Istruzioni per il codice
Saint-Venant

Marco Rossi
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_ @ @ Y% %z #d b [=] section Break
EII}I 3 ﬁ [i= Compare E>u ) L 5 Profiler = D @>
Mew Open Save = Print Go To 2 [ Refactor =i | L& Analyze Run [ T Run Step  Stop
= &~ ~ ~ W Bookmark ~ ~ =~ Section Run to End =
FILE MAVIGATE CODE AMALYZE SECTION RUN &
aintYenant.m = raphic.om ¥ | scniptlom | script_sezlPEm i
SaintV! Graphi ipt1 ipf IPE +
1 | -
2 —
3 040, Kok ok ok ok o ok ko o kR ok ok ok ok ok ok ok ok ok sk ok ok R kR ok kR Rk ok ok sk ok o sk ki ok sk Rk Rk ok sk ok kR Rk ok kR sk sk ok ok ok ok bk ok ok ok sk ok ok ok kR Rk kR kR ok
a4 O EEEEKEEEKEEK INITIAL DEFINITIONS R RO R OK
5 % S R R R R O R R R R o R S R R R R R R O R R R R R R R R R O R R R R R R
6
7 clear all
8 close all
9 cle VAR AR Ly S\MBoLicae
e « C ™ noN
11 %define the symbolic variables Ul LULARE Perl ) 'PWG\_M ) -

12 global x vy

13 syms x y

14 syms xi eta

15

16 %define the symbolic parameters

17 syms B positive real QU\ \/,ANND DCENT PQR&HGTK\

18 syms H positive real _
19 syms tf positive real : e ,&M J&Q_, PQDBLB-(A -
20 syms tw positive real

21

22

23

24

25 %%

26 %% EE e R R e R R R R R R R R R R SR R E S S EE R L E R R

27 P FRERESER AR GEOMETRY OF THE CROSS SECTION HA AR AR R

28 % ddckEREdd kR kR R R kR R R kR Rk R R R R R R kR R R ek R R Rk R e R Rk R kR R R kR Rk R R R R R R e R R Rk e Rk R ok —
29 fprintf('- define the cross section...\n');

30

31 %define the nodes of the section

32 SECTION.nodes = [

33 e, 0;

34 B/2, 9;

35 B, 0;

36 o, H;

37 B/2, H;

nls] D -
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23 .

24 —

25 %% =

27 % RRRREEREREE GEOMETRY OF THE CROSS SECTION R KRR K 1 X, Y

29 fprintf('- define the cross section...\n"); My = K;_ ’ﬁ)_

E15) 2 .

31 %define the nodes of the section DQF\N\ﬂoNG Au 04 -(./—ESI“A R’CTA o !

i; SECTION.node; = [ _ NODU oLQ MLO LE CooryNEE 40 NS ﬂ X In o
- B/2, i / R _ES‘W Ll

-

]
%]
35 B, o; A 2
36 e, H; < 5 Q=
37 B/2, H; _ : A4 3
- S DERNLAONE Aﬂdﬁ —y e j-ema Ry 2 3
o Bl <bll- L& Bcuarre Sk MOD) 2 4 =
a1 #%define the element of the section &2_]0;\[[_: col Ec AT -
42 SECTION.elem = [ | S 3
43 1, 2; :
44 2, 3;
45 2, 5;
46 4, s; VETYORE CN ) Pg‘,/(—{ A B,
5, 6;
1

a7 Y L SPESRS ‘196( — s [ ‘

48 ; ELEMEAT | Péw L Qenenro

49 A-EMND

50 %define the thickness of the element of the section —_
51 SECTION.thickness = [tw, tw, tf, tw, tw]; hl

52

53 %define the closed path of the section (a cell array of vectors containing the labels of the nodes of the path)
54 SECTION.closedPath = {};

55

56 %define the reference frame in which the geometrical properties are computed

57 SECTION.reference = 'originalReferenceFrame’;

58 =

o T Mte Pea RICRDAASE 1L SiST, W\ RN en.
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59 *
6@ —
61
62 %%
63 %% EE e R R e R R R R R R R R R R SR R E S S EE R L E R R
64 % ES S S S INERTIAL pROPERTIES HO R R R R R
65 % kR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R e R R R kR R R R R R R R R R
66 fprintf('- computing the inertial properties...\n');
67 CALGID
68 %compute the.leng‘th and the angle of th? section PQQPR\GTA G—QJ‘(€FRICH€ o
69 SECTION = SaintVenant.lengthElementSection(SECTION);
708 SECTION = SaintVenant.angleElementSection{SECTION); D(-Q(Qn/ &‘):l(.)f\/c
71 SECTION = SaintVenant.simplifyFields(SECTION);
72 — - > SQFPLLF[(A A
73 %compute the area of each thin web SCRL“’UM S\YGDU %) 6 OJ \MT-.D
74 SECTION = SaintVenant.computeAreaElem(SECTION); & >
75 STRUMVRATS Qe
76 %compute the centroids of each element of the thin section . =
P _ ; _ ComENE TUTRE L
77 SECTION = SaintVenant.computeCentroidElem{SECTION); ',\q—_
78 SAL SV I
79 %compute the centroid of the entire cross-section SE:UONF
80 SECTION = SaintVenant.computeCentroid(SECTION);
81
82 %compute the first moment of area of each element with respect to the reference system of the SECTION
83 SECTION = SaintVenant.computeFirstMomentSection(SECTIONY;
84
85 %compute the principal second moment of area of each element with respect to the reference system of the SECTION
86 considerkleakAxis = false; -
87 SECTION = SaintVenant.'tomputeSecondMomentSection(SECTIOM, considerWeakAxis);
88 SECTION = SaintVenant.simplifyFields(SECTION);
89
(
2 S\ Puo  GONQNCAAE
92 o WL J, ¥BOLE dQ PeFis st
93 %% C
94 %% FEEERFEFFFFFFEFERRFRREER bR R bR R bR Rk bRk kR bRk R kbR kR kR R Rk bRk kR kR R Rk kR Rk kR R Rk kR Rk kR

g5 o EE S E RS CEMTRAL REFEREMNCE FRAME R R R R R R
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99 “1 8
91 _ -
o Qui St TeVA I el 3o [l Ssern cadrae B! ing2iA
93 %%
97 fprintf('- defining the central reference frame...\n'");
98
99 %translate the reference system ‘TRQSIA’HUNG le%_/
108 newRef = 'translatedRefSystemInG'; ﬂu\ié NEL SISTC{\A —
101 coordiewOriginX = simplify(SECTION.centroid(1)); wre
162 coordlewOriginY = simplify(SECTION.centroid(2)); wl@
183 SECTION_2 = SaintVenant.translateReferenceSystem(SECTIOM, coordNewOriginX, coordMewOriginY, newRef);
184
185 %compute the angle of the principal reference frame
106 angle = SaintVenant.computeAnglePrincipalRef(SECTION 2); <—— — ANGOLO JQ, SIS, CENRRALS
107 =
108 %translate the reference system in the principal reference frame
169 newRef = 'rotatedRefSystemInG'; A
110 angleRot = angle; .KT\O\LS 95 Rl:llER(-FA C
11; SECTION_ 3 = SaintVenant.rotateReferenceSystem(SECTION 2, angleRot, newRef}; am CEI\T‘N\LE b'(N('HLA
113 %define the final section that must be used for the analysis
112 SECTION_F = SECTION_3; —~——___ ausl QEF\‘NLSCE (A SEUONE
ANANJSARE af
116 %3% DN MR NE] ACuoul SJUCCeS 1V |
120 % SECTION
121 % SaintVenant.simplifyFields(SECTION)
122 % SaintVenant.numSimplifyFields(SECTION)
123 %
124 % SECTION_2
125 % SaintVenant.simplifyFields(SECTION 2}
126 % SaintVenant.numSimplifyFields(SECTION_2)

P
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142 fprintf('- defining the loads...\n'); i

143 % - - CASE 1: completely symbolic values (they are assumed to be referred to the section in the central “(,) S AL HENE S\T‘BDL,L(/D 9 GEeNER L

144 % reference frame)

145

146 %define the symbolic values AJC) SBULLD MA o P‘QWQRJ DAT |

147 syms NN MMx MMy TTx TTy MME

148 c o |

149 %define the six components of the internal forces /(*A) NU‘ &R co

150 M o= MN; -
. . <

151 px = M L107) DANDS CENTES OL PRESSION

152 My = MMy;

153 Tx = TTx; \ ETINHONS dlac (’fﬂ\sb‘\%\bm sl CENTLD .’,/.,)

154 Ty = TTy; CARcu |

155 Mt = MMt;
156

157 \

159 % - - CASE 2: symbolic values function of parameters (they are assumed to be referred to the section

N
168 % in the central reference frame) 83’\& NULLE’/ BLSOGNA M:IN\RLO Gla Qul

161

162 %define the symbolic values

163 syms F W

1led

165 % %define the six components of the internal forces

166 %N =F;

167 % Mx = 2 * W

168 % My = 3 * I

169 % Tx =4 * F; -
179 % Ty = -3 * F;

171 % Mt = 1.5 % W;

172

173

174

175 % % - - CASE 3: numerical values (referred to the section in the central reference frame)

176 % N = 18;

177 % Mx = 15;

178 % My = 30;

179 % Tx = 45; i
A o T T
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210 *% .
214 fprintf('- solving the static problem...\n");

215

216 %find the normal stress sigma due to N, Mx and My

217 [sigma, C, axisN, axisS] = SaintVenant.computeSigma(SECTION F, M, Mx, My); CQLQQL,Q QM-Q]. 6-/1 (I\j/ HX H‘J )

218 sigmaMaxMin = SaintVenant.wvalueSigmaMinMax(SECTION_F, sigma); /

219

220 %find the tangential stresses tau due to shear forces Tx and Ty

221 [funSX, funSY, funIntSX, funIntSY] = SaintVenant.solveStaticMomentJourawski(SECTION_F); 4 __ -
222 tauS = SaintVenant.solveTauShearJourawski{SECTION_F, funSX, funSY, Tx, Ty); CN_UOUD M, _—L—, ( [7</ lfj )

223 fluxShear = SaintVenant.solveFluxShearJourawski(SECTION_F, funIntSX, funIntSY, Tx, Ty);

224

225 %find the tangential stresses tau due to torsional moment Mt (0502’ —_ (H

226 [tauT, tauMaxT, Jtelem, funtFlux, funmTors] = SaintVenant.solveTorsion(SECTION_F, Mt); NI © L t >

227

228 %find center of shear

229 centerS = vpa(SaintVenant.shearCenter(SECTION_F, funIntSX, funIntSY, Tx, Ty)); } CENXTD L~ TAGLO =
230 .
231 #%find the value of the ideal monoaxial stress according to Tresca/Von Mises criteria

232 tauTot = tauS + tauT; _

233 crit = 'VonMises'; G;\D( oL' IRGSSQ/\/DA/ H/Sgg

234 sigmaldVM = SaintVenant.yieldingCriteria(SECTION, sigma, tauTot, crit);

235 crit = 'Tresca’;

236 sigmaldTR = SaintVenant.yieldingCriteria(SECTION, sigma, tauTot, crit);

237

238 %display the solution

239 fprintf (" \t\t - sigma:\n');

2409 sigma -
241 % fprintf (" \t\t - value of max and min sigma:\n');

242 % sigmaMaxMin

243 fprintf (" \t\t - tau (shear):\n');

244 tausS

245 fprintf (" \t\t - tau (torsion):\n');

246 tauT

247 fprintf (" \t\t - center of pressure:\n');

248 C

249 % fprintf (" \t\t - center of shear:\n'};

250 % centerS

acA -
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| SaintVenant.m | Graphic.m | scriptl.m | script_sezlPE.m

250 % centerS -
251

252

253

254 %%

255 %% EE e R R R e R R e R R R e R e R R R L E R R S E R R R E R L

258 fprintf('- computing the numerical values...\n');

259 < )
260 %set the value of the parameters ?ék : GRA:H(’\ &R\.&)N\) J‘A \/&—OL
261 listOfParameters = [B, H, tw, tf, NN, MMx, MMy, TTx, TTy, MMt]; NuM &Ricy 4 BisGNy  INSERIRLL QU
262 listOfValues = [15, 3@, ©.7, 1, 1, 1, 1, 2, 2, 1]; ‘
263 % listOfParameters = [a, t, F, W]; {

264 % listOfValues = [1, 8.1, 1, 1];

265

266 %define the section containing only numerical values and variables x, y, xi, eta (to plot the section

267 %the numerical values of the guantities are necessary)

268 SECTION_P = SaintVenant.numSimplifyFields(

269 SaintVenant.subsNumericalValueFields (SECTION_F, listOfParameters, listOfValues));

270

271 %numerical value of the results

272 C_MN = vpa(subs(C, listOfParameters, listOfValues));

273 S_N = vpa(subs(centerS, listOfParameters, listOfValues));

274 axisM_N = vpa(subs(axisM, listOfParameters, listOfValues));

275 axisS_N = vpa(subs(axisS, listOfParameters, listOfValues)); (

276 sigma N = simplify(vpa(subs(sigma, listOfParameters, listOfValues))); GQLI,JL() (iA.~7LET1 (ﬂL( CIJT111_

277 sigmaMaxMin_N = simplify(vpa(subs{sigmaMaxMin, listOfParameters, listOfValues)));

278 funSX_N = simplify(vpa(subs(funSX, listOfParameters, listOfValues))); 'FQECG&J\K[ IN W

279 funSY_N = simplify(vpa(subs(funSY, listOfParameters, listOfValues)))}; ﬁJUf{EﬂELCkx

280 funIntSX_N = simplify(vpa(subs(funIntSX, listOfParameters, listOfValues)));

281 funIntSY_N = simplify(vpa(subs(funIntSY, listOfParameters, listOfValues)));

282 tauS_N = simplify(vpa(subs(tauS, listOfParameters, listOfValues)));

283 fluxShear_N = simplify(vpa(subs(fluxShear, listOfParameters, listOfValues)));

284 tauT_M = simplify(vpa(subs(tauT, listOfParameters, listOfvalues)));

285 tauMaxT_N = simplify(vpa(subs(tauMaxT, listOfParameters, listOfValues)));

286 funtFlux_MN = simplify({vpa(subs(funtFlux, listOfParameters, listOfValues)));

287 funmTors_N = simplify(vpa(subs(funmTors, listOfParameters, listOfValues)));

288 sigmaldvM_MN = simplify(vpa(subs(sigmaldVM, listOfParameters, listOfValues)));

289 sigmaldTR_M = simplify(vpa(subs(sigmaIdTR, listOfParameters, listOfValues)));

290

01
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794 BT T A e R e e e R e A e e N
297 fprintf('- plotting...\n');

298

299 % plot of the cross section

300 graphicOptions = Graphic.libGraphicStyle( 'STYLEL SECTION'); DE?IM%\ONG g(gQQ_y ST\LE

301 graphicOptionsPt = Graphic.libGraphicStyle('STYLEL POINT'); \

302 ( fom, . .

303 ?rl*’v o C({’\‘B‘PQ‘C . Q‘\EG"*[’-Q\@S%Q,)

304 figure(l)

305 hold on -
306 title('Plot of the cross section');

307 Graphic.plotSection(SECTION_P, graphicOptions); _

308 Graphic.plotCentroid(SECTION_P, graphicOptionsPt); Y R))l ‘lmof ‘SG\&IOW Q//O “(QQ GEA-“UT/OD

309 % set(gca, 'XDir', ‘reverse'); \/Q}JTQ

310 % set(gca, 'YDir', ‘reverse');

311 axis equal

312

313 —
314 =
315

316 %%

317 %plot of the results of normal stress

318 graphicOptions = Graphic.libGraphicStyle('STYLEL_SECTION');

319 graphicOptionsPt = Graphic.libGraphicStyle('STYLEL POINT');

320 graphicOptionsEll = Graphic.libGraphicStyle('STYLEL _LINES');

321 graphicOptionsSigma = Graphic.libGraphicStyle( STYLEL OUTSIGMA');

322 scaleSigma = 8.8; \

323 — T T R USNURRe HEGu ST BUo

324 figure(2

325 ho?d or(1 : @CRE () s JO AT —
326 title('Normal stress analysis'});

327 Graphic.plotSection(SECTION_P, graphicOptions);

328 Graphic.plotCentroid(SECTION_P, graphicOptionsPt);

329 Graphic.plotEllipse0fInertia(SECTION_P, graphicOptionsEll);

330 Graphic.plotNormalForceOutput(SECTION_P, C_M, axish_N, axisS_N, sigma_N, scaleSigma, graphicOptionsSigma);

331 % set(gca, 'XDir', ‘reverse');

332 % set(gca, 'YDir', ‘reverse'); U{

333 axis equal ’\% LR\E SI FbSS)hD RUOWNE G4

334

335 A ,

3 usages of "fun5X" found Zoom: 125% UTF-8 | CRLF | script Ln 1 Col 1




@ Editor - C\Users\marot\Desktop\UniTS\Didattica\SaintVenant\script_sezIlPEm — o *

EDITOR PUEBLISH
| SaintVenant.m -‘fl Graphic.m -‘f| scriptl.m 0| script_sezlPEm | + |

334 N
335

336 =
337

338 %%

339 %plot of the results of tau due to shear - first moment of area Sx

340 graphicOptions = Graphic.libGraphicStyle('STYLE3_SECTION'); ///’,,_———_5\______’ S| ftj$£j\[) €¥5qukﬂfé

341 graphicOptionsPt = Graphic.libGraphicStyle('STYLEL POINT'); E*U\ 3§T|L —

342 graphicOptions2 = Graphic.libGraphicStyle('STYLEA DTAGRAMS'); L GRamG N BRse

343 numSubs = 40; N aug .y cue St Wale

344 scale - 0002, T fea | GRAFIC, BISIGNA DRE Alcue WINS=NINTS

345

e figure(3) L NMED RO (J cur st gl b DOMINID -
347 hold on

348 title('First moment of area (shear) Sx');

349 Graphic.plotDiagramsOnSection(SECTION_P, funSX_N, numSubs, scale, graphicOptions2);

350 Graphic.plotSection(SECTION_P, graphicOptions);

351 Graphic.plotCentroid(SECTION_P, graphicOptionsPt);

352 % set(gca, 'XDir', ‘reverse');

353 % set(gca, 'YDir', ‘reverse'); —
354 axis equal =
355 — < —

= ~— | ALS3T s DENSAY ) Per esgerc

357 O T c

oy CScauT) o A STESIN s(alh dugll AsS,

359 %%

360 %plot of the results of tau due to shear - first moment of area Sy

361 graphicOptions = Graphic.libGraphicStyle('STYLE3_SECTION');

362 graphicOptionsPt = Graphic.libGraphicStyle('STYLEL POINT');

363 graphicOptions2 = Graphic.libGraphicStyle( 'STYLEL DIAGRAMS'});

364 numSubs = 48; .
365 scale = ©.1;

366

367 figure(4)

368 hold on

369 title('First moment of area (shear) Sy');

370 Graphic.plotDiagramsOnSection(SECTION_P, funSY_N, numSubs, scale, graphicOptions2);

371 Graphic.plotSection(SECTION_P, graphicOptions);

372 Graphic.plotCentroid(SECTION_P, graphicOptionsPt);

373 % set(gca, 'XDir', 'reverse');

374 % set(gca, 'YDir', 'reverse');

375 axis equal =
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o7 N
446

447 =
448

449

450 %% . 2

451 %plot of the results of safety check - Von Mises GA,‘:( - 6" .).3"52'

452 graphicOptions = Graphic.libGraphicStyle('STYLE3_SECTION'); D-l AsSe

453 graphicOptionsl = Graphic.libGraphicStyle{ 'STYLE1 DIAGRAMS'); V ﬁz_h

A54 graphicOptions2 = Graphic.libGraphicStyle({ 'STYLE2Z DIAGRAMS'); e

455 graphicOptions3 = Graphic.libGraphicStyle({ 'STYLE3_DIAGRAMS');

456 graphicOptions4 = Graphic.libGraphicStyle({ 'STYLES_DIAGRAMS'); .
457 graphicOptionsl.faceAlpha = 0.4;

458 graphicOptions2.faceAlpha = 0.4; \

459 graphicOptions3.faceAlpha = 0.4; QUANO) C G DA&[O’\/G

460 graphicOptions4.faceAlpha = 0.3;

261 numSubs = 40: NoN C FAULE caPlRe pove s

462 scale = 20; TeS/A (A g ! \ 7

463 A4 vax / T

A64 %compute the value of the ideal sigma and define the value of fy .
465 matSigmaldVM = SaintVenant.computeSigmaIdThickness(SECTION_P, sigmaIdVM_N); =
466 fyeild = @.2; // S\ AL\, NeL Q)m

467 fyeildVec = (fyeild + (8 * xi))} * ones(length(matSigmaIdVM(1l, :))); (a3 e NGZ}LJ

T~ - ESTRM| ohl)] SRESRE.

469 T ancie ol TensioE D SNt Gof < f SRESsRE.

470 figure(8) - j

471 hold on

472 title('distribution of the ideal stress \sigma_{id} (Von Mises yielding criterion)');

473 Graphic.plotDiagramsOnSection(SECTION P, matSigmaIldVM{1l, :), numSubs, scale, graphicOptionsl);

474 Graphic.plotDiagramsOnSection(SECTION_P, matSigmaIdVM(2, :), numSubs, scale, graphicOptions2};

A75 Graphic.plotDiagramsOnSection(SECTION_P, matSigmaIdVM{3, :), numSubs, scale, graphicOptions3); _
A76 Graphic.plotDiagramsOnSection(SECTION_P, fyeildVec, numSubs, scale, graphicOptionsd);

A77 Graphic.plotSection(SECTION_P, graphicOptions);

478 axis equal

479

480

481

482

483

484

485

486 -
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