ALVAROF. M. AZEVEDO; JOAQUIM A. O. BARROS

Transparéncias apresentadas por Alvaro Azevedo nos cursos

"Aplicagdo do Método dos Elementos Finitos a Andlise
Estrutural”

Abril de 1993

"Aplicacdo do Método dos Elementos Finitos ao Projecto de
Estruturas’

Maio de 1994

Faculdade de Engenharia da Universidade do Porto - Portugal



FEMIX2.1 A -/

Autores: Alvaro Azevedo e Joaquim Barros

Programa de andlise linear de estruturas pelo método dos elementos finitos.

1 - Estado plano de tensédo
2 - Estado plano de deformagéo
3 - Estado axissimétrico

Tipo de estrutura 4 - Sélido tridimensional
5 - Laje (Mindlin)
6 - Casca (Ahmad)
7 - Pértico tridimensional
8 - Treliga tridimensional
" Tipo de estrutura Tipo de elemento Referencial
Yy
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Accdes em cada caso de carga

Nos Forcas concentradas
Deslocamentos prescritos
Graviticas
Distribuidas Bordos
Elementos Faces

Térmicas (1,2,3,4,6)

Concentradas (7,8)

- método directo (eliminagdo de Gauss)

Resolugdo do sistema de equagdes

- método iterativo (gradientes conjugados)

O cédigo computacional é constituido pelos seguintes programas:

- prefemix -
-femix -

- posfemix -

leitura dos dados, validagéo e escrita num ficheiro ndo formatado.
célculo de deslocamentos e reacgdes para os diversos casos de carga.

gravagao de ficheiros formatados com os dados, resultados, malha,
deformada, tensdes/esforgos princ'i:pais, tensdes/esforgos nos noés e
diagramas de esforgos nas barras. Podem ser efectuadas combinagdes de
casos de carga. d

-drawmesh, graph2d, s3dcad, s3djoin, s3dsplit e pixtojet - geragéo de ficheiros de dados e

visualizagéo gréfica de dados e resultados.

A versdo MSDOS deste software é um subconjunto da versdo UNIX que se destina a trabalhos
académicos. Na versdo MSDOS o niimero de elementos é limitado.

Estes programas ndo podem ser utilizados profissionalmente sem autorizagdo dos autores.
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### Main title of the problem /;.,A 0
Portico 3d (3 pilares + 3 vigas em triangulo) (MN,m)

### Main parameters

6 # nelem (n. of elements in the mesh)

6 # npoin (n. of points in the mesh)

3 # nvfix (n. of points with fixed degrees of freedom)

2 # ncase (n. of load cases)

2 # nmats (n. of sets of material properties)

4 # nspen (n. of sets of element nodal properties)

7 # ntype (problem type)

2 # nnode (n. of nodes per element)

2 # ngaus (n. of Gauss points in the integration rule) (element stiffness)
2 # ngstr (n. of Gauss points in the integration rule) (stresses)
3 # ndime (n. of geometric dimensions)

6 # ndofn (n. of degrees of freedom per node)

4 # nprop (n. of material properties used in the formulation)

5 # npren (n. of element nodal properties used in the formulation)

### Material properties index, element nodal properties index and
### list of the nodes of each element

# ielem matno ielnp lnods ...
1 1 1 1 2 # pilar
2 1 4 2 4 # wviga
3 1 2 3 4 # pilar
4 1 4 2 6 # wviga
5 2 4 4 6 # wviga B50
6 1 3 5 6 # pilar

### Coordinates of the points
# ipoin coord-x coord-y coord-
0.0 0.0

(o TN 62 B~ PN o6 I

z
0
0
.0
0]
0]
0

### Points with fixed degrees of freedom and fixity codes (l-fixed;0-free)

# ivfix nofix ifpre ...
1 1 1. 41 1.4 1. 31
2 3 1 1 1 0 0 O
3 5 1 11 0 0o o

### Sets of material properties
### (Young modulus, Poisson ratio, mass per unit volume and thermic coeff.)

# imats young poiss dense alpha
1 20000.0 0.15 2500e-6 0.0
2 35000.0 0.15 2500e-6 0.0 # B5O0

### Sets of element nodal properties
### (Cross section area, tortional and flexural inertia and
### local coordinate system definition angle in degrees)

# ispen
1
# inode barea binet bin2l bin3l bangl(deg)
1 0.0375 5e-5 1.953e-4 7.031e-5 -45.0 # 15x25
2 0.0375 S5e-=5 1.953e-4 7.031e-5 -45.0
# ispen
2
# inode barea binet bin21 bin3l bangl(deqg)
1 0.0375 5e-5 1.953e-4 7.031e-5 90.0 # 15x25
2 0.0375 5e-5 1.953e-4 7.031e-5 90.0
# ispen
3

# inode barea binet bin2l bin31l bangl (deg)



1 0.0375 S5e-5 1.953e-4 7.031e-5 0.0 # 15x25
2 0.0375 S5e-5 1.953e-4 7.031e-5 0.0

# ispen
4
# inode barea binet bin2l bin3l bangl(deg)
1 0.08 2.5e-4 1.067e-3 2.667e-4 0.0 # 20x40
2 0.08 2.5e-4 1.067e-3 2.667e-4 0.0
# ———

### Title of the first load case
Peso proprio + carga distribuida

### Load parameters

nplod (n. of point loads in nodal points)

ngrav (gravity load flag: 1l-yes;0O-no)

nedge (n. of edge loads) (F.E.M. only)

nface (n. of face loads) (F.E.M. only)

ntemp (n. of points with temperature variation) (F.E.M. only)

nudis (n. of uniformly distributed loads) (3d frames and trusses only)
nepoi (n. of element point loads) (3d frames and trusses only)

nprva (n. of prescribed and non zero degrees of freedom)

OO, OOCOKO
e = W W He W W

### Gravity load (gravity acceleration)

### (global coordinate system)

# gravi-x gravi-y gravi-z gravi-tx gravi-ty gravi-tz
0.0 0.0 -9.8 0.0 0.0 0.0

### Uniformly distributed load in 3d frame or truss elements (loaded element
### and load value) (local coordinate system)
# iudis loelu udisl-x udisl-y udisl-z udisl-tx udisl-ty udisl-tz

1 5 0.0 0.0 -0.07 0.0 0.0 0.0

#

### Title of the second load case
Peso proprio + carga concentrada

### Load parameters

0 # nplod (n. of point loads in nodal points)

1 # ngrav (gravity load flag: l-yes;0-no)

0 # nedge (n. of edge loads) (F.E.M. only)

0 # nface (n. of face loads) (F.E.M. only)

0 # ntemp (n. of points with temperature variation) (F.E.M. only)

0 # nudis (n. of uniformly distributed loads) (3d frames and trusses only)
1 # nepoi (n. of element point loads) (3d frames and trusses only) .
0 # nprva (n. of prescribed and non zero degrees of freedom)

### Gravity load (gravity acceleration) =
### (global coordinate system)
# gravi-x gravi-y gravi-z gravi-tx gravi-ty gravi-tz

0.0 0.0 -9.8 0.0 0.0 0.0

### Element point load in 3d frame or truss elements (loaded element, distance
### to the left end and load value) (global coordinate system)
# iepoi loelp xepoi epoil-x epoil-y epoil-z epoil-tx epoil-ty epoil-tz

1 5 4.9497 0.0 0.0 =-0.5 0.0 0.0 0.0

END_OF_FILE



Portico 3d (3 pilares + 3 vigas em triangulo) (MN,m)
Load case n. 1
Peso proprio + carga distribuida

*%* Nodal displacements:
(global coordinate system)

Point number (ipoin)

X displacement (delta-x)

Y displacement (delta-y)

Z displacement (delta-z)
Theta-X rotation (delta-tx)
Theta-Y rotation (delta-ty)
Theta-Z rotation (delta-tz)

ipoin delta-x delta-y delta-z
delta-tx delta-ty delta-tz
2 0.03658574 0.03658574 -0.00010446
-0.00738338 0.00738338 0.00000000

*%% Generalized forces at the bar extremities:
(local coordinate system)
(same sign convention for both extremities)

Element number (ielem)
Node number (inode)
axial force (Nx)
shear force (Vy)
shear force (Vz)
torsion moment (Tx)
bending moment (My)
bending moment (Mz)

BN KM

ielem inode

Nx Vy Vz
Tx My Mz
5 1
0.02550686 0.00000000 0.35618383
0.00000000 -0.13292037 -0.00002219
B
-0.02550686 0.00000000 0.35618383
0.00000000 — 0.13292037 0.00002219

*** Reactions:
(global coordinate system)

Reaction count (itfix)

Number of the point (kpoin)

Number of the degree of freedom (kdofn)
Reaction value (react)

042

iefix kpoin kdofn react
12 5 3 0.3647043535
Load case n. 2

Peso proprio + carga concentrada
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Manual de Utilizagio do Programa FEMIX

| Verso 2.1

[A-4Y]

Quadro D.1 - Ficheiros que podem ser lidos ou escritos pelos diversos programas.

Programa Lé Escreve
prefemix * gl.dat (F) * gl.bin (N)
femix * gl.bin (N) *.tmp (N)
*.tmp (N) *_di.bin (N)
*_re.bin (N)
[*_ih.g2d] (F)
posfemix [* _gl.bin] (N) [*_st.bin] (N)

[*_di.bin]l (N)
[*_re.binl (N)
{*_st.bin] (N)
[*_cm.dat] (F)

*_gl.lptl (F)
[*_rs.lptl (F)
[*_me.s3d] (F)
[*_dm.s3d] (F)
[*_ps.s3dl (F)
t*_di.pval (F)
[*_st.pval (F)
[*_sg.s3d] (F)

s3dcad [*.s3d] (F) [*.s3d] (F)
[*.dxfl (F) [*.dxfl (F)
[*_dw.datl (F) [*_gl.datl (F)

drawmesh *.s3d (F) [*.pix1 (N)
[*.cfgl (F) [*.cfal (F)
[*_*.pval (F)

graph2d *.g2d (F) [*.pix1 (N)
[*.defl (F) [*.def] (F)

s3djoin *.s3d (F) *_.s3d (F)

s3dsplit *.s3d (F) *_.s3d (F)

pixtojet *.pix (N) * jet (N)

8]

- Nome varisvel

= Ficheiro formatado

- Ficheiro ndo formatado
- Opcional o

81



Manual de Utilizagio do Programa FEMIX | Versdo 2.1

A-As

Quadro D.2 - Significado das extensdes dos ficheiros.

jobname ABXYZ AB - contetido

XYZ - tipo de ficheiro
Conteldo Descri¢do
dw divisions and weights - divisdes e pesos
gl geometry and loads - geometria e cargas
di displacements - deslocamentos
re reactions - reacgdes
rs results - resultados (deslocamentos, tensdes/esforgos, reacg¢des)
me mesh (undeformed) - malha indeformada
- dm deformed mesh - malha deformada .
ps principal stresses - tensGes/esforgos principais
st stresses - tensdes/esforcos
sg stress graphics - diagramas de esfor¢os em barras
cm combination matrix - matriz com os coeficientes das combinagcdes
ih iteration history - evolugdo do erro ao longo do ciclo iterativo
Tipo
de Descrigdo
ficheiro
.s3d formato especffico do programa drawmesh (*)
.g2d formato especffico do programa graph2d (**)
.dat ficheiro formatado contendo diversos tipos de dados
N .bin ficheiro ndo formatado (bindrio) (ndo pode ser alterado com um editor)
.lpt ficheiro destinado a ser enviado para uma impressora
.pva ficheiro complementar para a visualizagdo de campos escalares com o programa
drawmesh (*)
.tmp ficheiro tempordrio que é automaticamente apagado pelo programa (se a
execugdo for interrompida deve ser apagado pelo utilizador)

(*) ver o manual do programa drawmesh
(**) ver o manual do programa graph2d

82
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S === s3dcad 2.0 ==
== February 1992 == ==== ==
COMMANDS AND ARGUMENTS:

bts vy

bts n

cct

csm 1 1.2 3.4 5.6 7.8 9.0 1.2

csm 2 1.2 3.4

csm 3 1.2 3.4 5.6

csm 4 1.2 3.4

csm 5 1.2

cue 1 1.2 3.4

cue 2 1.2 3.4

cue 3 1.2 3.4

cya 9 n 31 41 51

cya 9 ¢ 1.2 3.4 5.6 7.8 9.0 1.2 45

dxi new

dxo new 1 vy Yy Y ¥ Y ¥ 0.05 0.05 0.05 0.05
dxo new 1 n Y ¥V Y Y VY 0.05 0.05 0.05 0.05
dxo new p ¥y Yy ¥ ¥ Y ¥ 0.05 0.05 0.05 0.05
dxo new p n Yy ¥ Y Y Y 0.05 0.05 0.05 0.05
dxo new 1 ¥y n n n n n

dxo new 1 n o T < SO o O < (O 1 |

dxo new p Yy n n n n n

dxo new p n n n n n n

ele 34 56 0]

elp

end

gen 1 2 10

gen 1 3 10

gen 2 4 10 10

gen 2 8 10 10

gen 2 9 10 10

gen 3 8 10 10 10

gen 3 20 10 10 10

gld new 1 1

gld new 1 2

gld new 2 1

gld new 2 2

gld new 3 1

gld new 3 2

gld new 4

gld new 5 1

gld new 5 2

gld new 6

gld new 7

gld new 8

(c PN TINUA)



mer
mir 1 n 12 34 56

mir 2 n 12 34 56

mir 3 n 12 34 56

mir 0 n 12 34 56

mir 1 ¢ 1.2 3.4 5.6 Tl 940 1.2 3.4 5.6 7.8
mir 2 c 1.2 3.4 5.6 7.8 9.0 1.2 3.4 5.6 7.8
mir 3 ¢ o2 3sdr BLb 7.8 9.0 1.2 3.4 5.6 7.8
mir 0 ¢ L2 3ad 5.6 7.8 9.0 1.2 34 By 7.8
mov 1.2 3.4 5.6

paa 9 6 8 1.2 3.4 5.6

rea new

ren 3 2 1 Y ¥ Y le-5

ren 3 2 1 n n n le-5

rot n 31 41 45

Yot ¢ 1.2 3.4 56 7.8 9.0 1.2 45

shr 0.8

snd 2 0.0001 n 31 41 0

snd 3 0.0001 n 31 41 51 0

snd 2 0.0001 e 1.2 3.4 5.6 7.8 9.0 1.2 0

snd 3 0.0001 e¢ 1.2 3.4 5.6 7.8 9.0 1.2 3.4 5.6 7.8
stf y

stf n

sys (operating system command)
wri new
wrp 1

wrp
wrp 3

18]
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#

csm
ccf
csm
mer
csm
mer
csm
mer
csm
mer
ccf
gen
ren
snd
wri
gld

end

Ex

1

2

1

(portico
0.0 0.0
goto buffer
3.0 0.0
buffer b is
0.0 0.0
buffer b is
3.0 6.0
buffer b is
0.0 6.0
buffer b is

goto buffer

3D)
0.0
b

0.0

0.0

0.0

0.0 4.0

0.0 4.0

added to buffer a

4.0

added to

0.0

added to

0.0

added to

a

0.0

buffer

0.0

buffer

0.0

buffer

6.0 4.0
a
6.0 4.0
a
6.0 4.0
a

2 4 # each bar is replaced by 4 bars

3 1 vy Y

3 0.0001 c

exl

exl

7

y 1le-5

0.0 0.0 0.0

’Lﬁojer[c’o 3D

10.0 0.0 0.0

0.0 10.0 0.0

i |
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o ¥/ _ 2/0 f"qJ’L

h-27



A-28

84 ot 6 8 L 9 S v € z T

W e = = s
T ot 6 8 L 9 s v g z 1
2t
I § 91 L st ¢ P 5 €1 & at
€1
82 3 9 5z ¥z €2 5 @ 03 61 81
P
e nr £E 6 e 8 1€ £ 0e 9 62
| 51
v b £p v ™ or 6€ 8E e 9 st
91
15 St 05 P (33 el gy a v gE 9p
L
29 9 09 65 85 s 95 55 WS €S zs
8T
i 0z T 6T P~ 81 5 L1 = 9T P
61
6L 8L e 9L st be £L oL N oL 69
03

L+

58 5@ e L €8 & z8 [ 18 L 08
1
9% 56 v €6 26 1% 06 68 a8 8 98
bt
201 o 101 63 00t 8 66 L 86 % 6
£ %€ 1€ 0e 62 8 1z 9% 53 ¥z £
err znt a1 o1t 60T 80T Lot s01 S0T ¥t €01

ysau xemmbuejoay




# Laje 5.0x6.0

csm
gen
snd
snd
snd
ren
wri
gld

end

2 5.0 6.0
2 8 56

2 0.0001

2 0.0001

2 0.0001
213 yy
laje

laje 5 1

0.0 0.0 0.0 a0 0.0 0.0 0

0.0 0.0 0.0 0.0 6.0 0.0 0

0.0 6.0 0.0 5.0 6.0 050 0

le=5

A -29



### Main title of the problem

Laje rectangular (MN,m)

### Main parameters

30
113
33

Hobe W Wwoom e e
e ot W e W e W e e W e e e

### Material properties index, element nodal properties index and

nelem
npoin
nvfix
ncase
nmats
nspen
ntype
nnode
ngaus
ngstr
ndime
ndofn
nprop
npren

(n. of elements in the mesh)

(n. of points in the mesh)
(n. of points with fixed degrees of freedom)

(n. of
(n. of
(n. of

(problem type)

(n. of

load cases)
sets of material properties)
sets of element nodal properties)

nodes per element)

(n. of Gauss points in the integration rule)
(n. of Gauss points in the integration rule)

(n. of geometric dimensions)
(n. of degrees of freedom per node)
(n. of material properties used in the formulation)

(element stiffness)
(stresses)

(n. of element nodal properties used in the formulation)

### list of the nodes of each element
# ielem matno ielnp

1

W oo 1o uds wh

[
(PSS B S -

[
oo

[ S R N e e
Wk~ OoOwo-

SO S T G T 6 ]
~1 O N e

(TSI S I S )
O v mw

### Coordinates of the points

# ipoin
1

OW O~ umbd W

=

PFRHEFRERRRERREFRPREPREPREREREREREREPRRPERRERRERRERER @ R

HERHERHERPRPPRREPREPRERREPRRERBRRRERRBREREBHB R |2 & |

coord-x
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000

lnods ...
1 2 3
3 4 5
5 6 7
7 8 9
9 10 11
18 19 20
20 21 22
22 23 24
24 25 26
26 27 28
35 36 37
37 38 39
39 40 41
41 42 43
43 44 45
52 53 54
54 55 56
56 57 58
58 59 60
60 61 62
69 70 71
71 72 73
73 74 75
75 76 77
77 78 79
86 87 88
88 89 90
90 91 92
92 93 94
94 95 96
coord-y
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

13
14
15
16
17
30
31
32
a3
34
47
48
49
50
51
64
65
66
67
68
81
82
83
84
85
98
49
100
101
102

20
22
24
26
28
37
39
41
43
45
54
56
58
60
62
71
T3
75
77
79
88
90

.+ 92

94

96
105
107
109
111
313

# meters

19
21
23
25
27
36
38
40
42
44
53
55
57
59
61
70
72
74
76
78
87
89

91—

93

95
104
106
108
110
1312

18
20
22
24
26
35
37
39
41
43
52
54
56
58
60
69
T
73
19
77
86
88
90
92
94
103
105
107
109
2t B

12
13
14
15
16
29
30
31
32
33
46
47
48
49
50
63
64
65
66
67
80
81
82
83
84
b
98
99
100
101



11
12
33
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000
5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000
5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000
5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000

0.00000000
0.50000000
0.50000000
0.50000000
0.50000000
0.50000000
0.50000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.00000000
1.50000000
1.50000000
1.50000000
1.50000000
1.50000000
1.50000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.00000000
2.50000000
2.50000000
2.50000000
2.50000000
2.50000000
2.50000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.00000000
3.50000000
3.50000000
3.50000000
3.50000000
3.50000000
3.50000000
4.00000000
4.00000000
4.00000000
4.00000000
4.00000000
4.00000000
4.00000000
4.00000000



77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
g
Y2
Y13

### Points with fixed degrees of freedom and fixity codes (1l-fixed;O-free)
LLpre ...

# ivfix nofix

el e = s
NOU B WNEFE OOV U S WN e

o
w0

8]
o

RN NN N
(AW © U S PV I S B

W~ ube Wk e

W OO We WP e
N O O0OWU WO WO OO

103
104
105
106

4.00000000
4.50000000
5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000
5.00000000
0.00000000
1.00000000
2.00000000
3.00000000
4.00000000
5.00000000
0.00000000
0.50000000
1.00000000
1.50000000
2.00000000
2.50000000
3.00000000
3.50000000
4.00000000
4.50000000
5.00000000

FRRPEREPRRERRRERRERRPRERRBEBREREFERERHERERRERBRR PR BB
FHRHPRPHEFREPRRPRERRERRHERRBRRERRPRRBRRHRMRMRRB B3 (&

HERERFHERBPRREBPRERRERRERRRBRERBRERERERRRPRRRERRR

4.00000000
4.00000000
4.00000000
4.50000000
4.50000000
4.50000000
4.50000000
4.50000000
4.50000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.00000000
5.50000000
5.50000000
5.50000000
5.50000000
5.50000000
5.50000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000
6.00000000



h-33

27 107 X 1
28 108 3 1. =k
29 109 1 1 1
30 110 1 1 =k
i 111 4 R =k
32 112 L 4 i
33 113 7 R e

### Sets of material properties
### (Young modulus, Poisson ratio, mass per unit volume and thermic coeff.)
# imats young poiss dense alpha

1 29000.0 0.20 2500e-6 0.0 # MPa adim. Kt/m3

### Sets of element nodal properties

# ispen
1
# inode thickness
3 0.15 # meters
2 0.15
3 0.15
3 0.15
5 0.15
6 0:15
7 0.15
8 @15
# m====m==================== i R S IR AR B S

### Title of the first load case
Peso proprio

### Load parameters

0 # nplod (n. of point loads in nodal points)

1 # ngrav (gravity load flag: l-yes;0-no)

0 # nedge (n. of edge loads) (F.E.M. only)

0 # nface (n. of face loads) (F.E.M. only)

0 # ntemp (n. of points with temperature variation) (F.E.M. only)

0 # nudis (n. of uniformly distributed loads) (3d frames and trusses only)
0 # nepoi (n. of element point loads) (3d frames and trusses only)

0 # nprva (n. of prescribed and non zero degrees of freedom)

### Point loads in nodal points (loaded point and load value)
### (global coordinate system)

# iplod lopop pload-z pload-tx pload-ty
# i 6 =0.1 0.3 0.0
# 2 7 0.4 - 0.0 0.4

### Gravity load (gravity acceleration)
### (global coordinate system) =
# gravi-z gravi-tx gravi-ty

-9.8 0.0 0.0 # m/s2

### Edge load (loaded element, loaded points and load wvalue)
### (local coordinate system)
# ledge loele

# 1 2

# lopoe an gmb gmt
# 11 0.1 2.5 2.5
# 12 0.3 2.5 3.9
# 13 0.2 2:5 3.9
# iedge loele

# 2 2

# lopoe gn gmb gmt
# 13 1.0 2.0 3.9
# 10 2.0 3.0 3.9
# 8 3.0 4.0 3.9



### Face load (loaded element, loaded points and load value)
### (local coordinate system)
# iface  loelf

# 1 1

# lopof gn gs2 gsl
# 1 1.0 1.0 3.9
# 4 1/:0 1.0 .9
# 6 1.0 10 3.9
# 7 1.0 1.0 3.9
# 8 1.0 1.0 3.9
# 5 1.0 1.0 3.9
# 3 1.0 1.0 3.9
# 2 1.0 1.0 3:9
# iface loelf

# 2 2

# lopof gn gs2 gsl
# 6 1.0 1.0 3.9
# 9 1.0 1.0 3.9
# 11 1.0 1.0 3,9
# 12 1.0 1.0 3.9
# 13 1.0 1.0 3.9
# 10 1.0 1.0 3.9
# 8 1.0 1.0 3.9
# 7 1.0 1.0 3.9

### Thermal load (loaded point and temperature variation)
# itemp lopot tempn

### Prescribed variables (point, degree of freedom and prescribed value)
### (global coordinate system)
# iprva nnodp ndofp prval
# 1 13 1 0.02
# 2 11 1 -0.01

END_OF FILE
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csm 2 3%75 242

wri vipar

rea vipar

gen # wusing file vipar dw.dat
renl1l2 3 yvyy le-5

ele 38 38 O

snd 2 0.0001 c 0.00 0.00
snd 2 0.0001 c 2.24 0.00
ren 12 3 y vy vy le=5

wri vipar

gld vipar 1 1

end

g

Vi G fr

0.00 2.20 0.00
2.26 0.00 0.00
S
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### Main title of the divisions and weights
Viga parede (refinamento da malha)

### Generation parameters
2 # ngtyp (n. of local dimensions) (lines=>1 ; surfaces=>2 ; solids=>3)
8 # nnodg (n. of nodes of the generated elements)

### Divisions of each element in each direction
# ielem nelsl nels2
1 10 5

### Weights of each element in each direction or
### END OF FILE

# ielem
1

# ielsl weisl
0.35
0.35
0.30
0.525
0.525
0.40
0.30
0.30
0.40
0.30

O W ~-d2oubaWwbhhpe

=

=
-
[0}
=
w
b3

weis?2
0.40
0.40
0.60
0.40
0.40

Ul W

END_OF FILE
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# Primeiro lanco

csm 2 1.5 4.827463
rot: ¢ 000 100 =29.538782
mov -1.7 0.75 0.0

gen 2 9 2 10
cof

# Segundo lanco

csm 2 1.5 4.827463
rot c 000 F R & I ¢ 29.538782
mov 0. 0.75 0.0

2 i
gen 2 9 2 10
mer
# Patamar esquerdo
csm 2 I8 Iabh
gen 2 9 2 2
mov =1.7 -0.75 0.0
mer
# Patamar direito
csm 2 1.5 1.5
gen 2 9 2 2
mov 0.2 =0.75 0.0
mer
# Patamar central
csm 2 0.4 1.5
gen 2 9 1 2
mov =0.2 =0.75 0.0
mer
ccf
snd 3 0.0001 c 0.0 4.95 0.0
ren 2 1 3 yyy le-5

wri escph
end

1
I

JAG%K,AEJ

. ESCADA
%Pﬁﬁﬁ*-HEUCdﬁDﬁ{
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1.0 4.95 0.0

0.0 4.95

1.0



