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A Program for Structural Analysis in 2-D

using Python Language
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Abstract

This project got an inspiration from program JSM (Java
Structural Method) Which is structural analysis and design
program using Java. The program that mentioned before has
many potentials and will be useful for other people or
student. So, we have translated it to Python language because
of Its flexibility and simplicity which makes it easy to learn. This
project’s purpose is to make this python program (PSM) is a

good start for further development.
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CB = Link(C,B,M1,S5EC1)
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B.load(0,-40)
Ps.pinned()
C.rolleryY()

TO. init_ ()
TO.s0lve ()
TO.printout ()
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[d T1.py - CAPSM\T1.py (3.8.2)
File Edit Format Run Options Window Help

from PSM import *

Tl = Structure()
mat = Material (Ze4)
sectl = Section(l1.0,2,3,4,5,6,"A")

R Hinge (0.0, 0.0, "&")

B = Hinge (0.0, 4.0, "B")

C = Hinge (3.0, 4.0, "C")

D = Hinge (3.0, 0.0, "D")
LB = Link(aA, B, mat, sectl)
BC = Link(B, ¢, mat, sectl)
CD = Link(C, D, mat, sectl)
DA = Link(D, &, mat, sectl)
AC = Link(a, €, mat, sectl)
BD = Link(B, D, mat, sectl)
D.load (0.0, -10.0)
A.pinned()

B.pinned()

R.settleX(2.0)

L.settle¥Y (-1.0)

Tl. init ()
Tl.solve()
T1.printout ()|
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C13 v & b
A B [ C D
1 Case 0
2 Node A: Displacement u=2.0 v=-1.0
3 Node B: Displacement u= 0.0 v=0.0
4 NodeC: Displacement u= -0.0973614130434783 v= 0.9110815217391306
5 NodeD: Displacement u= 1.9015135869565218 v= 1.0841684782608698
6 Member Force: Node A(0.0, 0.0) > Node B(0.0, 4.0) P= 5000.0 stress = 5000.0
7 Member Force: Node B(0.0, 4.0) > Node C(3.0, 4.0) P= -649.076086956522  stress = -649.076086956522
8 Member Force: Node C(3.0, 4.0) > Node D(3.0, 0.0) P= -865.4347826086961 stress = -865.4347826086961
9 Member Force: Node D(3.0, 0.0) > Node A(0.0, 0.0) P= -656.5760869565211 stress = -656,5760869565211
10 Member Force: Node A(0.0, 0.0) > Node C(3.0,4.0) P= 1081.7934782608702 stress = 1081.7934782608702
11 Member Force: Node B(0.0, 4.0) > Node D(3.0, 0.0) P= 1094,2934782608686 stress = 1094.2934782608686
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Li F5.py - C:\Users\tchal\Desktop\PSM\F5.py (3.8.1

File Edit Format Window
from PSM impoxt *

Run Options Help

# Example F5 from JSM

mat = Material.concrete()
beam = RectSection(0.20,
column = RectSection(0.30,

0.40)
0.30)

FS5 = Sctructure()
= Joint( 0.0,
= Joint( 5.0,
= Joint( 8.0,
= Joint( 0.0,
= Joint( 5.0,
= Joint( 8.0,
= Joint( 0.0,

3.2,
3.2,
3.2,
0.0,
0.0,
0.0,
6.4,
6.4,
6.4,
mat,
mat,
mat,
mac,
mac,

namy
ngm)
ncny
npm)
ngm)
nEn)
"G")
Joint( 5.0,
Joint( 8.0,

Beam(A, B,
= Beam(B, C,
Beam(D, A,
Beam(A, G,
Beam(E, B,
Beam(B, H, mat,
Beam(F, C, mat,
Beam(C, I, mat,

":..!w)
nymy
beam)
beam)
column)
column)
column)
column)
column)
column)
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.uniformLoad (0.0,
BC.uniformLoad (0.0,

-35890.0)
-14784.0)

D.fixed()
E.fixed()
F.fixed()
G.fixed()
H.fixed()
I.fixed()

FS5.__init__ ()
F5.solve ()
FS.printcase (0)




T4.printout()

Result: Result:
n Haine Ifgert ﬂn! Liyeant Farniilas [raty Revew  Wiew
1 [Loadcase 0 SR .. - Lo
2 Node A: Displacement u=0.0 v=-7.690265311108678e-05 d :m’ kil A Sale] e B Gl fﬂ .ﬁ
3 |Node B: Displacement u=0.0 v=-0.000113757932161336C T . o m | coniond Formate
4 |NodeC: Displacement =00 ve-8.274525838688248e.06 . Jromupie ® L IS Oc L EEAIEE Wuegncmer § 0% 0 A 0
5 Node D: Displacement u=0.0 v=0.0 Clipboard & Foat L Agrmint o e ]
6 NodeE: Displacement u=0.0 v=0.0 81 v fa ﬁ-
7 |NodeF: Displacement u=0.0 v=0.0 ! 2 -
8 |Node G: Displacement =00 v=00 i A ] B c D
9 |Node H: Displacement u=0.0 v=0.0 1 Case 0
10 Node I: Displacement u=0.0 v=0.0 2 Node A Displacement u= 0.0 v=00
11 Member Force: Node A(0.0, 3.2) > Node B(5.0, 3.2) Pi=-0.0 Vi= 86515.48474997263 3 Node B: Displacement U= -2.249999999599959-09 v= -1,656-08
12 |Member Force: Node B(5.0, 3.2) > Node C(8.0,3.2) Pi=-0.0 Vi= 35043.15843147572 4 Node Displacement U= 00 V= <7.0000000000000012-09
13 | Member Force: Node D(0.0, 0.0) > Node A(0.0, 3.2) Pi=-43257.74237498631 Vi= -12998.823232615585 . < -70,8939599599959 - +29.599359999999
14 Member Force: Node A(0.0, 3.2) > Node G(0.0, 6.4) Pi= 43257.74237498631€ Vi= -12998.823232615585 : MamberFome: Noce (0.0, 0.0) > Node B(150, 0.0) ?: s m: !
15 Member Force: Node E(5.0,0.0) > Node B(5.0,3.2) Pi=-63988.83684075154 Vi= 7923.6625616998845 § Member Force: Node A(0.0,0) > Node C(0.0, 200) P=-700 siress = -70.0
16 | Member Force: Node B(S.0, 3.2) > Node H(S.0, 6.4) Pi=63988.83684075154 Vi= 7923.6625616998845 7 Member Force: Node C(0.0, 200) > Node B(15.0, 0.0) P= 50.0 stress = 50.0
17 |Member Force: Node F(8.0,0.0) >Node C(8.0,3.2) Pi=-4654.42078426214 Vi=-210.9094175898257
18 |Member Force: Node C(8.0,3.2)>Node 1(8.0,6.4) Pi= 4654.42078426214  Vi=-210.9094175898257
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L 1 Case factort
=00 2 Node A: Displacement u=00 v=00
Mi= -55461.645792493204 Pj= 0.0 Vj=-92934.51525002737 Mj= -71509.22204263008 3 Node B! Displacement u= -3,3749999999999968e-09 v= -2.475¢-08
Mi=-37701.59511271057  Pj=0.0 Vj=-9308.84156852428 Mj=899.8801817165895 4 NodeC: Displacement u=00 V= -1,0500000000000001¢-08
Mi=13865.411448123292  Pj=-43257.74237498631 Vj=-12998.82323261558 Mj= -27730.822896246584 5 Member Force: Node A(0.0, 0.0) > Node B(15.0,0.0) P= -44.999999999999986 stress = -44.999999999999986
Mi= 27730.822896246584  Pj= 43257.74237498631¢ Vj= -12998.82323261558 Mj= -13865.411448123292 6 Member Force: Node A(0.0, 0.0) > Node C(0.0, 20.0) P= -105.0 stress = -105.0
Mi=-8451,906732479878  Pj=-63988.83684075154 Vj= 7923.662561699884¢ Mj= 16903.813464959756 7 Member Force: Node C(0.0, 20.0) > Node B{15.0, 0.0) P=75.0 stress = 75.0
Mi= -16903.813464959756 Pj= 63988.83684075154 Vj= 7923.662561699884¢ Mj= 8451.906732479878
Mi= 224.97004542914743  Pj=-4654.42078426214 Vj=-210,9094175898257 Mj= -449.94009085829487
Mi= 449.94009085829487 Pj= 4654.42078426214 Vj=-210.9094175898257 Mj=-224.97004542914743
- Home | Imsert  Pagelayot  Formulas  Data  Revew  View
) ) 3 b Tahoma BT -1:_‘ Vo B WapTed General fé y ‘VP
4.3 Load factor and combinations o D7 o '
ate . . . . . . Y 0f ormat as
4 i b B Y-+ O -A-EET R® Hmegeaconters - % v ¥ oot
(lpbowd fs font g Akgnment s Number i
(& Tapy - CAPSM\T4py 382) - G
b4 pid 7 R B [ c )
File Edit Format Run Options Window Help 1 Case factor2
e T e 2 NodeA:  Dispacement u=00 v=00
3 Node B: Displacement U= -2.924999999999999¢-09 v= -2.145¢-08
. 4 NodeC: Displacement u=00 = 9,109
a r ! .6 .5), 'facrorl’
§ aztzr; N :Zzzzgi : {’1' g' i 5 2 3; Pt ; ) 5 Member Force: Node A(00,0.0) > Node B(15.0,00) P= -38.999999999999986  stess = -38.999999999999986
Paooid b BRI T 1.5 L 81, Mehceosdi) § Member Force: Node A(0.0, 0.0) > Node C(0.0, 200) P= 91,0 stress = -91.0
AcLor iy Le&y. -3.01, EAC0OL 7 Member Force: Node C(0.0, 20.0) > Node B(15.0, 0.0) P= 65.0 stress = 65.0
T4 = Structure()
A= Hinge (0,0,"A")
B = Hinge(15,0,"3")
C = Hinge(0,20,"C") - Home | lset  Pagelaout  Formus  Data  Redew  View
Ml = Material.steel() T . =y . lﬁ [
SEC1 = Section(1,2,3,4,5,6,"A") 0 - A By Bwe ¥
AB = L%hk(A,B.Ml.SECI) P'.m o Forma P B0 J: %-A- EEX FE GMergesContrs 3%+ WY Fiof:?ﬂf:mm
AC = L"'nk (A,C,M1,SECL) Clipboard ] Font ] algnment & Humber &
CB = ank(C.B.MI.SSCX) Bi3 - i &
A A B (g D
B.load(0.0. -40.0) 1 Case \wa ]
C.load(0.0, -30.0) 2 NodeA:  Displacement u= 00 v=00
h.load(o.o. -50.0) 3 Node B: Displacement U= +3,82499999999999%-09 v= -2.8049999999999996-08
A.pinned() 4 Node C: u=00 v=-11%-08
C.rollerY() 5 Member Force: Node A(D.0, 0.0) > Node B(15.0, 0.0) P= -50.59399999599998 stress = -50.99999595995988
6 Member Force: Node A(0.0, 0.0) > Node C(0.0, 200) = -119.0 stress = +119.0
7 Member Force: Node C[0.0, 20.0) > Noda B{15.0,0.0) P= 850 stress = 85.0
T4.__init_ ()
T4.solve()
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