CUFSM and Matlab

« The Matlab version of CUFSM allows much greater
flexibility than the standalone version.

 Within the Graphical User Interface you can use
mathematics, anything you could enter on the command
line In Matlab you can use in the GUI examples:

— entering 1:1:10 in the Lengths section will be interpreted as
12345678910

— to evenly space 30 points in log space between 10° and 103
enter logspace(0,3,30) in the Lengths section

— to shift a member over 2 in. just add +2 to x the nodal
coordinates of all nodes

— elc.



CUFSM and Matlab

 The real power of the Matlab version Is the
ability to access all the features of the program
from within your own programs (m-files.)

* In your m-files you can call the CUFSM routines
to do your pre- and post-processing as well as
perform the analysis directly and perform
parametric studies, optimization, etc..



Useful CUFSM Matlab functions

* Plotting and Post-Processing
— crossect.m: plot the cross-section, node numbers, springs, etc.
— strespic.m: show the stress distribution
— thecurve.m: single model, buckling curve plot
— thecurve2.m: multiple model, buckling curve plot
— dispshap.m: plot a 2D buckling mode shape
— dispshap3d.m: plot a 3D buckling mode shape
e Model Building
— templatecalc.m: Generate finite strip model from centerline dimensions of a C or Z
— doubler.m: double the number of elements in a model
— grosprop.m: calculate the properties (A, I, etc.) for a model
— yieldMP: given fy calculate the yield loads and moments for a model
— stresgen.m: given a load and/or moment calculate nodal stresses for a model
« Analysis
— strip.m: Perform finite strip calculations for a model



Matlab Example

« An example of performing a parametric study in Matlab
using your own files is presented in the following slides.

« The example m-file is: example parameter study.m

« The example
— set’s up the CUFSM inputs for a Cee section in compression
— performs analyses while varying the lip length
— saves all results
— plots the initial cross-sections used in the parametric study
— plots the buckling curves from the study
— plots the local and distortional buckling modes from the study




Parameter Study Example

9| kEmrs

2| 56 Decewber 2001

3 sMatlab Parameter Study Exauple Problem

af

8| ¥0bjective:

G| ¥To show how CUFSM'z routine can be called from within your owm m-filez, in order to perform
¥| %3pecialized plotting, parameter studiez, simulationsz, etco...

Bl =

|

10| *Consider a channel section with wvarving lip length in pure compression
11| ¥Millimeters are selected for length, Newtons for force, MPa = N/wm*Z for stress
12| #the reference compression stress is 1.0MPa iz examined

13| =

14 %

18| *The basic wariables will he

16| = h

17| = | |d

18| =

18| =

20( = |

21| = |

22| % h

23| = |

24| % |

28| % |

26| % |

27 = | b |d

28| =

29| xh = the web height

30| xb = the flange width

31| 2d = the lip length

32| 5t = thickness

33 =

34| path(path, 'd:youfsny cufsn_working'cufsmiZps matlab'); %put your appropriate path statement to cufsm here.
34| %

36| %

3| h=100; um

28| b=30; %um

38 d=[&5 9 13 17]; %um

=
_

-

t=1: %mm

|»

-l
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Setup and perform analysis

h=100; Zmnm

b=30; %nmm

d=[5 9 15 17]; %um

t=1; smm

25

t:Define the material properties

(These are the same inputs that are required in the graphical wersion of CUFIM
prop=[1 2.03E5 Z2.03E5 0.3 0.3 2.03ES/(2%(1+0.3)) ]!

A

(Define the lengths

% could choose lengths, like lengths=[10:10:100 150:50:1000];, or ewen easier
lengths=logspace(1,3,50);: %evenly space 50 points in logspace from 1041 o 1043
25

(Mo springs or constraints.

springs=0;

constraints=0;

:Enter in a loop where the lip length is waried and analvsiz is run
for i=l:lengthid)

node=[1 b dii) 11111.0
2h 0.0 11111.0
30,0000 1 1111.0
4 0.0 h 1 1111.0
Shb h 1 1111.0
5 b h-d({ij) 1 1 11 1.0]7;

elem=[1 1 2 £ 1
223tl
ii4tcl
445t 1l
556t 1]:;

tdouble the rmumber of elements to improwve the discretization

tthis is the same as using the Double Elem button in the graphical wersion
[hode,elem]=doubler (node,elem) ;

tperform the finite strip analwysis

[curwe ,shapes]=strip (prop, . node . elem, lengths,l,springs, constraints) ;




Analysis and saved data

o 5----—-—
55| ¥Enter in a loop where the lip length iz waried and analysiz is run
a6| for i=1:length(d)

ar node=[1 b dii) 111110

ag Zh o.ao 111110

a4 3 0.0 0.0 111110

a1l 4 0.0 h 11111.0

1 Eh h 111110

G2 & h h-df{iy) 1 111 1.0]:

B3 elem=[1 1 2 £t 1

G4 223tl

B4 334c1l

GE 445t

BT 5561t 1l);

63 Zdouble the rmumber of elements to improwve the discretization
B9 t(thiz iz the zame as using the Double Elem button in the graphical wersion
il [node,elem]=doubler (node,elem) ;

71 Yperform the finite strip analysis
72 [curve,shapezs]=strip(prop,hode,elen, lengths, 1, springs, constraints) ;
T3 %3ave all the inputs and the resuls for analysis "i

74 data(i).prop=prop:

7a data(i).node=node;

7B data(i).elem=elen;

i data(i).lengths=lengths;

78 data(i).springs=springs:

79 data(i).constraints=constraints;

a0 data(i).curve=curve;

a1 data(i).shapes=shapes;

a2 -

83 save datafile data %sawve within the loop in case of abnormal termination of param study
24| end

nol o
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Plot sections and bucklin

POST-PROCESSING AND PLOTTING

(Let's take a look at our cross-—-sections

fiqure(l)

%flahs:[nude# elenent# mat# sStress# stresspic coord constraints springs origin] 1 means show
flags=[0O 0O 0O 0O O0OD0O111]; 3these flags control what is plotted, node#, elem#

for i=1l:4

axestum=subplot(2,2,1)
crossect(dataii).node,data(i).elen,axesthum, data(i).springs,data(i).constraints, £lags)
title(['d=', mmzstr (d{i))]]

end

25

2Let's plot our buckling curve results

figureiz)
curvel=data(l).curve;,
curvez=data(2).curve;
curved=data(3).curve;
curved=data(d).curve;
semilogu (curwvel(: 1), curvel(: ,2),'-0o' ,curveZ|: 1) curweZ(:,2),'-x',...
curved(: 1) ,curve3(:,2),'-3' ;curved|: 1) ,curved(:,2),'-d') Iplot solid lines w/ symbols
axis([40 1000 O 4007
title('Buckling Curwves from Parameter Study')
legend|'d=5"',"'d=9",'d=13",'d=17")
®x1label('half-wavelength (mm)')
vlabel('Buckling 3tress (MPa)') %because a refernec load of 1MPa was used this i=s
tthe buckling stress instead of just the load factor

g CUrves



d=5

d=13

this plot is generated directly from the m-file!

d=9

d=17




Buckling Curves from Parameter Study
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this plot is generated directly from the m-file!
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Plot mode shapes

tLet's look at some mode shapes too.

modeindex=1;

undefw=1;

scale=1;

springs=0;

local lengthindex=[23 23 Z3 Z3]: hthis iz the step that has the local minhimum

dizt_ lengthindex=[33 37 40 42]; %thiz iz the step that has the distortional minimum

figure(3)
for i=1l:4
axesshape=zubplot(2,2,1):
lengthindex=local_lengthindex (i) :
dispshap (undefv,data(i) .node,dataii).elen,datali) .shapes(:,lengthindex, nodeindex) ,axesshape ,scale,springs)
title(['LE, d=' ,num2str(d(i)), 'nm lawbda="' nunZstr (data(i).curve (lengthindex, 1)) ,...
'mm, P_{crl=',mmZstr(data(i).curve (lengthindex,2)), 'HFa'])
end
fiqure(4)
for i=l:4
axesshape=subplot(Z,2,1);
lengthindex=dizt lengthindex(i):
dispshap (undefv,data(i) .node,dataii).elen,data(i).shapes(:,lengthindex nodeindex) ,axesshape ,scale,springs) ;
title(['DE, d=' ,mmzstr(d(i)), 'nn %lawmhda=' numZstr(dataii).curve(lengthindex, 1)), 'nm, P _{crl=',...
mm2str (data(i) .curve (lengthindex ,2)) , '"HFa'])

end



LB, d=5mm A=79.0604mm, P_ =103.5495MPa LE, d=9mm #=73.0604mm, P_=1058238MFa

LB, d=13rmm A=72.0604mm, F_ =106.4584MFa LB, d=17rmrm A=73.0604mm, P_=106.6724MP3

this plot is generated directly from the m-file!



DB, d=5mm A=202.35%9mm, P_ =126 7602MPa DB, d=8mm A=234.70582mm, P_ =188.0572MPa

T ' H
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DB, d=13mm A=320.694mm, F_ =233.6511MPa DB, d=17mm A=471.4866mm, F_=256.4087MFa

this plot is generated directly from the m-file!



