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Development of 3-D Structural Analysis Programming for Truss & Frame
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Abstract

This project provides an alternative to analyze structure with
computer program which developed by Python language. Using
Direct stiffness method together with Object Oriented
Programming (OOP) reduce program’s code accessing problems
and make developing program more comfortable. Furthermore,

Python was developed with many comprehensible commands

in addition to it is more compact and more flexible while
comparing with other languages. Python also has many high-
efficient libraries which can be used together with the program
to improve the result, for example, displaying 3D model.
Besides, Python is an open-source which support engineer
calculation work and compatible with many platforms. From
previously mentioned, developing structure analysis program
with Python language is uncomplicated but efficient method
and can be the prototype for anyone who interested in further
development. This project is mainly focus on analyzing 3D Truss

and Frame which will be demonstrated in this paper.
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#0879 code A9 Class matplot
class matplot():
def show():
fig = plt.figure()
ax = fig.add_subplot(111,projection="3d")
truss = Truss.start
while truss |= None:
X=[LY=[12=[1]
truss.plot(X,Y,2); ax.plot(X,Y,2)
truss = truss.next
frame = Frame.start
while frame = None:
X=[LY=[1,z=[1
frame.plot(X,Y,2)
ax.plot(X,Y,2)
frame = frame.next

plt.show()
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W agresdnslddaya (nput) Wiodunisivundnumves
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Fohnstaszilaseadng Feagldnanisinsient (output) 910
TUsunsude szaznsiadeud (displacement) figaste, useneluwas

Fudu (member force) uaz jUlATIE319 3 T4
4.1 Freewlaseasn Truss 3 45 (Space Truss)™

nslddeya (input) ludnwugves Python code

mat = Material()

mat.Steel()

sect= Section(1.0)

A = Ball(10.0,11.0,0.0,'A); B = Ball(0.0,11.0,0.0,'B")

C = Ball(0.0,0.0,0.0,'C); D = Ball(10.0,0.0,0.0,D")

E = Ball(6.0,8.0,8.0,'F"); F = Ball(6.0,3.0,8.0,'F")

G = Ball(4.0,3.0,8.0,'G"); H = Ball(4.0,8.0,8.0,'H")

EA = Truss(E,Amat,sect,'EA"); EC = Truss(E,C,mat,sect,'EC')
FC = Truss(F,C,mat,sect,'FC'); FD = Truss(F,D,mat,sect,'FD")
GA = Truss(G,Amat,sect,GA); GC = Truss(G,C,mat,sect,'GC’)
HA = Truss(H,A,mat,sect,'HA"), HB = Truss(H,B,mat,sect,'HB")
EF = Truss(E,F,mat,sect,EF"); FG = Truss(F,G,mat,sect,'FG')
GH = Truss(G,H,mat,sect,'GH"); HE = Truss(H,E,mat,sect,'HE")
E.load(0,0.0,-800.0,0.0); F.load(0,0.0,-800.0,0.0)

G.load(0,0.0,-800.0,0.0); H.load(0,0.0,-800.0,0.0)
A.socket(); B.socket(); C.socket(); D.socket()
Structure.init()

t5 = StructureAssemble()

t5.s0lve()

t5.PrintCSV('T5”)

matplot.show()
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nslddeya (input) ludnwurves Python code
mat = Material()

mat.Steel()

sect = RoundBar(12)

w = UniformLoad(0,-5.0e3,0)

A = Rigid(0,0,0,"A"); B = Rigid(5,0,0,"8")

C = Rigid(0,5,0,'C"); D = Rigid(5,5,0,'D")

E = Rigid(0,0,5,"E"); F = Rigid(5,0,5,"F")

G = Rigid(0,5,5,'G"); H = Rigid(5,5,5,"H")

P = Point(-1,0,0,"P")

AE = Frame(A,E,P,mat,sect,"AE")

BF = Frame(B,F,P,mat,sect,"BF")

CG = Frame(C,G,P,mat,sect,"CG")

DH = Frame(D,H,P,mat,sect,"DH")

EF = Frame(E,F,P,mat,sect,"EF")

EG = Frame(E,G,P,mat,sect,"EG")

GH = Frame(G,H,P,mat,sect,"GH")

HF = Frame(H,F,P,mat,sect,"HF")

EF.load(w); EG.load(w); GH.load(w); HF.load(w)



Afixed(); B.fixed(); C.fixed(); D.fixed()
Structure.init()
s=StructureAssemble()

s.solve()

s.PrintCSV("F1")

matplot.show()

NANTATIEALATIASNS (output)
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