Fu 800

wf
02
with short or grit with any loose rust removed, no 0.5

HSFG bolt design parameters: ) i

Slip factor (p_f) 03 with short or grit and hot-dip galvanized 01

with short or grit and spray - metallized with zinc 0.25
or grit and painted with ethylzinc silicate 0.3

light rusting 052
or grit and painted with ethylzine silicate 0.3

ot or grit and painted with alcalizinc silicate 0.3

shot or grit and spray metallized with 0.5
50 pm)
NOTE : If slip is permitted under the design load, design the bolt as 2 bearing | ; 033
bolt and select corresponding (higher) bolt grade. 028
01

[]
Defaults Save Close

1.2 Who can use ?

Osdag is generally created for industry professionals but it also
keep 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. It’s simple and sober user interface
makes it flexible and attractive than the other softwares. Also
there are video tutorials to get started. The video tutorials of
Osdag can be accessed here.


https://osdag.fossee.in/resources/videos
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Chapter 2

Osdag Development

2.1 1IS800:2007 Python Functions

IS 800:2007 is an Indian Standard code of practice for general
construction in steel. Osdag uses it as a fundamental document
to perform the design tasks. Code for section 3, section 5 and
annex F' of IS800 were added to the already existing python

file. In which clause 3.7, 3.8, annex F and table 2, 3, 5 and 44
were added to the python code.

def null(self, b, tf, d, tw, t, D):

cl_3_7_Table_2 = {"Compression_elements": {
"outstanding_elements_compression_flange": {"rolled": b / tf, "welded": b / tf},
"internal_elements_compression_flange": {"compression_due_to_bending": b / tf,
"axial_compression": b / tf},
"web_of_a_channel": d / tw,
"angle_compression_due_to_bending": {b / t, d / t},
"single_angles_or_double_angles_with_seperated_elements_axial_compression": {b / t, d / t, (b + d) / t},
"outstanding_leg_in_back_to_back_in_a_double_angle_member": d / t,
"outstanding_leg_of_an_angle_with_its_back_in_cont_contact_with_another_component": d / t,
"stem_of_tsection_rolled_or_cut_from_a_rolled_IorH_section": D / tf,
"circular_hollow_tube_including_welded_tube_subjected_to": {"moment": D / t,
"axial_compression": D / t},
"web_of_an_I_or_H_section": {"general": d / tw, "axial_compression": d / tw}

}

def c1_3_7_3_class(self, c1_3_7_Table_2, e, rl):
""" Gives class of cross sections using table 2

Args:
b - width of element (float)
d - depth of web (float)
t - thickness of element (float)
tf - thickness of flange (float)
tw - thickness of web (float)
D - outer diameter of element (float)
71 - actual average stress/design compressive stress of web alone (float)
T2 - actual average stress/design compressive stress of overall section (float)
f_y - Yield stress of the plate material in MPa (float)
e = sqrt(250/f_y)
Return:
Class - type of the cross section (string)
Note:

Reference: IS 800:2007, cl 3.7.2

win

if c1_3_7_Table_2[0] ["outstanding_elements_compression_flange"]["rolled"] <= 9.4 * e:
return "classl"

elif 10.5 * e >= cl_3_7_Table_2[0]["outstanding_elements_compression_flange"]["rolled"] > 9.4 * e:
return "class2"

elif 15xe >= c1_3_7_Table_2[0] ["outstanding_elements_compression_flange"]["rolled"] > 10.5 * e:
return "class3"

elif c1_3_7_Table_2[0] ["outstanding_elements_compression_flange"] ["welded"] <= 8.4 * e:
return "classl"
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elif 9.4 * e >= cl_3_7_Table_2[0] ["outstanding_elements_compression_flange"]["welded"] > 8.4 * e:
return "class2"
elif 13.6 * e >= c1_3_7_Table_2[0] ["outstanding_elements_compression_flange"] ["welded"] > 9.4 * e:
return "class3"
elif c1_3_7_Table_2[0] ["internal_elements_compression_flange"] ["compression_due_to_bending"] <= 29.3 * e:
return "classl"
elif 33.5 * e >= c1_3_7_Table_2[0] ["internal_elements_compression_flange"] ["compression_due_to_bending"]>29.3%*e:
return "class2"
elif 42 * e >= c1_3_7_Table_2[0] ["internal_elements_compression_flange"]["compression_due_to_bending"] > 33.5 * e:
return "class3"
elif cl_3_7_Table_2[0]["internal_elements_compression_flange"] ["axial_compression"] >= 42 * e:
return "class3"
elif cl_3_7_Table_2[0]["web_of_a_channel"] <= 42 * e:
return "classl or class2 or class3"
elif cl_3_7_Table_2[0] ["angle_compression_due_to_bending"][0] <= 9.4 * e and \
c1_3_7_Table_2[1] ["angle_compression_due_to_bending"]J[0] <= 9.4 * e:
return "classl"
elif 10.5 * e >= cl1_3_7_Table_2[0] ["angle_compression_due_to_bending"][0] > 9.4 * e and \
10.5 * e <= cl_3_7_Table_2[0] ["angle_compression_due_to_bending"]1[1] > 9.4 * e:
return "class2"
elif 15.7 * e <= c1_3_7_Table_2[0] ["angle_compression_due_to_bending"][0] > 10.5 * e and \
15.7 * e <= cl_3_7_Table_2[0] ["angle_compression_due_to_bending"][1] > 10.5 * e:
return "class3"
elif cl_3_7_Table_2[0]["single_angles_or_double_angles_with_seperated_elements_axial_compression"][
0] <= 15.7 * e and \
cl_3_7_Table_2[0] ["single_angles_or_double_angles_with_seperated_elements_axial_compression"] [
1] <= 15.7 * e and \
cl_3_7_Table_2[0] ["single_angles_or_double_angles_with_seperated_elements_axial_compression"] [
2] <= 25 * e:
return "class3"
elif cl_3_7_Table_2[0] ["outstanding_leg_in_back_to_back_in_a_double_angle_member"] <= 9.4 * e:
return "classl"
elif 10.5 * e >= c1_3_7_Table_2[0] ["outstanding_leg_in_back_to_back_in_a_double_angle_member"] > 9.4 * e:
return "class2"
elif 15.7 * e >= c1_3_7_Table_2[0] ["outstanding_leg_in_back_to_back_in_a_double_angle_member"] > 10.5 * e:
return "class3"
elif cl_3_7_Table_2[0] ["outstanding_leg_of_an_angle_with_its_back_in_cont_contact_with_another_component"] <= 9.4 * e:
return "classl"
elif 10.5 * e >= cl1_3_7_Table_2[0] ["outstanding_leg_of_an_angle_with_its_back_in_cont_contact_with_another_component"] > 9.4
— * e:
return "class2"
elif 15.7 * e >= cl1_3_7_Table_2[0] ["outstanding_leg_of_an_angle_with_its_back_in_cont_contact_with_another_component"] > 10.5
— * e:
return "class3"
elif c1_3_7_Table_2[0]["stem_of_tsection_rolled_or_cut_from_a_rolled_IorH_section"] <= 8.4 * e:
return "classl"
elif 9.4 * e >= cl_3_7_Table_2[0] ["stem_of_tsection_rolled_or_cut_from_a_rolled_IorH_section"] > 8.4 * e:
return "class2"
elif 18.9 * e >= cl1_3_7_Table_2[0]["stem_of_tsection_rolled_or_cut_from_a_rolled_IorH_section"] > 9.4 * e:
return "class3"
elif cl_3_7_Table_2[0]["circular_hollow_tube_including_welded_tube_subjected_to"][0] <= 42 * e * e:
return "classl"
elif 52 * e * e >= cl1_3_7_Table_2[0] ["circular_hollow_tube_including_welded_tube_subjected_to"]1[0] > 42 * e * e:
return "class2"
elif 146 * e * e >= cl_3_7_Table_2[0] ["circular_hollow_tube_including_welded_tube_subjected_to"][0] > 52 * e * e:
return "class3"
elif cl_3_7_Table_2[0] ["circular_hollow_tube_including_welded_tube_subjected_to"]J[1] <= 88 * e * e:
return "class3"
elif cl_3_7_Table_2[0] ["web_of_an_I_or_H_section"]["general"] <= 84 * e / (1 + r1):
return "classl"
elif r1 < 0 and 84 * e / (1 + r1) > cl_3_7_Table_2[0]["web_of_an_I_or_H_section"]["general"] <= 105 * e / (1 + ri1):
return "class2"
elif r1 > 0 and 84 * e / (1 + r1) > cl_3_7_Table_2[0] ["web_of_an_I_or_H_section"]["general"] <= 105 * e / (1 + 1.5 * r1):
return "class2"
elif 105 * e / (1 + r1) > cl_3_7_Table_2[0] ["web_of_an_I_or_H_section"]["general"] <= 126 * e / (1 + 2 * r1):
return "class3"
elif c1_3_7_Table_2[0] ["web_of_an_I_or_H_section"]["axial_compression"] <= 42 * e:

return "class3"

# Table 3 Mazimum slendernesss ratio
nnn Table 5 gives the mazimum effective slenderness ratio (KL/r) according to member type

Slenderness rati0=KL/T

KL:effective length of the member

r:appropriate radius of gyration based on effective section

Member types relating cases:

casel:A member carrying compressive loads from dead loads and imposed loads

case2:A tension member in which a reversal of direct stress occur dueto loads other than wind or seismic loads

case3:A member subjected to compression forces resulting only from combination with wind/earthquake actions,
provided deformations does not adversely affect the stress in any part of the structure

case:Compression flange of a beam against lateral torsional buckling

case5:A member normally acting as tie in a roof truss or a bracing system not considered effective when
when subjected to possible reversal of stress into compression resulting from action of wind or earthquake
forces

case6:Members always under tension(other than pre-tensioned members)"""

cl_3_8_Table_3 = {"casel": 180,

"case2": 180,
"case3": 250,
"case4": 300,
"caseb": 350,
"case6": 400}
AnnexF: Python code
o ANNEX F CONNECTIONS """
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#Connnection classification
"""Connection classification using table 43 and 44"""
def F_4_3_1 (d,da,db,dg,g,ta,tc,tf,tw,tp,1la,1t,M,connection_type):
i
:param d:depth of beam (float)
:param da:depth of the angle in mm (float)
:param db:diameter of the bolt in mm (float)
:param dg:centre to centre of outermost bolt of the end plate (float)
:param g:gauge distance of bolt line (float)
:param ta:thickness of the top angle in mm (float)
:param tc:thickness of the web angle in mm (float)
:param tf:thinkness of the flange T-stub connector in mm (float)
:param tw:thickness of the web of the beam in the connnection in mm (float)
:param tp:thickness of the end plate in mm(float)
:param la:length of angle in mm (float)
:param lt:length if the T-sub commector in mm(float)
:param M: moment at the joint in KNm(float)
:param connection_type: type of commection (str)
:return:theta_r (float)

win

table_44 ={"A":{{"c1":1.91%10%*4,"c2":1.3%10%*11,"c3":2.7*10%*17}, (da**-2.4) * (tc**-1.81)* (g**0.15)},
"B {{"Cc1":1.64%10%%3,"c2":1.03%10%*14,"c3":8.18%10%*25}, (da**-2.4)* (tck*-1.81) *(g**0.15)},
"Ci{{"c1":2.24%10%*(~1) ,"c2":1.86%10%*4,"c3":3.23*%10%*8}, (d**-1.287) * (tc**-0.415) * (tax*-1.128) *(la**-0.694) },
"D {{"c1":1.63%10%%3,"c2":7.25%10%*14,"c3":3.31%10*%*23}, (d**-1.5) * (ta**-0.5) * (la**-0.7) *(db**-1.1)},
"E" i {{"c1":1.78%10%x4,"c2":-9.55%10%*16,"c3":5.54*%10%*29}, (dg**-2.4) x (tp**-0.4) * (tf**-1.5)},
YFU{{"c1":2.6%10%%2,"c2":-9.55%10%*16,"c3":5.54*%10%*29}, (dg**-2.4) *x (tp**-0.4) },
"G {{"c1":4.05%10%*2,"c2":4.45%10%%13,"c3":-2.03%10%*23}, (d**—1.5) * (t£**-0.5) * (Lt**-0.7) *(db**-1.1)},
"H":{{"c1":3.87,"c2":2.71%10%*5,"c3":6.06+10*x11}, (tp**-1.6)* (g**1.6) * (twx*-0.5) * (db**-2.3) }
}

global theta_r

theta_r=
— (table_44[connection_typel [0] ["c1"]*table_44[connection_typel [1]#M)+(table_44[connection_typel [0]["c2"]*(table_44[connection_typel [1]*M)**3)+(tab
return theta_r
def connection_classification(theta_r,M,Mpb,theta_p):
m1=M/Mpb
ol=theta_r/theta_p
if m1>1 or 3*ml+2*%01>5.4 or 01<0 or mi<0:
return O
elif m1>=0.7 or ml1>=2.5%01:
connection= "rigid connection"
elif m1<=0.2 or mi1<=0.5%01:
connection = "Flexible connection"
else:
connection="Semi rigid"
return connection

Github Link Click Here

2.2 Component Class

Under restructuring the software, modular approach is used to
make code more efficient. In this different modules of code are
created in which various classes like input class, component
class, material class etc.. are included. In the component class
module, all steel components common to all design modules are
included as classes like Bolt, Angle, Plate, Sections etc. and
attributes relevant to each of them is included as instances.

Methods to calculate the instances are also added. Python
Code:

from material import Material
import sqlite3
from is800_2007 import IS800_2007

class Component (object):

def __init__(self, material=Material()):


https://github.com/tanmaykalla/Osdag/blob/refactoring/app/utils/common/is800_2007.py

8 self .material = material

9 self.path_to_database = "../../databases/Intg_osdag.sqlite"

10

11

12 class Bolt(Component):

13

14 def __init__(self, grade=0.0, diameter=0.0,thread_area=0, bolt_type="", length=0.0, material=Material()):
15 self.grade = grade

16 self.diameter = diameter

17 self.shank_area = 3.14*0.25*%diameter**2

18 self.thread_area= thread_area

19 self.bolt_type = bolt_type

20 self.length = length

21 # Dbearing bolt

22 self.shear_capacity = 0.0

23 self .bearing_capacity = 0.0

24 self.bolt_capacity = 0.0

25 #  friction bolt

26 self.is_friction_grip = True

27 self.slip_resistance = 0

28 # both

29 self.shear_in_bolt = 0

30 self.tension_in_bolt = 0

31 self.tension_capacity = 0

32 self.combined_capacity_check = "safe"

33

34 super (Bolt, self).__init__(material)

35

36 def __repr__(self):

37 repr = "Bolt\n"

38 repr += "Diameter: {}\n".format(self.diameter)

39 repr += "Type: {}\n".format(self.bolt_type)

40 repr += "Grade: {}\n".format(self.grade)

41 repr += "Length: {}".format(self.length)

42 return repr

43

44

45

46 def calculate_thread_area(self):

47 self.thread_area = 0.78+*self.shank_area

48 # todo thread_area database

49 """Friction bolt"""

50 def calculate_slip_resistance(self, n_e ,mu_f):

51 self.slip_resistance = IS800_2007.c1_10_4_3_bolt_slip_resistance(self.material.fub, self.shank_area, n_e, mu_f)
52

53 # n_e and m_uf are plate attridbutes

54 """pearing bolt """

55 def calculate_bolt_shear_capacity(self):

56 self.shear_capacity = IS800_2007.c1_10_3_3_bolt_shear_capacity(self.material.fub, self.shank_area, self.thread_area)
57

58 def calculate_bolt_bearing_capacity(self ,t):

59 self .bearing_capacity = IS800_2007.c1_10_3_4_bolt_bearing_capacity(self.material.fu, self.material.fub, t,

— self.diameter,BoltGroup.edge,BoltGroup.pitch)

60 #use t , e, p from bolt group class

61

62 def calculate_bolt_capacity(self):

63 if self.is_friction_grip is False:

64 self .bolt_capacity = min(self.bearing_capacity, self.shear_capacity)
65 """same for both"""

66 def calculate_tension_capacity(self, An):

67

68 self .tension_capacity = min(0.9*self .material.fub*An, self.material.fyb*self.shank_areax1.25/1.1 )
69

70 def calculate_combined_capacity(self, shear_capacity_of_friction_bolt):

71 if self.is_friction_grip is False:

72 if ((self.shear_in_bolt/1.25)/self.shear_capacity)#**2 + ((self.tension_in_bolt/1.25)/self.tension_capacity)#**2 <= 1
73 self.combined_capacity_check = "safe"

74 else:

75 self.combined_capacity_check = "unsafe"

76 elif self.is_friction_grip is True:

77 if ((self.shear_in_bolt/1.25)/shear_capacity_of_friction_bolt)**2 +

— ((self.tension_in_bolt/1.25)/self.tension_capacity)**2 <= 1:

78 self.combined_capacity_check = "safe"

79 else:

80 self.combined_capacity_check = "unsafe"

81

82

83

84

85 class BoltGroup(Component) :

86

87 def __init__(self, bolt, no_rows, no_columns, gauge=0.0, pitch=0.0, end=0.0, edge=0.0, material=Material()):
88 self.bolt = bolt

89 self.no_rows = no_rows

90 self.no_columns = no_columns

91 self.no_of_bolts = no_rows * no_columns

92 self.group_capacity = self.no_of_bolts * self.bolt.bolt_capacity

93 self.gauge = gauge

94 self.pitch = pitch

95 self.end = end

96 self.edge = edge

97 super (BoltGroup, self).__init__(material)

98 def __repr__(self):

99 repr = "Bolt Group\n"
100 repr += "no_of _bolts: {}\n".format(self.no_of_bolts)
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101 repr += "group_capacity {}\n".format(self.group_capacity)

102 repr += "gauge {}\n".format(self.gauge)

103 repr += "pitch {}\n".format(self.pitch)

104 repr += "end {}\n".format(self.end)

105 repr += "edge {}\n".format(self.edge)

106 return repr

107

108 def no_of_bolts_check(self, v_d, v_bolt):

109 if self.no_of_bolts > v_d / v_bolt :

110 return True

111 if self.no_of_bolts > v_d / v_bolt :

112 return False

113

114 def min_pitch_check(self):

115 if self.pitch >= IS800_2007.cl_10_2_2_min_spacing(self.pitch):
116 return True

117 else:

118 return False

119

120 def min_gauge_check(self):

121 if self.gauge >= IS800_2007.cl_10_2_2_min_spacing(self.gauge):
122 return True

123 else:

124 return False

125

126 def max_pitch_check(self, plate):

127 if self.pitch <= IS800_2007.c1l_10_2_3_1_max_spacing(plate.thickness):
128 return True

129 else:

130 return False

131

132

133 def max_gauge_check(self, plate):

134 if self.gauge <= IS800_2007.c1_10_2_3_1_max_spacing(plate.thickness):
135 return True

136 else:

137 return False

138

139

140 def max_pitch_check_2(self, plate, compression_or_tension):

141 if self.pitch <= IS800_2007.c1_10_2_3_2_max_pitch_tension_compression(self.pitch, plate.thickness, compression_or_tension):
142 return True

143 else:

144 return False

145

146 def min_end_check(self, bolt_hole_type, edge_type):

147 if self.end >= IS800_2007.cl_10_2_4_2_min_edge_end_dist(self.end, bolt_hole_type, edge_type):
148 return True

149 else:

150 return False

151

152 def min_edge_check(self,bolt_hole_type, edge_type):

153 if self.edge >= IS800_2007.c1_10_2_4_2_min_edge_end_dist(self.end, bolt_hole_type, edge_type):
154 return True

155 else:

156 return False

157

158 def max_end_check(self, plate, f_y, corrosive_influences):

159 if self.end <= IS800_2007.cl_10_2_4_3_max_edge_dist(plate.thickness, f_y, corrosive_influences):
160 return True

161 else:

162 return False

163

164 def max_edge_check(self, plate, f_y, corrosive_influences):

165 if self.edge <= IS800_2007.c1_10_2_4_3_max_edge_dist(plate.thickness, f_y, corrosive_influences):
166 return True

167 else:

168 return False

169

170

171 def check_for_long_joints(self):

172 1_j = (self.no_rows - 1) * self.pitch

173 beta_lj = IS800_2007.c1_10_3_3_1_bolt_long_joint(self.bolt.diameter, 1_j)
174 return beta_lj

175

176 class Nut(Component) :

177

178 def __init__(self, diameter=0.0, material=Material()):

179 self.diameter = diameter

180 super (Nut, self).__init__(material)

181

182 def __repr__(self):

183 repr = "Nut\n"

184 repr += "Diameter: {}".format(self.diameter)

185 return repr

186

187 class Section(Component) :

188

189 def __init__(self, designation, material=Material()):

190 self.designation = designation

191 self.depth = 0.0

192 self.flange_width = 0.0

193 self.web_thickness = 0.0

194 self.flange_thickness = 0.0

195 self.root_radius = 0.0
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196 self.toe_radius = 0.0

197 self.Ix = 0.0

198 self.Iy = 0.0

199 self.cx = 0.0

200 self.cy = 0.0

201 self.buckling_class = ""

202

203

204 super(Section, self).__init__(material)

205

206 def __repr__(self):

207 repr = "Section\n"

208 repr += "Designation: {}".format(self.designation)

209 return repr

210

211 def connect_to_database_update_other_attributes(self, table, designation):
212 conn = sqlite3.connect(self.path_to_database)

213 db_query = "SELECT D, B, tw, T, R1, R2 ,Iz ,Iy FROM " + table + " WHERE Designation = 7"
214 cur = conn.cursor ()

215 cur.execute(db_query, (designation,))

216 row = cur.fetchone()

217

218 self.depth = row[0]

219 self.flange_width = row[1]

220 self.web_thickness = row[2]

221 self.flange_thickness = row[3]

222 self.root_radius = row[4]

223 self.toe_radius = row[5]

224 self.Ix = rowl[6]

225 self.Iy = row[7]

226

227

228 conn.close()

229

230

231

232

233

234 class Beam(Section):

235

236 def __init__(self, designation, material=Material()):

237 super (Beam, self).__init__(designation, material)

238 self.connect_to_database_update_other_attributes("Beams", designation)
239

240

241

242 class Column(Section):

243

244 def __init__(self, designation, material=Material()):

245 super (Column, self).__init__(designation, material)

246 self.connect_to_database_update_other_attributes("Columns", designation)
247

248

249

250

251

252 class Weld(Component) :

253

254 def __init__(self, type, size=0.0, length=0.0, eff_length = 0.0, material=Material()):
255 self.type = type

256 self.size = size

257 self.length = length

258 self.throat_size = size * 0.7

259 self.eff_length = None

260 self.shear_strength = None

261 super (Weld, self).__init__(material)

262

263 def __repr__(self):

264 repr = "Weld\n"

265 repr += "Type: {}\n".format(self.type)

266 repr += "Size: {}\n".format(self.size)

267 repr += "Length: {}".format(self.length)

268 repr += "Throat_size: {}".format(self.throat_size)

269 repr += "Eff_length: {}".format(self.eff_length)

270 repr += "Shear_strength: {}".format(self.shear_strength)
271 return repr

272

273 def calculate_eff_length(self,available_length):

274 self.eff_length = IS800_2007.c1_10_5_4_1_fillet_weld_effective_length(self.size, available_length)
275 return self.eff_length

276

277 def calculate_shear_strength(self,ultimate_stresses,fabrication):
278 self.shear_strength = I8800_2007.c1_10_5_7_1_1_fillet_weld_design_stress(ultimate_stresses, fabrication)
279 return self.shear_strength

280

281

282

283 class Plate(Component) :

284

285 def __init__(self, thickness, height, width, plate_type,material=Material()):
286 self.thickness = thickness

287 self .height = height

288 self.width = width

289 self.plate_type = plate_type

290 super (Plate, self).__init__(material)
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291

292 def __repr__(self):

293 repr = "Plate\n"

294 repr += "Thickness: {}".format(self.thickness)
295 repr += "Height: {}".format(self.height)

296 repr += "Width: {}".format(self.width)

297 repr += "Type: {}".format(self.plate_type)

298 return repr

299

300 def min_height_check(self,depth_of_beam):

301 o

302 Reference: Handbook

303 on

304 Structural

305 Steel

306 Detailing, INSDAG - Chapter

307 5, Section

308 5.2.3, Page 5.7

309 o

310 if self.height >= 0.6 * depth_of_beam:

311 return True

312 else:

313 return False

314

315 def max_plate_height_check(self,db,tbf,rbl,gap,notch_height,Db,Tbf,Rbl,connectivity):
316 o

317 Args:

318 db - Depth of supported beam

319 tbf - Thickness of supported beam flange

320 Tb1 - Root radius of supported beam flange
321 gap - Clearance between fin plate and supported beam flange
322 notch_height - max(Tbf, tbf) + max(Rb1, rb1) + max(Tbf / 2, tbf / 2, 10)
323 Db - Depth of supporting beam

324 Tof - Thickness of supporting beam flange
325 Rb1 - Root radius of supporting beam flange
326 connectivity - 'beam-column', 'beam-beam with single notch' or 'beam-beam with double notch'
327 Returns:

328 True if plate height >= maz_plate_height else False
329 o

330 notch_height = max(Tbf, tbf) + max(Rbl, rbl) + max(Tbf / 2, tbf / 2, 10)
331 if connectivity == 'beam-column':

332 max_plate_height = db - 2x(tbf + rbl + gap)
333 if connectivity == 'beam-beam with single notch':
334 max_plate_height = db-tbf+rbl - notch_height
335 if connectivity == 'beam-beam with double notch':
336 max_plate_height = min(Db, db) - 2 * notch_height
337 if self.height <= max_plate_height:

338 return True

339 else:

340 return False

341

342 def min_plate_width_check(self,bf):

343 if self.width >= bf:

344 return True

345 else:

346 return False

347

348 def max_plate_width_check(self,bf):

349 if self.height <= bf + 25:

350 return True

351 else:

352 return False

353 def min_thickness_check(self,F,fy,hp,tw):

354 e

355 Args:

356 F - factored shear force

357 fy - yield stress

358 hp - height of plate

359 tw - thickness of secondary beam web

360 Note:

361 [Reference: N. Subramanians Design of Steel Structures - Chapter 5, Sec. 5.7.7 - Page 373]
362 o

363 if self.thickness >= max(tw, 5*F/(fy*hp)):

364 return True

365 else:

366 return False

367 def max_thickness_check(self,bolt_diameter):

368 o

369 Args:

370 bolt_diameter

371 Returns:

372 tp - mazimum plate thickness

373 Note:

374 [Reference: Handbook on Structural Steel Detailing, INSDAG - Chapter 5, Section 5.2.3, Page 5.7]
375 e

376 if self.thickness <= 0.5 * bolt_diameter:

377 return True

378 else:

379 return False

380

381 class Angle(Component):

382

383 def __init__(self, designation, material=Material()):
384 self.designation = designation

385
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386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

self.leg_a_length = 0.0
self.leg_b_length = 0.0
self.thickness = 0.0
self.Iz = 0.0

self.Iy = 0.0

self.cz = 0

self.cy = 0
self.root_radius = 0.0
self.toe_radius = 0.0

self.connect_to_database_update_other_attributes(designation)

self.length = 0.0
super (Angle, self).__init__(material)

def __repr__(self):
repr = "Angle\n"
repr += "Designation: {}".format(self.designation)
return repr

def connect_to_database_update_other_attributes(self, designation):
conn = sqlite3.connect(self.path_to_database)
db_query = "SELECT AXB, t, R1, R2, Iz, Iy, cz, cy FROM Angles WHERE Designation = 7"
cur = conn.cursor()
cur.execute(db_query, (designation,))
row = cur.fetchone()

axb = row[0]

axb = axb.lower()

self.leg_a_length = float(axb.split("x")[0])
self.leg_b_length = float(axb.split("x")[1])
self.thickness = row[1]

self.root_radius = rowl[2]

self.toe_radius = rowl[3]

self.cz = row[4]

self.cy = row[5]

self.Iz = row[6]

self.Iy = row[7]

conn.close()

Github Link: Click Here

2.3 Moment of inertia module

A python module is created to calculate the moment of inertia
of built up sections with more accuracy. The module would
be helpful in calculating the area moment of inertia of tapered
built-up I sections with fillet at the corners. In the module
the area moment of inertia of each of common shapes and
functions of theorems like parallel axis, rotation, translation
etc.are added,which are called accordingly to find the moment
of inertia of a given shape about some axis.
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https://github.com/tanmaykalla/Osdag/blob/components/app/utils/common/component.py

Chapter 3

Software Testing

The task was to test each and every module with its sub-
connectivities currently available in Osdag. There was a need
to test the software for edge and corner cases and make sure
that the software gave appropriate results/suggestions. Testing
of 2-D drawings and design report was equally important. Last
but not the least testing of the Gui and other small features
was required to ensure smooth functioning of the software. The
found bugs were documented and reported to the Osdag team
where the members worked on fixing the bugs/issues simulta-
neously.

3.1 Creating Inputs

One part was to create the safe design inputs for all the possible
design features and bolt combinations. The objective of the
task is to test all the features of the features of Osdag including
design reports,GUI, 2D models, Cads etc..

3.2 Crash Inputs

One of the task was to find the all type of inputs in which the
software is crashing. This helped to locate the bug which is
causing the crash. Finding new bugs was really a challenging
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task, to report any bug statement it was necessary to cross
check that statement for every section, connectivity and for
various input values. Generally my task follows the following
flow chart.

Test the software — Find bugs (If any) — Report to os-

dag team — Bug fixed by osdag team — Test the software after
bug fixed.

gy W I ocaumen: I meprocuce

\/

All the crash inputs are saved as .osi files so that osdag
team can assign and comment over it.

16



Chapter 4

Conclusion

On the whole, this internship was a useful experience. I have
gained new knowledge, skills and met many new people. I
achieved several learning goals, and have moved a step further
in achieving other. I got insight into professional practice. In-
ternship has proved to be satisfactory and it has allowed as an
opportunity to get an exposure of the practical implementa-
tion of theoretical fundamentals.

Here during the internship period I developed my skills
in following softwares/tools :

1. Osdag

2. Python

3. Object oriented Programming
4. Latex

5. Git and Git hub

Throughout the internship, I have learnt some impor-
tant skills and qualities like time management, teamwork etc.

I would like to once again appreciate everyone who has
made my internship training a superb experience.
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