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Development of Python Program for Analysis and Design of Steel Structures in 3-D
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Abstract

This project provides an alternative for the analysis and
design of steel structures with a computer program developed
by Python language and conforming with the American Institute
of Steel Construction specifications. The program’s code,
applying the concept of Objected Oriented Programing (OOP), is
much easier to modify and maintain. Moreover, Python language

provides many comprehensible commands, which makes it easy

to use and very flexible. Python also has many high-efficient
libraries that can be implemented with the program to improve
the obtained results. Besides, Python supports scientific
calculations and compatible with many platforms. Developing a
structural analysis and design program with python language is
thus a simple and efficient method that can be used as a
prototype for those who are interested in further development.
In this paper, the design examples of truss and frame structures
with round HSS sections obtained from the developed program

are presented.

Keywords: Python language, American Institute of Steel
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) Mo iansying Tensile yielding iU Tensile

9

Tensile strength (P,

rupture AsaunsAolUll

P,=F, 4, (1)
P,=F,6 A4, (2)
Wio Fy Ao Specified minimum yield stress A, flo Gross area of
member F, A'® Speciﬂed minimum tensile strength wag A, A
Effective net area mﬂuumm Tensile strength (P wlﬁ‘lﬂmmm
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| F,= v (3)
Wlo £ Aim Modulus of elasticity of steel wag L. A9 Effective length
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YU
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15 0.972 1.24 0.56 0.71 0.70
65 7.13 9.09 15.6 19.8 2.56
80 8.39 10.69 21.8 21.7 3.01
100 12.2 15.52 41.0 52.1 3.89
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3.1.1 Class Tension
N15911911984 Class Tension 93138 FudVOIlATIAS 19T
wssnelufidnunnningud wanhildannnsinsesiludmanm
Y o & & o o o = v =
wihdadnfiganansasuusiald lneamuuinsgiuves AISC
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Data

Calculate rp,,, and Area
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Choose section compared to
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A 4
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Load Factor 1 1
Member Name Group Pipe Section
AE Top No.65, 7.13 kg/m
CcD Bottom No.100, 12.2 kg/m
AC Diagonal No.80, 8.39 kg/m
EF Horizontal No.15, 0.972 kg/m
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#1597 3 A1 PMM ratio fildnnnsimsesidaelusunsa SAP 2000

Group Design Section Max PMM ratio
Top No.65, 7.13 kg/m 0.783
Bottom No.100, 12.2 kg/m 0.848
Diagonal No.80, 8.39 kg/m 0.548
Horizontal No.15, 0.972 kg/m 0.743
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Load Factor 1 1 1
Member Name Group Pipe Section

AG Column No.100, 12.2 kg/m

GA7 Beam No.100, 15.0 kg/m

cD Brace No.90, 9.63 ke/m

@151991 5 A1 PMM ratio filda1nnnsiasievigasTusunsa SAP 2000

Group Design Section Max PMM ratio

Column No.100, 12.2 kg/m 0.973
Beam No.100, 15.0 kg/m 0.300
Brace No.90, 9.63 kg/m 0.559
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