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Introduction

This document contains the scripts developped for the test case of a simple, symetric, tee-shape junc-
tion submitted to a thermal shock.

The code is organized as follows:

1. thermal model setup (element, material propoerties)
2. obtain thermal transient solution
3. compress thermal solution snapshots using SVD, obtain POD vectors
4. store POD vectors into .RTH files
5. obtain structural solution using thermal POD vectors as inputs
6. obtain final structural solution, combining solutions obtained in the previous step

At revision 1.0, the POD reduction is only applied to the structural pass. Tested using ANSYS rev
19.2.
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Annexe: ANSYS APDL input files

Step1: thermal FEM setup

1 ! MODELE DE PIPE + TEE
2 ! POUR ESTIMATION POD
3 f i n i
4 / c l e a r
5 r e s u , T e 4 8 x 6 , d b
6 / u n i t s , S I
7 nbNodes= n d i n q r (0 , 1 4 )
8 / t i t l e , C a s T e s t − %nbNodes% noeuds
9 / g r e s u , v u e i s o . gsav

10 * u s e , r e v V i d e o .MAC
11 e p l o
12 / show,png
13 / r e p l o
14 / s h o w , c l o s e
15 / PREP7
16 ! SOLID 185 => SOLID70
17 e t ,1 ,SOLID70
18 c m s e l , s , N I N T
19 cmse l , u ,N INT2
20 cm,N INT3,NODE
21

22 ! E lemen t s pour l ’ a f f i c h a g e
23 c s y s , 0
24 n s e l , s , l o c , y , −1 e 3 , 0
25 n s e l , r , l o c , x , 0 , 1 e 3
26 e s l n , s , 1
27 e s e l , i n v e
28 cm,El DISP,ELEM
29 e a l l $ n a l l
30

31 /COM ****************************
32 /COM *** PROPRIETES MATERIAUX ***
33 /COM ****************************
34 m p , e x , 1 , 2 0 0 e 9 ! Pa
35 m p , a l p x , 1 , 1 5 e −6 ! K**−1
36 m p , k x x , 1 , 1 5 ! W/m/K
37 m p , d e n s , 1 , 7 8 5 0 ! kg / m3
38 m p , c , 1 , 5 0 0 ! J / kg /K
39

40 / show,png,REV
41 p l n s o l , e p l o
42 / s h o w , c l o s e
43 * g e t , c u r r e n t J o b n a m e , A C T I V E , 0 , j o b n a m
44 / RENAME,%c u r r e n t J o b n a m e %000 , p n g , , F E M I s o , p n g
45

46 s a v e , s t e p 1 , d b

step1 modele.inp
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1 FINISH
2 r e s u , s t e p 1 , d b
3 Genera t i onJobname =’RUN THERMAL FULL’
4 f l a g e x p o r t p n g =1 ! 1= ha rcopy t e m p e r a t u r e s n a p s h o t s t o PNG f i l e s
5 / f i l n a m ,%Gene ra t ionJobname%
6

7 ! t e m p s t o t a l =1000
8 ! t emps montee =10 ! s
9 ! t e m p s p l a t e a u = t e m p s t o t a l − temps montee ! s

10 ! t e m p i n i =20 ! degC
11 ! t e m p f i n =120 ! degC
12

13 ! Chargement t h e r m i q u e
14 ! * d i m , t e m p F l u i d e , t a b l e , 3 , 1 , , T I M E
15 ! t e m p f l u i d e (1 , 0 ) =0 , t e m p s m o n t e e , t e m p s m o n t e e + t e m p s p l a t e a u
16 ! t e m p f l u i d e (1 , 1 ) = t e m p i n i , t e m p f i n , t e m p f i n
17

18 ! I n s t a n t s de r Ã © i n i t i a l i s a t i o n du TS
19 ! * d i m , t s r e s , a r r a y , 4 , 1
20 ! t s r e s ( 1 ) =2 , 5 , 7
21

22 * d i m , t e m p F l u i d e , t a b l e , 7 , 1 , , T I M E
23 t e m p f l u i d e (1 , 0 ) =0 , 1 , 2 , 5 , 7 , 1 0 , 5 0
24 t e m p f l u i d e (1 , 1 ) =0 , −200 , −200 , 0 , −100 , 0 , 0
25 t e m p i n i =0
26 t e m p s t o t a l =50
27 !
28 / COM, *** Ob ta in s o l u t i o n ***
29 !
30 /SOLU
31 / TITLE,FULL THERMAL TRANSIENT SOLVE
32 ANTYPE,TRANSIENT,NEW !
33 AUTOTS,ON ! Automat i c t ime s t e p p i n g
34 !CNVTOL, Lab , VALUE, TOLER, NORM, MINREF
35 ! CNVTOL,heat , ,1e −4 , 2 , 1
36 ! CNVTOL,temp,,1e −3 , 0 , 1
37

38 ! pas de temps min i
39 ! c f . Thermal A n a l y s i s Guide Â§3 . 4 . 3 . 2
40 d i f f =15 / (7850 *500 ) ! m**2 / s
41 l m i n = .2 e −3 ! m
42 d t m i n = l min**2 / ( 4 * d i f f ) ! c o n d i t i o n s u f f i s a n t e pour Ã©vi te r l e s o s c i l l a t i o n s
43

44 ! DELTIM,DT INI,DT MIN,DT MAX,CARRY
45 DELTIM,d t min ,d t min ,5 . ,ON
46 ! TSRES,%t s r e s%
47

48 ! TINTP, GAMMA, ALPHA, DELTA, THETA , OSLM, TOL, −− , −− , AVSMOOTH, ALPHAF,
ALPHAM

49 TINTP, , , , 1 . 0 , 0 . 5
50 !OPNCONTROL, Lab , VALUE, NUMSTEP
51 OPNCONTROL,OPENUPFACTOR,2
52

53 NROPT,AUTO ! Program − chosen Newton −Raphson o p t i o n
54 TUNIF , t emp in i ! Uniform s t a r t i n g t e m p e r a t u r e a t a l l nodes
55 TREF, t emp in i
56 e a l l
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57 SF,N INT2,CONV,25000,%t e m p f l u i d e% ! C o n v e c t i o n l o a d a t a l l nodes
58 SF,N INT3,CONV,1000,%t e m p f l u i d e% ! C o n v e c t i o n l o a d a t a l l nodes
59 ALLSEL
60 / PBC,TEMP,,1 ! Tempera tu r e b . c . symbols on
61 / PSF,CONV,,2 ! C o n v e c t i o n symbols on
62 / TITLE,Boundary c o n d i t i o n s
63 NPLOT
64

65 CSYS,0
66 /COM *** CONTROLE DES SORTIES ***
67 OUTRES,ALL,NONE
68 OUTRES,NSOL,ALL
69

70 KBC,1 ! STEPPED l o a d i n g ( d e f a u l t )
71

72 ! On p l a c e des p o i n t s d ’ a r r e t s
73 ! Ã des i n s t a n t s clÃ©s du t r a n s i t o i r e t h e r m i q u e
74 t i m e , 1
75 s o l v e
76

77 t i m e , 2
78 s o l v e
79

80 t i m e , 5
81 s o l v e
82

83 t i m e , 1 0
84 s o l v e
85

86 T I M E , t e m p s t o t a l
87 SOLVE
88 FINISH
89 s a v e , s t e p 2 , d b
90

91

92 * i f , f l a g e x p o r t p n g , e q , 1 , t h e n
93 ! EXPORT TO PNG
94 / POST1
95 * u s e , r e v V i d e o .MAC
96 ! E lemen t s pour l ’ a f f i c h a g e
97 c s y s , 0
98 n s e l , s , l o c , y , −1 e 3 , 0
99 n s e l , r , l o c , x , 0 , 1 e 3

100 e s l n , s , 1
101 e s e l , i n v e
102 cm,El DISP,ELEM
103 e a l l $ n a l l
104

105 s e t , l a s t
106 ! *GET,Par , ACTIVE, 0 , I t e m 1 , IT1NUM, I t e m 2 , IT2NUM
107 *ge t ,nbResu l t s ,ACTIVE,0 ,SET,NSET
108

109 ! I c i on p e u t u t i l i s e r t o u t ou p a r t i e des r Ã © s u l t a t s d i s p o n i b l e s
110 n b S n a p s h o t s = n b R e s u l t s
111 c m s e l , s , E L D I S P
112 f i l e ,%Gene ra t ionJobname%, r t h
113 * d o , i n d s t e p , 1 , n b S n a p s h o t s
114 ! s e tT ime = i n s t a n t s L i s t ( i n d s t e p )
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115 s e t , n e x t
116 *get ,cur rTime,ACTIVE,0 ,SET,TIME
117 * i f , c u r r T i m e , L E , 1 , T H E N
118 cur rT ime =NINT ( cur rTime*1000 ) /1000
119 * e l s e
120 cur rT ime =NINT ( cur rTime*10 ) / 1 0
121 * e n d i f
122

123

124 / t i t l e , F U L L e s t i m a t i o n o f t e m p e r a t u r e @t=%cur rT ime%s
125 / show,png,REV
126 p l n s o l , t e m p
127 / s h o w , c l o s e
128 * g e t , c u r r e n t J o b n a m e , A C T I V E , 0 , j o b n a m
129 / RENAME,%c u r r e n t J o b n a m e %000,png,,RUN THERMAL FULL %i n d s t e p%, p n g
130 *enddo
131

132 * e n d i f

step2 solve transitoire.inp
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1 f i n i
2 r e s u , s t e p 2 , d b
3 / f i l n a m ,%Gene ra t ionJobname%
4 / POST1
5 nbNodes= n d i n q r (0 , 1 3 )
6 maxNode= n d i n q r (0 , 1 4 )
7 s e t , l a s t , l a s t
8

9 ! Get t o t a l number o f s e t s i n r e s u l t f i l e
10 ! *GET,Par , ACTIVE, 0 , I t e m 1 , IT1NUM, I t e m 2 , IT2NUM
11 *ge t ,nbResu l t s ,ACTIVE,0 ,SET,NSET
12

13 ! I c i on p e u t u t i l i s e r t o u t ou p a r t i e des r Ã © s u l t a t s d i s p o n i b l e s
14 n b S n a p s h o t s = n b R e s u l t s
15

16 / POST26
17 solu ,2 ,DTIME
18 s t o r e
19 / t i t l e , P a s de temps s o l u t i o n t h e r m i q u e
20 p l v a r , 2
21 * d i m , i n s t a n t s L i s t , a r r a y , n b R e s u l t s
22 v g e t , i n s t a n t s L i s t ( 1 ) , 1
23 f i n i
24

25

26 ! / POST1
27 ! f i l e ,%Genera t i onJobname%,RTH
28 ! s e t , l i s t
29 ! * d i m , i n s t a n t s L i s t , a r r a y , n b S n a p s h o t s
30 ! * d o , i n d , 1 , n b S n a p s h o t s
31 ! s e t , 1 , i n d
32 ! *ge t , to to ,ACTIVE,0 ,SET,TIME
33 ! i n s t a n t s L i s t ( i n d ) = t o t o
34 ! *enddo
35 ! f i n i
36

37 ! 1 a METHODE APDL
38 ! * d i m , s n a p s h o t s , a r r a y , M a x N o d e , n b S n a p s h o t s
39 ! * d o , i n d s n a p , 1 , n b S n a p s h o t s
40 ! s e t , 1 , i n d s n a p
41 ! * v g e t , s n a p s h o t s (1 , i n d s n a p ) ,NODE,1,TEMP
42 ! *enddo
43

44 / POST1
45

46 ! 1b METHOD APDL MATH
47 /COM I m p o r t i n g s n a p s h o t m a t r i x i n t o APDL Math workspace . . .
48 *get,currCPUTime,ACTIVE,0,TIME,CPU
49 t ime TIC =currCPUTime
50 /COM P e r f o r m i n g SVD c o m p r e s s i o n . . .
51 ! * D M A T , M a t r i x , T y p e , M e t h o d , V a l 1 , V a l 2 , V a l 3 , V a l 4 , V a l 5
52 *DMAT,X,D,IMPORT,RST,%Gene ra t ionJobname %. RTH,1 ,nbSnapsho t s
53 *get,currCPUTime,ACTIVE,0,TIME,CPU
54 time TOC=currCPUTime
55 CPU IMPORT=time TOC − t ime TIC
56

57
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58 ! / s y s , d e l mySnapShots %nbNodes%x%n b S n a p s h o t s %. t x t
59 *PRINT,X,mySnapShots %nbNodes%x%n b S n a p s h o t s %. t x t
60

61 ! 2 . SVD d e c o m p o s i t i o n
62 ! Per fo rm S i n g u l a r Value Decompos i t ion
63 *DMAT,U,D,COPY,X
64

65 ! M=U SIGMA V*
66 t h r e s h o l d =1e −3
67 *get,currCPUTime,ACTIVE,0,TIME,CPU $ t ime TIC =currCPUTime
68 *COMPRESS,U,SVD,threshold,SigmaVec,Vconj
69 *get,currCPUTime,ACTIVE,0,TIME,CPU $ time TOC=currCPUTime
70 CPU SVD=time TOC − t ime TIC
71

72 ! Number o f S i n g u l a r v a l u e s above t h r e s h o l d
73 n b S i n g u l a r V a l u e s =U coldim
74

75 ! CHECK: REGENERATE ORIGINAL MATRIX FROM COMPRESSED
76 ! S t ep1 : G e n e r a t e SigmaMat ( d i a g o n a l m a t r i x ) from v e c t o r SigmaVec
77 *SMAT,SigmaMat,D,ALLOC,DIAG,nbSingularValues
78 * d o , i n d , 1 , n b S i n g u l a r V a l u e s
79 SigmaMat ( i n d , i n d ) =SigmaVec ( i n d )
80 *enddo
81

82 ! STEP2 : GENERATE TRUNCATED RIGHT VECTORS MATRICE
83 *DMAT,resizedVconj,D,COPY,Vconj
84 * D M A T , r e s i z e d V c o n j , D , R E S I Z E , n b S i n g u l a r V a l u e s , n b S n a p s h o t s
85

86 ! *MULT, M1, T1, M2, T2, M3 (M3=M1( T1 )*M2( T2 ) )
87 *MULT,SigmaMat , ,Vconj , ,S igmaVconj
88 *MULT,U, ,SigmaVconj , , shouldBeX
89

90 ! ESTIMATE ERROR
91 *DMAT,errorX,D,COPY,X
92 *AXPY,−1 , 0 . ,Shou ldBeX,1 . , 0 . , e r r o r X
93 ! L2 Norm / L i n f norm
94 *NRM,errorX,NRM2,errorX L2
95 *NRM,errorX,NRMINF,errorX Linf
96

97 *cfopen , to to ,MAC
98 * v w r i t e , n b N o d e s , n b S i n g u l a r V a l u e s
99 / s y s , d e l myPODLeftVectors %i x%i . t x t

100 * v w r i t e , n b S i n g u l a r V a l u e s , n b S n a p s h o t s
101 / s y s , d e l myPODAmplitudes %i x%i . t x t
102 * c f c l o s e
103 / i n p u , t o t o .MAC
104 / s y s , d e l t o t o .MAC
105

106 *PRINT,U,myPODLeftVectors %nbNodes%x%n b S i n g u l a r V a l u e s %. t x t
107 *PRINT,SigmaVconj,myPODAmplitudes %n b S i n g u l a r V a l u e s%x%n b S n a p s h o t s %. t x t
108

109 save , s t ep3 ,db , ,MODEL ! ATTENTION LES OBJETS APDL MATH NE SONT PAS SAUVES

step3 reduce snapshots.inp
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1 ! CrÃ©e un f i c h i e r RTH c o n t e n a n t l e s champs de tempÃ©rature
2 ! c o r r e s p o n d a n t Ã chaque v e c t e u r f i n i
3 r e s u , s t e p 3 , d b
4 / i n p u , v u e i s o . gsav
5 ! / EXPAND,2,RECT,HALF,,,0 .00001
6 * u s e , r e v V i d e o .MAC
7

8 / s y s , c o p y RUN THERMAL FULL .RTH RUN THERMAL POD VECTORS .RTH
9 ! / filnam,RUN THERMAL POD,OFF

10 n a l l
11 *vge t ,NodeLis t ,NODE, ,NLIST
12 ! *SMAT,Nod2Bcs,D,IMPORT,FULL,strcat ( G e n e r a t i o n J o b n a m e , ’ . f u l l ’ ) ,NOD2BCS
13 ! *VEC,MapForward, I , IMPORT,FULL,s t rcat ( G e n e r a t i o n J o b n a m e , ’ . f u l l ’ ),FORWARD
14 *VEC,MapBack,I , IMPORT,FULL,strcat ( G e n e r a t i o n J o b n a m e , ’ . f u l l ’ ) ,BACK
15

16 ! S t o r e i n t o .RTH f i l e
17 / POST1
18 file,RUN THERMAL POD VECTORS,rth
19 s e t , f i r s t
20 l c d e f , e r a s e
21

22 * d i m , n o d e U s r N u m b e r i n g , a r r a y , n b N o d e s
23 ! A v e c t o r i s e r avec un * v o p e r , g a t h e r
24 * d o , i n d n o d e , 1 , n b N o d e s
25 nodeUsrNumbering ( i n d n o d e ) =MapBack ( i n d n o d e )
26 *enddo
27

28 ! V e c t e u r dans l ’ e s p a c e APDL ( pas APDL math ! )
29 *d im,cur rTempVecIn tAPDL,a r ray ,nbNodes
30

31 * d o , i n d s t e p , 1 , n b S i n g u l a r V a l u e s ! n b S n a p s h o t s
32 *VEC,cu r rTempVecIn t ,D ,LINK,U, ind s t ep
33 ! *EXPORT, M a t r i x , F o r m a t , Fname, V a l 1 , V a l 2 , Val3
34 *EXPORT,currTempVecInt,APDL,currTempVecIntAPDL
35 /NOPR
36 dnso l , nodeUs rNumber ing ( 1 : nbNodes ) ,TEMP,,currTempVecIntAPDL ( 1 : nbNodes )
37 /GOPR
38 / t i t l e , P O D v e c t o r #% i n d s t e p%
39 p l n s o l , t e m p
40 ! RAPPND, LSTEP, TIME
41 r a p p n d , 2 , 1 0 0 0 + i n d s t e p
42 *enddo
43 FINISH
44

45 ! EXPORT TO PNG
46 / POST1
47

48 file,RUN THERMAL POD VECTORS,rth
49 c m s e l , s , E L D I S P
50 * d o , i n d s t e p , 1 , n b S i n g u l a r V a l u e s
51 se tT ime = i n s t a n t s L i s t ( i n d s t e p )
52 s e t , , , , , 1 0 0 0 + i n d s t e p
53 / show,png,REV
54 p l n s o l , t e m p
55 / s h o w , c l o s e
56 * g e t , c u r r e n t J o b n a m e , A C T I V E , 0 , j o b n a m
57
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58 / RENAME,%c u r r e n t J o b n a m e %000,png,,POD VECTOR %i n d s t e p% THERMAL,png
59 *enddo
60

step4 store POD vectors into RTH.inp
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1 f i n i
2 r e s u , s t e p 3 , d b
3 / i n p u , v u e i s o . gsav
4 ! / EXPAND,2,RECT,HALF,,,0 .00001
5 * u s e , r e v V i d e o .MAC
6

7 / t i t l e , S t r u c t u r a l a n a l y s i s − r e s p o n s e f o r POD v e c t o r s
8 / f i l n a m , R u n S t r u c t u r a l P O D V e c t o r s , O F F
9 / s y s , d e l R u n S t r u c t u r a l P O D V e c t o r s , r s t

10

11 /COM
*****************************************************************************

12 /COM *** ETAPE 1 : CONVERT MODEL FROM THERMAL TO STRUCTURAL
***

13 /COM
*****************************************************************************

14 / p r ep7
15 ! g e t r i d o f t h e r m a l c o u p l i n g e q u a t i o n s
16 c e d e l e , a l l
17

18 ! Change Thermal t o S t r u c t u r a l
19 e t c h g , t t s
20

21 ! E lemen t s pour l ’ a f f i c h a g e
22 c s y s , 0
23 n s e l , s , l o c , y , −1 e 3 , 0
24 n s e l , r , l o c , x , 0 , 1 e 3
25 e s l n , s , 1
26 e s e l , i n v e
27 cm,El DISP STRUC,ELEM
28 e a l l $ n a l l
29

30 ! Boundary c o n d i t i o n s
31 c s y s , 0
32 n s e l , s , l o c , z , 0 .86000E−001
33 cm,ND UZ,NODE
34 d,ND UZ,UZ
35

36 cmsel ,s ,ND UZ ! s t a b i l i s a t i o n mais e x p a n s i o n t h e r m i q u e l i b r e
37 n s e l , r , l o c , x , 0
38 d , a l l , U X
39

40 cmsel ,s ,ND UZ
41 n s e l , r , l o c , y , 0
42 d , a l l , U Y
43

44 n a l l
45

46 matID=1
47 ! mp ,ex ,ma t ID ,170e3 ! MPa
48 ! mp ,nuxy ,ma t ID , . 3
49 ! m p , a l p x , m a t I D , 1 5 e −6
50 m p , r e f t , m a t I D , 0 ! Expans ion t h e r m i q u e en RELATIF
51

52 n a l l $ e a l l
53 e p l o
54 s a v e , m o d e l s t r u c t u r a l , d b , , M O D E L
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55

56 /COM
*****************************************************************************

57 /COM *** ETAPE 2 : RESOLUTION STRUCTURALE ***
58 /COM

*****************************************************************************
59 f i n i
60

61 /SOLU
62 a n t y p e , s t a t i c , n e w
63 o u t r e s , e r a s e
64 o u t r e s , a l l , n o n e
65 o u t r e s , n s o l , a l l
66 o u t r e s , e s o l , a l l , E L D I S P S T R U C
67

68 ! A l l o c a t e m a t r i c e s t o s e p a r a t e l y s t o r e r e a l and i m a g i n a r y p a r t o f s o l u t i o n
69 ! row : f r e q u e n c y
70 ! c o l : DOF
71 ! p l a n e : node
72

73 * d i m , U s o l R , a r r a y , F n b s t e p s , N b D O F P e r N o d e , N b O u t p u t N o d e s
74 * d i m , U s o l I , a r r a y , F n b s t e p s , N b D O F P e r N o d e , N b O u t p u t N o d e s
75 a u t o t s , o f f
76 n s u b s t , 1
77 k u s e , 1 ! re − use t r i a n g u l a r i z e d s t i f f n e s s m a t r i x
78 * D O , i n d s t e p , 1 , NBSINGULARVALUES ! LOOP OVER POD VECTORS
79 l d r e a d , T E M P , , , 1 0 0 0 + i n d s t e p , 0 , R u n T h e r m a l P O D V e c t o r s , R T H
80 t i m e , i n d s t e p
81 / t i t l e , S t r u c t u r a l r e s p o n s e t o POD v e c t o r %i n d s t e p%
82 s o l v e
83 ! * d o , i n d n , 1 , N b O u t p u t N o d e s
84 ! NdOutput= L i s t N d O u t p u t ( i n d n )
85 ! UsolR ( i n d F , 1 , i n d n ) =1e3*UX ( NdOutput )
86 ! UsolR ( i n d F , 2 , i n d n ) =1e3*UY ( NdOutput )
87 ! UsolR ( i n d F , 2 , i n d n ) =1e3*UZ ( NdOutput )
88 ! *enddo
89 *ENDDO
90 f i n i
91 save , s t ep5 ,db , ,MODEL
92

93 /COM
*****************************************************************************

94 /COM *** ETAPE 4 : EXPORTATION FICHIER TEXTE
***

95 /COM
*****************************************************************************

96

97 /COM CREATE A GLOBAL MATRIX CONTAINING REAL AND IMAGINARY PARTS OF SOLUTION
98 ! * d i m , U s o l C , a r r a y , F n b s t e p s , 1 +2*NbOutputNodes*NbDOFPerNode
99

100 /COM row : f r e q u e n c y
101 /COM c o l : NodeI DOF 1 / Node I / DOF2 e t c . . .
102 /COM so t h a t we can o u t p u t a t e x t f i l e w i th
103 /COM column 1= f r e q u e n c y
104 /COM column 2 / 3 / 4 = X/Y/ Z of Node 1
105 /COM column 5 / 6 / 7 = X/Y/ Z of Node 2
106 /COM e t c
107

11
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108 /COM F i l l 1 s t colum ( f r e q u e n c y )
109 ! * d o , i n d f , 1 , F n b s t e p s
110 ! UsolC ( i n d f , 1 ) = F t a b l e ( i n d f )
111 ! *enddo
112

113 ! * d o , i n d n o d e , 1 , N b O u t p u t N o d e s
114 ! *do,ind DOF,1,NbDOFPerNode
115

116 ! * d o , i n d f , 1 , F n b s t e p s
117 ! i n d r =2+2*NbDOFPerNode* ( ( ind node −1) ) +2* ( ind DOF −1)
118 ! i n d i = i n d r +1
119 ! UsolC ( i n d f , i n d r ) =UsolR ( i n d f , i n d D O F , i n d n o d e )
120 ! UsolC ( i n d f , i n d i ) = U s o l I ( i n d f , i n d D O F , i n d n o d e )
121 ! *enddo
122 ! *enddo
123 ! *enddo
124

125 ! * c f o p e n , c o m m a n d f i l e , i n p
126 ! *vwri te ,ExcType,NbOutputNodes ,NbDOFPerNode
127 ! *mwr i t e ,Uso lC (1 , 1 ) , R u n S t r u c t F R F E x c T y p e=%c NbNd=%i NbDOF=% i , t x t
128 ! * v w r i t e , ’ ( ’ , 1 +2*NbOutputNodes*NbDOFPerNode
129 ! %c F8 . 1 , X ,%i ( F12 . 8 ) )
130 ! * c f c l o s e
131

132 ! / i n p u , c o m m a n d f i l e , i n p
133 ! / s y s , d e l c o m m a n d f i l e , i n p
134

135 /COM
*****************************************************************************

136 /COM *** ETAPE 3 : EXPORTATION PNG ***
137 /COM

*****************************************************************************
138

139 ! EXPORT TO PNG
140 / POST1
141

142 ! file,RUN THERMAL POD,rth
143 * g e t , c u r r e n t J o b n a m e , A C T I V E , 0 , j o b n a m
144 * d o , i n d s t e p , 1 , n b S i n g u l a r V a l u e s
145

146 s e t , i n d s t e p
147 / show,png,REV
148 p l n s o l , u , s u m
149 / s h o w , c l o s e
150

151 / RENAME,%c u r r e n t J o b n a m e %000,png,,POD VECTOR %i n d s t e p% STRUCTURAL,png
152 *enddo

step5 solve POD vectors structural.inp
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1 f i n i
2 ! r e s u , m o d e l s t r u c t u r a l , d b
3 / filnam,RUN STRUCTURAL POD,OFF
4

5 / POST1
6 r e s e t
7 f i l e , R u n S t r u c t u r a l P O D V e c t o r s , r s t
8

9 ! IDEE 1 : on e s s a i e d ’ u t i l i s e r l e s ” l o a d c a s e ”
10 ! pour c o n s e r v e r t o u t e s l e s p o s s i b i l i t Ã © s de pos t − t r a i t e m e n t
11 ! Ref : B a s i c A n a l y s i s Guide − Â§7 . 3
12

13 ! COMBINAISON
14 * d o , i n d s t e p , 1 , n b S n a p s h o t s
15

16 l c z e r o
17 l c d e f , e r a s e
18

19 * d o , i n d , 1 , n b S i n g u l a r V a l u e s
20 ! LCDEF, LCNO, LSTEP, SBSTEP, KIMG
21 l c d e f , i n d , i n d , 1
22 *enddo
23

24

25 ! On a rangÃ© l e s coordonnÃ©s
26 ! dans s igmaVconj ( n b V e c x n b I n s t a n t s )
27 l c f a c t , 1 , S i g m a V c o n j (1 , i n d s t e p )
28 l c a s e , 1
29

30 * d o , i n d V e c , 2 , n b S i n g u l a r V a l u e s
31 l c f a c t , i n d V e c , S i g m a V c o n j ( i n d V e c , i n d s t e p )
32 l c o p e r , a d d , i n d V e c
33 *enddo
34

35 ! LCOPER, Ope r , LCASE1, Oper2 , LCASE2,SweepANG
36 ! l c a s e , 1
37 ! * d o , i n d , 2 , n b S i n g u l a r V a l u e s
38 ! l c o p e r , a d d , i n d
39 ! *enddo
40 c t =NINT ( i n s t a n t s L i s t ( i n d s t e p ) *100 ) /100
41 / t i t l e , S t r u c t u r a l r e s p o n s e u s i n g POD ( s n a p s h o t #% i n d s t e p% t=%c t%s )
42 cmsel,s ,EL DISP STRUC
43 p l n s o l , u , s u m
44

45 / show,png
46 / r e p l o
47 / s h o w , c l o s e
48 / RENAME,RUN STRUCTURAL POD000,png,,RUN STRUCTURAL POD DISP %i n d s t e p%, p n g
49

50 p l n s o l , s , e q v
51 / show,png
52 / r e p l o
53 / s h o w , c l o s e
54 / RENAME,RUN STRUCTURAL POD000,png,,RUN STRUCTURAL POD SINT %i n d s t e p%, p n g
55 *enddo
56

57 ! l c w r i t e , 1 1 , t o t o , e x t

13
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step6 structural solution using POD.inp
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