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Apéndice A

- EXEMPLO 2 - PELA ANTIGA NORMA

Carga de Colapso:

nodel :

max =P;
+ 1.0000 * N1 + 0.7205 * N2 = 0;
- 1.0000 * N1 + 1.0000 * N3 - 0.7205 *
+ 0.6934 * N4 + 0.6934 * N25 + 1.0000 *
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 *
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 *
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 *
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 *
- 1.0000 * N8 + 1.0000 * N10 + 0.7205 *
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000
- 1.0000 * N10 + 1.0000 * N12 - 0.7205
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000
- 1.0000 * N12 + 1.0000 * N14 + 0.7205
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000
- 1.0000 * N14 + 1.0000 * N16 - 0.7205
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000
- 1.0000 * N16 + 1.0000 * N18 + 0.7205
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000
- 1.0000 * N18 + 1.0000 * N20 - 0.7205
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000
- 1.0000 * N20 - 0.7205 * N42 = 0;
- 0.7205 * N2 + 0.7205 * N4 - 0.7205 *
- 0.6934 * N2 - 0.6934 * N4 + 0.6934 *
- 0.7205 * N25 + 0.7205 * N26 - 0.7205
- 0.6934 * N25 - 0.6934 * N26 + 0.6934
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 *
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 *
- 0.7205 * N29 + 0.7205 * N30 - 0.7205
- 0.6934 * N29 - 0.6934 * N30 + 0.6934
- 0.7205 * N11 + 0.7205 * N13 - 0.7205
- 0.6934 * N11 - 0.6934 * N13 + 0.6934
- 0.7205 * N33 + 0.7205 * N34 - 0.7205
- 0.6934 * N33 - 0.6934 * N34 + 0.6934
- 0.7205 * N15 + 0.7205 * N17 - 0.7205
- 0.6934 * N15 - 0.6934 * N17 + 0.6934
- 0.7205 * N37 + 0.7205 * N38 - 0.7205
- 0.6934 * N37 - 0.6934 * N38 + 0.6934
- 0.7205 * N19 + 0.7205 * N21 - 0.7205
- 0.6934 * N19 - 0.6934 * N21 + 0.6934
- 0.7205 * N41 + 0.7205 * N42 - 0.7205
- 0.6934 * N41 - 0.6934 * N42 + 0.6934
+ 0.7205 * N23 + 1.0000 * N46 = 0

N4 + 0.7205 *

N44 =
N6 - 0
N26 =

. 7205 * N26
O .

N9 + 0.7205 *

N49 =
N11 -
* N52
* N13
* N55
* N15
* N58
* N17
* N61
* N19
* N64
* N21
* N67

N23 +
N23 +
* N45
* N45
N27 +
N27 +
* N50
N50
N31
N31
N56
N56
N35
N35
N62
N62
N39
N39
N68
N68
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4+ 1+ 1+ 1

I+ 1

+t+++++++++++++00++ 00
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0.7205 *

. 7205
. 7205
. 7205
. 7205

7205
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7205 *
6934 *
0.7205
0. 6934
7205 *
6934 *
. 7205
. 6934
. 7205
. 6934
. 7205
. 6934
. 7205
. 6934
. 7205
. 6934
. 7205
. 6934
. 7205
. 6934

N29

N25 =

N30

* N33

* N34

* N37

* N38

* N41

N24
N24
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* N47
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N28 =
* N53
N53
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N32
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N59
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N65
N40
N40
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N70
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- 130 - 0.6934 * N23 - 1.0000 * N43 = 0

- 0.7205 * N24 + 0.7205 * N45 - 1.0000 * N46 +
- 260 - 0.6934 * N24 - 1.0000 * N44 - 0.6934 *
+ 0.7205 * N27 - 0.7205 * N47 - 1.0000 * N48 +
- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 *
- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 +
- 0.67 * P- 260 - 0.6934 * N28 - 1.0000 * N49
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 +
- 0.33 * P- 260 - 0.6934 * N31 - 1.0000 * N52
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 +
- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 *
+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 * N6O +
- 0.33* P- 260 - 0.6934 * N35 - 1.0000 * N58
- 0.7205 * N36 + 0.7205 * N62 - 1.0000 * N63 +
- 0.67 * P- 260 - 0.6934 * N36 - 1.0000 * N61
+ 0.7205 * N39 - 0.7205 * N65 - 1.0000 * N66 +
- 260 - 0.6934 * N39 - 1.0000 * N64 - 0.6934 *
- 0.7205 * N4O + 0.7205 * N68 - 1.0000 * N69 +
- 260 - 0.6934 * NAO - 1.0000 * N67 - 0.6934 *
- 0.7205 * N70 - 1.0000 * N71 = 0O

- 130 - 1.0000 * N22 - 0.6934 * N70 = 0

@ND( - 708275. 5059, N1, 408956. 0000) ;

@ND( - 209344. 1819, N2, 0. 0000) ;

@ND( - 708275. 5059, N3, 408956. 0000) ;

@ND( - 209344. 1819, N4, 0. 0000) ;

@ND( - 708275. 5059, N5, 408956. 0000) ;

@ND( - 209344. 1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 90024. 0000) ;
5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;
5059, N10, 408956. 0000) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

1819, N11, 0.

0000) ;

5059, N12, 408956. 0000) ;

1819, N13, 0.

0000) ;

5059, N14, 408956. 0000) ;

1819, N15, 0.

0000) ;

5059, N16, 408956. 0000) ;

1819, N17, 0.

0000) ;

5059, N18, 408956. 0000) ;

1819, N19, 0.

0000) ;

5059, N20, 408956. 0000) ;

1819, N21, 0.

@BND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@BND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,

1819, N23, 0.
1819, N24, 0.
1819, N25, 0.
1819, N26, 0.
1819, N27, 0.
1819, N28, 0.
1819, N29, 0.
1819, N30, 0.
1819, N31, 0.
1819, N32, 0.
1819, N33, 0.
1819, N34, 0.
1819, N35, 0.
1819, N36, 0.
1819, N37, 0.
1819, N38, 0.
1819, N39, 0.

0000) ;

0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;
0000) ;

1. 0000 *
N45 = 0 ;
1. 0000 *

N48

N51

N47 = 0 ;

1. 0000 * N54 =
- 0.6934 * N50
1. 0000 * N57 =
- 0.6934 * N53
1. 0000 * N6O =
N56 = 0O

1. 0000 * N63 =
- 0.6934 * N59
1. 0000 * N66 =
- 0.6934 * N62
1. 0000 * N69 =
N65 = 0
1. 0000 *
N68 = 0

N71

o

o

ol oIl ©
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@ND( - 209344. 1819, N40, 0. 0000) ;
@ND( - 209344. 1819, N41, 0. 0000) ;
@ND( - 209344. 1819, N42, 0. 0000) ;
@ND( 0. 0000, N43, 0. 0000) ;

@ND( 0. 0000, N44, 90024. 0000) ;

@ND( - 209344. 1819, N45, 0. 0000) ;
@ND( - 320843. 5059, N46, 21524. 0000) ;
@ND( - 209344. 1819, N47, 0. 0000) ;
@ND( - 320843. 5059, N48, 21524. 0000) ;
@ND( 0. 0000, N49, 90024. 0000) ;

@ND( - 209344. 1819, N50, 0. 0000) ;
@ND( - 320843. 5059, N51, 21524. 0000) ;
@ND( 0. 0000, N52, 90024. 0000) ;

@ND( - 209344. 1819, N53, 0. 0000) ;
@ND( - 320843. 5059, N54, 21524. 0000) ;
@ND( 0. 0000, N55, 90024. 0000) ;

@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 90024. 0000) ;

@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 90024. 0000) ;

@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 90024. 0000) ;

@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 90024. 0000) ;

@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;

@REE(NL) ;
@REE(N2) ;

@REE(N70) :
@REE(N71) :

END
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Resultado da Carga de Colapso:

G obal optimal solution found at step: 30

bj ective val ue:

Vari abl e
P
N1
N2
N3
N4
N25
N44
N5
N6
N26
N7
N8
N9
N29
N49
N10
N11
N30
N52
N12
N13
N33
N55
N14
N15
N34
N58
N16
N17
N37
N61
N18
N19
N38
N64
N20
N21
N4 1
N67
N4 2
N23
N24
N45
N4 7
N27
N28
N50
N53
N31
N32
N56
N59

88984. 00

Val ue
88984. 00
93812. 55

-130204. 8
187084. 8
-187. 4820
-129642. 3
90024. 00
280221.9
-129267. 4
0. 0000000
89634. 00
311139.5
0. 0000000
-42911. 34
29754.72
311274.6
-187. 4820
0. 0000000
130. 0000
311274. 6
0. 0000000
0. 0000000
0. 0000000
311139.5
0. 0000000
-187. 4820
130. 0000
280221.9
-42911. 34
0. 0000000
29754.72
187084. 8
0. 0000000
-129267. 4
89634. 00
93812. 55
-129642. 3
-187. 4820
90024. 00
-130204. 8
-187. 4820
-130204. 8
0. 0000000
-129642. 3
0. 0000000
-129267. 4
0. 0000000
-42911. 34
0. 0000000
-187. 4820
-187. 4820
0. 0000000

Redu

[eNeoNolooloNeoNolNoNolololololoNeoNolNololololoNoloNeololoNolololoNeoloNeoloNololoNeoloNeoloNeoloN ol ololleoNeNoeNe]

97

ced Cost
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
1. 000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 6934000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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N35
N36
N62
N65
N39
N40
N68
N70
N46
N43
N48
N51
N54
N57
NGO
N63
N6 6
N69
N71
N22

-42911. 34
0. 0000000
-129267. 4
0. 0000000
-129642. 3
0. 0000000
-130204. 8
-187. 4820

135. 0808
0. 0000000
-93677. 47
-187084.
-280221.
-311139.
-311139.
-280221.
-187084.
-93677. 47

135. 0808
0. 0000000

0 © U1 01 © 0

[eNoNoloNeoloNeNolNe]
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. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
1. 000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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- EXEMPLO 2- PELA NOVA NORMA

Carga de Colapso:

nodel :

max =P;
+ 1.0000 * N1 + 0.7205 * N2 = 0;
- 1.0000 * N1 + 1.0000 * N3 - 0.7205 * N4 + 0.7205 * N25 = 0
+ 0.6934 * N4 + 0.6934 * N25 + 1.0000 * N44 = 0
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 * N6 - 0.7205 * N26 = O
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 * N26 = O ;
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 * N9 + 0.7205 * N29 = 0
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 * N49 = 0
- 1.0000 * N8 + 1.0000 * N10 + 0.7205 * N11 - 0.7205 * N30 =
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000 * N52 = 0
- 1.0000 * N10 + 1.0000 * N12 - 0.7205 * N13 + 0.7205 * N33 =
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000 * N55 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7205 * N15 - 0.7205 * N34 =
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000 * N58 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7205 * N17 + 0.7205 * N37 =
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000 * N61 = 0
- 1.0000 * N16 + 1.0000 * N18 + 0.7205 * N19 - 0.7205 * N38 =
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000 * N64 = 0
- 1.0000 * N18 + 1.0000 * N20 - 0.7205 * N21 + 0.7205 * N4l =
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000 * N67 = O
- 1.0000 * N20 - 0.7205 * N42 = O;
- 0.7205 * N2 + 0.7205 * N4 - 0.7205 * N23 + 0.7205 * N24 = 0O
- 0.6934 * N2 - 0.6934 * N4 + 0.6934 * N23 + 0.6934 * N24 = 0
- 0.7205 * N25 + 0.7205 * N26 - 0.7205 * N45 + 0.7205 * N47 =
- 0.6934 * N25 - 0.6934 * N26 + 0.6934 * N45 + 0.6934 * NA7 =
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 * N27 + 0.7205 * N28 = 0
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 * N27 + 0.6934 * N28 = 0O
- 0.7205 * N29 + 0.7205 * N30 - 0.7205 * N50 + 0.7205 * N53 =
- 0.6934 * N29 - 0.6934 * N30 + 0.6934 * N50 + 0.6934 * N53 =
- 0.7205 * N11 + 0.7205 * N13 - 0.7205 * N31 + 0.7205 * N32 =
- 0.6934 * N11 - 0.6934 * N13 + 0.6934 * N31 + 0.6934 * N32 =
- 0.7205 * N33 + 0.7205 * N34 - 0.7205 * N56 + 0.7205 * N59 =
- 0.6934 * N33 - 0.6934 * N34 + 0.6934 * N56 + 0.6934 * N59 =
- 0.7205 * N15 + 0.7205 * N17 - 0.7205 * N35 + 0.7205 * N36 =
- 0.6934 * N15 - 0.6934 * N17 + 0.6934 * N35 + 0.6934 * N36 =
- 0.7205 * N37 + 0.7205 * N38 - 0.7205 * N62 + 0.7205 * N65 =
- 0.6934 * N37 - 0.6934 * N38 + 0.6934 * N62 + 0.6934 * N65 =
- 0.7205 * N19 + 0.7205 * N21 - 0.7205 * N39 + 0.7205 * N40 =
- 0.6934 * N19 - 0.6934 * N21 + 0.6934 * N39 + 0.6934 * N4O =
- 0.7205 * N41 + 0.7205 * N42 - 0.7205 * N68 + 0.7205 * N70 =
- 0.6934 * N41 - 0.6934 * N42 + 0.6934 * N68 + 0.6934 * N70 =
+ 0.7205 * N23 + 1.0000 * N46 = 0
- 130 - 0.6934 * N23 - 1.0000 * N43 = 0

- 0.7205 * N24 0.7205 * N45 1.0000 * N46 + 1.0000 * N48
- 260 - 0.6934 N24 - 1.0000 N44 - 0.6934 * N45 = 0 ;

+ 0.7205 * N27 - 0.7205 * N47 - 1.0000 * N48 + 1.0000 * N51 =
- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 * NA7 = 0 ;

- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 + 1.0000 * N54 =
- 0.67 * P - 260 - 0.6934 * N28 - 1.0000 * N49 - 0.6934 * N50
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 + 1.0000 * N57 =
- 0.33 * P- 260 - 0.6934 * N31 - 1.0000 * N52 - 0.6934 * N53
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 + 1.0000 * N60 =
- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 * N56 = O ;

* 4
% 1
1

oo
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+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 *
- 0.33 * P- 260 - 0.6934 * N35 -
. 7205 * N36 + 0.7205 * N62 - 1.0000 *

.67 * P -

1
oNeoNoNolNel

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

260 0.6934 * N36 -

. 7205 * N39 - 0.7205 * N65 - 1.0000 *
- 260 - 0.6934 * N39 - 1.0000 * No4 -
- 0.7205 * NAO + 0.7205 * N68
- 260 - 0.6934 * N4O - 1.0000 * Ne7
- 0.7205 * N70 - 1.0000 * Nr71
- 130 - 1.0000 * N22 - 0.6934

0 ;
N70

*

5059, N1, 408956. 0000) ;
1819, N2, 0. 0000) ;
5059, N3, 408956. 0000) ;
1819, N4, 0. 0000) ;
5059, N5, 408956. 0000) ;
1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 108960. 8400) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;

5059, N10, 408956. 0000) ;
1819, N11, 0. 0000) ;
5059, N12, 408956. 0000) ;
1819, N13, 0. 0000) ;
5059, N14, 408956. 0000) ;
1819, N15, 0. 0000) ;
5059, N16, 408956. 0000) ;
1819, N17, 0. 0000) ;
5059, N18, 408956. 0000) ;
1819, N19, 0. 0000) ;
5059, N20, 408956. 0000) ;
1819, N21, 0. 0000) ;

@ND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@BND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,

1819, N23, 0. 0000) ;
1819, N24, 0. 0000) ;
1819, N25, 0. 0000) ;
1819, N26, 0. 0000) :
1819, N27, 0. 0000) ;
1819, N28, 0. 0000) ;
1819, N29, 0. 0000) ;
1819, N30, 0. 0000) ;
1819, N31, 0. 0000) ;
1819, N32, 0. 0000) ;
1819, N33, 0. 0000) ;
1819, N34, 0. 0000) :
1819, N35, 0. 0000) ;
1819, N36, 0. 0000) ;
1819, N37, 0. 0000) ;
1819, N38, 0. 0000) ;
1819, N39, 0. 0000) ;
1819, N40, 0. 0000) ;
1819, N41, 0. 0000) ;
1819, N42, 0. 0000) ;

@BND( 0. 0000, N43, 0. 0000) ;
@BND( 0. 0000, N44, 108960. 8400) ;

@ND( - 209344,
@ND( - 320843.
@ND( - 209344,
@3ND( - 320843.

1819, N45, 0. 0000) ;
5059, N46, 21524. 0000) ;
1819, N47, 0. 0000) ;
5059, N48, 21524. 0000) ;

@BND( 0. 0000, N49, 108960. 8400) ;

@BND( - 209344,

1819, N50, 0. 0000) ;

N60 + 1.0000 *

o--

ol ol ©
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@ND( - 320843. 5059, N51, 21524. 0000) ;
@ND( 0. 0000, N52, 108960. 8400) ;
@ND( - 209344. 1819, N53, 0. 0000) ;
@ND( - 320843. 5059, N54, 21524. 0000) ;
@ND( 0. 0000, N55, 108960. 8400) ;
@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 108960. 8400) ;
@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 108960. 8400) ;
@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 108960. 8400) ;
@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 108960. 8400) ;
@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;

@REE(N1) ;
@REE(N2) ;

@REE( N70) ;
@REE(N71) ;

END
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Resultado da Carga de Colapso:
G obal optinmal solution found at step: 32
Obj ective val ue: 104501.5

Vari abl e Val ue Reduced Cost
P 104501.5 0. 0000000
N1 109936. 5 0. 0000000
N2 -152583. 6 0. 0000000
N3 219332.6 0. 0000000
N4 -187. 4820 0. 0000000
N25 -152021.1 0. 0000000
N44 105541.5 0. 0000000
N5 328593. 7 0. 0000000
N6 -151646. 2 0. 0000000
N26 0. 0000000 0. 0000000
N7 105151.5 0. 0000000
N8 372582. 4 0. 0000000
N9 0. 0000000 0. 0000000
N29 -61053. 03 0. 0000000
N49 42334. 17 0. 0000000
N10 408956. 0 0. 0000000
N11 -61240. 51 0. 0000000
N30 -10756. 69 0. 0000000
N52 49922. 86 0. 0000000
N12 408956. 0 -0. 1445026
N13 -61053. 03 0. 0000000
N33 -61053. 03 0. 0000000
N55 84668. 34 0. 0000000
N14 372582. 4 0. 0000000
N15 -10756. 69 0. 0000000
N34 -61240. 51 0. 0000000
N58 49922. 86 0. 0000000
N16 328593. 7 0. 0000000
N17 -61053. 03 0. 0000000
N37 0. 0000000 0. 0000000
N61 42334. 17 0. 0000000
N18 219332.6 0. 0000000
N19 0. 0000000 0. 0000000
N38 -151646. 2 0. 0000000
N64 105151.5 0. 0000000
N20 109936. 5 0. 0000000
N21 -152021.1 0. 0000000
N4 1 -187. 4820 0. 0000000
N67 105541.5 0. 0000000
N42 -152583. 6 0. 0000000
N23 -187. 4820 0. 0000000
N24 -152583. 6 0. 0000000
N45 0. 0000000 0. 0000000
N47 -152021.1 0. 0000000
N27 0. 0000000 0. 0000000
N28 -151646. 2 0. 0000000
N50 -10756. 69 0. 0000000
N53 -61053. 03 0. 0000000
N31 -61053. 03 0. 0000000
N32 -61240.51 0. 0000000
N56 -61240. 51 0. 0000000
N59 -61053. 03 0. 0000000
N35 -61053. 03 0. 0000000
N36 -10756. 69 0. 0000000
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N62
N65
N39
N40
N68
N70
N4 6
N43
N4 8
N51
N54
N57
N60
N63
N6 6
N69
N71
N22

-151646. 2
0. 0000000
-152021.1
0. 0000000
-152583. 6
-187. 4820

135. 0808
0. 0000000
-109801.
-219332.
- 320843.
-320843.
-320843.
-320843.
-219332.
-109801.

135. 0808
0. 0000000

~AOOCTOTO101 O B
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. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1445026
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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- EXEMPLO 2- PELA ANTIGA NORMA

Dimensionamento para P = 89 kN:

nodel :

DATA:
P = 63560;
ENDDATA

mn= (AL * 30 + A3 * 30 + A5 * 30 + A8 * 30 + A10 * 30 + Al2 *
30 + A14 * 30 + Al16 * 30 + A18 * 30 + A20 * 30 + A46 * 30 + A48 *
30 + A1 * 30 + A54 * 30 + A57 * 30 + A60 * 30 + A63 * 30 + AG6 *
30 + A69 * 30 + A71 * 30 + A44 * 28.87 + A7 * 28.87 + A49 * 28.87
+ A52 * 28.87 + AS5 * 28.87 + A58 * 28.87 + A61 * 28.87 + A64 *
28.87 + A67 * 28.87 );

PUC-Rio - Certificacdo Digital N° 0115540/CA

+ 1.0000 * N1 + 0.7205 * N2 = O;
- 1.0000 * NI + 1.0000 * N3 - 0.7205 * N4 + 0.7205 * N25 = O
+ 0.6934 * Nd + 0.6934 * N25 + 1.0000 * N4d4 =0
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 * N6 - 0.7205 * N26 = O
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 * N26 = O
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 * N9 + 0.7205 * N29 = O
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 * N49 = 0O
- 1.0000 * N8 + 1.0000 * N10O + 0.7205 * N11 - 0.7205 * N30 = O
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000 * N52 = O
- 1.0000 * N10 + 1.0000 * N12 - 0.7205 * N13 + 0.7205 * N33 =0
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000 * N55 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7205 * N15 - 0.7205 * N34 = 0
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000 * N58 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7205 * N17 + 0.7205 * N37 =0
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000 * N61 = O
- 1.0000 * N16 + 1.0000 * N18 + 0.7205 * N19 - 0.7205 * N38 = 0
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000 * N64 = O
- 1.0000 * N18 + 1.0000 * N20 - 0.7205 * N21 + 0.7205 * Nd1 =0
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000 * N67 = O

1.0000 * N20 - 0.7205 * N42 = O;
- 0.7205 * N2 + 0.7205 * N4 - 0.7205 * N23 + 0.7205 * N24 = 0
- 0.6934 * N2 - 0.6934 * Nd + 0.6934 * N23 + 0.6934 * N24 = 0
- 0.7205 * N25 + 0.7205 * N26 - 0.7205 * N45 + 0.7205 * NA7 = 0
- 0.6934 * N25 - 0.6934 * N26 + 0.6934 * N45 + 0.6934 * NA7 = O
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 * N27 + 0.7205 * N28 = O
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 * N27 + 0.6934 * N28 = 0
- 0.7205 * N29 + 0.7205 * N30 - 0.7205 * N5O + 0.7205 * N353 =0
- 0.6934 * N29 - 0.6934 * N30 + 0.6934 * N50 + 0.6934 * N53 = O
- 0.7205 * N11 + 0.7205 * N13 - 0.7205 * N31 + 0.7205 * N32 = 0
- 0.6934 * N11 - 0.6934 * N13 + 0.6934 * N31 + 0.6934 * N32 = O
- 0.7205 * N33 + 0.7205 * N34 - 0.7205 * N56 + 0.7205 * N59 =0
- 0.6934 * N33 - 0.6934 * N34 + 0.6934 * N56 + 0.6934 * N59 = O
- 0.7205 * N15 + 0.7205 * N17 - 0.7205 * N35 + 0.7205 * N36 = O
- 0.6934 * N15 - 0.6934 * N17 + 0.6934 * N35 + 0.6934 * N36 = O
- 0.7205 * N37 + 0.7205 * N38 - 0.7205 * N62 + 0.7205 * N65 = O
- 0.6934 * N37 - 0.6934 * N38 + 0.6934 * N62 + 0.6934 * N65 = 0
- 0.7205 * N19 + 0.7205 * N21 - 0.7205 * N39 + 0.7205 * NAO = O
- 0.6934 * N19 - 0.6934 * N21 + 0.6934 * N39 + 0.6934 * N0 = O
- 0.7205 * NA1 + 0.7205 * N42 - 0.7205 * N68 + 0.7205 * N70 = O
- 0.6934 * NA1 - 0.6934 * N42 + 0.6934 * N68 + 0.6934 * N70 = O
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+ 0.7205 * N23 + 1.0000 * Nd6 = O

- 130 - 0.6934 * N23 - 1.0000 * N43 =0

- 0.7205 * N24 + 0.7205 * N45 - 1.0000 * N46 +
- 260 - 0.6934 * N24 - 1.0000 * N44 - 0.6934 *
+ 0.7205 * N27 - 0.7205 * N47 - 1.0000 * N48 +
- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 *
- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 +
- 0.67 * P - 260 - 0.6934 * N28 - 1.0000 * N49
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 +
- 0.33* P- 260 - 0.6934 * N31 - 1.0000 * N52
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 +
- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 *
+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 * N60O +
- 0.33 * P- 260 - 0.6934 * N35 - 1.0000 * N58
- 0.7205 * N36 + 0.7205 * N62 - 1.0000 * N63 +
- 0.67 * P - 260 - 0.6934 * N36 - 1.0000 * Ne61
+ 0.7205 * N39 - 0.7205 * N65 - 1.0000 * N66 +
- 260 - 0.6934 * N39 - 1.0000 * N64 - 0.6934 *
- 0.7205 * N4O + 0.7205 * N68 - 1.0000 * N69 +
- 260 - 0.6934 * N40 - 1.0000 * N67 - 0.6934 *
- 0.7205 * N70 - 1.0000 * N71 =0

- 130 - 1.0000 * N22 - 0.6934 * N70 = 0

N1 - 46791 * Al <= O;

213797.46 + 46791 * Al + N1 >= O;

N3 - 46791 * A3 <= O;

213797.46 + 46791 * A3 + N3 >= O;

N5 - 46791 * A5 <= O;

213797.46 + 46791 * A5 + N5 >= O;

N8 - 46791 * A8 <= O;

213797.46 + 46791 * A8 + N8 >= O;

N10 - 46791 * Al10 <= O;

213797. 46 + 46791 * A10 + N10 >= O;

N12 - 46791 * Al2 <= O;

213797. 46 + 46791 * Al2 + N12 >= O;

N14 - 46791 * Al4 <= O;

213797.46 + 46791 * Al4 + N14 >= O;

N16 - 46791 * Al6 <= O;

213797. 46 + 46791 * Al6 + N16 >= O;

N18 - 46791 * Al18 <= O;

213797.46 + 46791 * Al8 + N18 >= O;

N20 - 46791 * A20 <= O;

213797. 46 + 46791 * A20 + N20 >= O;

N46 - 46791 * 46 <= O;

213797.46 + 46791 * A46 + N46 >= O;

N48 - 46791 * A48 <= 0;

213797.46 + 46791 * A48 + N48 >= O;

N51 - 46791 * A51 <= O;

213797.46 + 46791 * A51 + N51 >= O;

N54 - 46791 * A54 <= 0;

213797. 46 + 46791 * A54 + N54 >= O;

N57 - 46791 * A57 <= O;

213797. 46 + 46791 * A57 + N57 >= O;

N6O - 46791 * A60 <= O;

213797. 46 + 46791 * A60 + N60 >= O;

N63 - 46791 * A63 <= O;

213797. 46 + 46791 * A63 + N63 >= O;

N66 - 46791 * A66 <= O;

213797. 46 + 46791 * A66 + N66 >= O;

N69 - 46791 * A69 <= O;

213797. 46 + 46791 * A69 + N69 >= O;

N71 - 46791 * A71 <= O;

1. 0000 *
N45 = 0 ;
1. 0000 *

N4 8

N51

N7 = 0 ;

1. 0000 * N54 =
- 0.6934 * N50
1. 0000 * N57 =
- 0.6934 * N53
1. 0000 * N6O =
N56 = 0

1. 0000 * N63 =
- 0.6934 * N59
1. 0000 * N66 =
- 0.6934 * N62
1. 0000 * N69 =
N65 = 0
1. 0000 *
N68 = 0

N71 =

o
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213797.46 + 46791 * A71 + N71 >= O;

N44 - 63939 *

Ad44 <= 0;

N7 - 63939 * A7 <= 0,

N49 - 63939
N52 - 63939
N55 - 63939
N58 - 63939
N61 - 63939
N64 - 63939
N67 - 63939

* ok X X X X *

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

A49 <=
A52 <=
A55 <=
A58 <=
AB61 <=
A64 <=
AB67 <=

PLLeLeeee

5059, N1, 408956. 0000) ;
1819, N2, 0. 0000) ;
5059, N3, 408956. 0000) ;
1819, N4, 0. 0000) ;
5059, N5, 408956. 0000) ;
1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 90024. 0000) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;
5059, N10, 408956. 0000) ;
1819, N11, 0. 0000) ;
5059, N12, 408956. 0000) ;
1819, N13, 0. 0000) ;
5059, N14, 408956. 0000) ;
1819, N15, 0. 0000) ;
5059, N16, 408956. 0000) ;
1819, N17, 0. 0000) ;
5059, N18, 408956. 0000) ;
1819, N19, 0. 0000) ;
5059, N20, 408956. 0000) ;
1819, N21, 0. 0000) ;

@BND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@BND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,

1819, N23, 0. 0000) ;
1819, N24, 0. 0000) ;
1819, N25, 0. 0000) ;
1819, N26, 0. 0000) ;
1819, N27, 0. 0000) ;
1819, N28, 0. 0000) ;
1819, N29, 0. 0000) ;
1819, N30, 0. 0000) ;
1819, N31, 0. 0000) ;
1819, N32, 0. 0000) ;
1819, N33, 0. 0000) ;
1819, N34, 0. 0000) ;
1819, N35, 0. 0000) ;
1819, N36, 0. 0000) ;
1819, N37, 0. 0000) ;
1819, N38, 0. 0000) ;
1819, N39, 0. 0000);
1819, N40, 0. 0000) ;
1819, N41, 0. 0000) ;
1819, N42, 0. 0000) ;

@BND( 0. 0000, N43, 0. 0000) ;
@BND( 0. 0000, N44, 90024. 0000) ;

@ND( - 209344,
@3ND( - 320843.
@ND( - 209344,
@ND( - 320843.

1819, N45, 0. 0000) ;
5059, N46, 21524. 0000) ;
1819, N47, 0. 0000) ;
5059, N48, 21524. 0000) ;

@BND( 0. 0000, N49, 90024. 0000) ;


DBD
PUC-Rio - Certificação Digital Nº 0115540/CA


PUC-Rio - Certificacdo Digital N° 0115540/CA

Apéndice A

@ND( - 209344. 1819, N50, 0. 0000) ;
@ND( - 320843. 5059, N51, 21524. 0000) ;
@ND( 0. 0000, N52, 90024. 0000) ;

@ND( - 209344. 1819, N53, 0. 0000) ;
@ND( - 320843. 5059, N54, 21524. 0000) ;
@ND( 0. 0000, N55, 90024. 0000) ;

@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 90024. 0000) ;

@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 90024. 0000) ;

@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 90024. 0000) ;

@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 90024. 0000) ;

@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;
@ND( 0. 72, AL, 19. 2) ;

@ND( 0. 72, A3, 19. 2) ;

@ND( 0. 72, A5, 19. 2) ;

@ND( 0. 72, A8, 19. 2) :

@ND( 0. 72, AL0, 19. 2) ;

@ND( 0. 72, A12, 19. 2) :

@ND( 0. 72, Al4, 19. 2) ;

@ND( 0. 72, A16, 19. 2) ;

@ND( 0. 72, A18, 19. 2) ;

@ND( 0. 72, A20, 19. 2) ;

@ND( 0. 4, A46, 19. 2) ;

@ND( 0. 4, A48, 19. 2) ;

@ND( 0. 4, A51, 19. 2) :

@ND( 0. 4, A54, 19. 2) :

@ND( 0. 4, A57, 19. 2) ;

@ND( 0. 4, ABO, 19. 2) ;

@ND( 0. 4, AB3, 19. 2) ;

@ND( 0. 4, AB6, 19. 2) ;

@ND( 0. 4, A9, 19. 2) ;

@ND( 0. 4, A71, 19. 2) ;

@ND( 0. 23, Ad4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) :

@ND( 0. 23, A49, 14. 4) ;

@ND( 0. 23, A52, 14. 4) :

@ND( 0. 23, A55, 14. 4) ;

@ND( 0. 23, A58, 14. 4) ;

@ND( 0. 23, A61, 14. 4) ;

@ND( 0. 23, AB4, 14. 4) ;

@ND( 0. 23, A67, 14. 4) ;

@REE(NL) ;
@REE(N2) ;

@REE(N70) ;
@REE(N71) ;

END
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Resultado do Dimensionamento para P = 89 kN:

G obal opti mal

solution found at step:
Obj ective val ue:

Vari abl e
P
Al
A3
A5
A8
Al10
Al12
Al4
Al6
Al18
A20
A46
A48
A51
A54
A57
A60
A63
A66
A69
A71
Ad4
A7
A49
A52
A55
A58
A61
A64
A67
N1
N2
N3
N4
N25
N44
N5
N6
N26
N7
N8
N9
N29
N49
N10
N11
N30
N52
N12
N13
N33
N55
N14
N15

Val ue
63560. 00
. 440339
. 869131
295035
. 769481
. 772368
. 772368
. 769481
. 295035
. 869131
. 440339
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
1.010338
1.004238
0. 3341435
0. 2300000
0. 2300000
0. 2300000
0. 3341435

1.004238
1.010338
67394. 91
-93539. 08
134249.5
-187. 4820
-92976. 64
64600. 00
200969. 0
-92601. 67
0. 0000000
64210. 00
223168. 8
0. 0000000
-30811. 65
21364. 80
223303.9
-187. 4820
0. 0000000
130. 0000
223303.9
0. 0000000
0. 0000000
0. 0000000
223168. 8
0. 0000000

PN DBIANRE

[eNeoNoloNoNoNeoloNeNe)

69

Re

1364. 317

duced Cost
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
0. 0000000
0. 0000000
0. 0000000
28. 87000
28. 87000
28. 87000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

[eNeoNoloNoNoNeNoNeNolNe)

[eNeNolNoNoNoNeoloNololNeololNololoNoloNeololNeloNeNolNoNoNoeNe]
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N34
N58
N16
N17
N37
N6 1
N18
N19
N38
N64
N20
N21
N41
N67
N4 2
N23
N24
N45
N47
N27
N28
N50
N53
N31
N32
N56
N59
N35
N36
N62
N65
N39
N40
N68
N70
N46
N43
N48
N51
N54
N57
N60
N63
N6 6
N69
N71
N22

-187. 4820
130. 0000
200969.0

-30811. 65

0. 0000000
21364. 80
134249.5

0. 0000000

-92601. 67
64210. 00
67394. 91

-92976. 64

-187. 4820
64600. 00

- 93539. 08

-187. 4820

- 93539. 08

0. 0000000

-92976. 64

0. 0000000

-92601. 67

0. 0000000

-30811. 65

0. 0000000

-187. 4820

-187. 4820

0. 0000000

-30811. 65

0. 0000000

-92601. 67

0. 0000000

-92976. 64

0. 0000000

- 93539. 08

-187. 4820
135. 0808

0. 0000000

-67259. 83

-134249.5

-200969.

-223168.

-223168.

-200969.

-134249.

-67259. 83
135. 0808

0. 0000000

U1 O oo

[eNeoNeoloNoloNoNoNoNoNoNoloNeloNe e
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. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

-0.1088121E-02

0.

0000000

-0.1088121E-02

0.

0000000

-0. 7750346E- 03

0.

0000000

-0.4619478E-03

0.
0.

0000000
0000000

-0.4619478E-03

0.

0000000

-0. 7750346E- 03

oNeoNe]

eNeNoloNoloNoloNeoloNeNoNeNoNeo)

. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 0000000
. 0000000
.1117731E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
.1117731E- 02
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Dimensionamento para P = 104,5 kN:

nodel :

DATA:
P = 74643. 57,
ENDDATA

mn= (AL * 30 + A3 * 30 + A5 30 + A8 * 30 + A10 * 30 + Al2 *
30 + A14 * 30 + Al6 * 30 + Al8 30 + A20 * 30 + A46 * 30 + A48 *
30 + A51 * 30 + A54 * 30 + A57 30 + A60 * 30 + A63 * 30 + A66 *
30 A69 * 30 + A71 * 30 + A44 * 28.87 + A7 * 28.87 + A49 * 28.87
+ A52 * 28.87 + AS5 * 28.87 + A58 * 28.87 + A61 * 28.87 + A64 *
28.87 + A67 * 28.87 );

* X X

+

+ 1.0000 * N1 + 0.7205 * N2 = O,
- 1.0000 * N1 + 1.0000 * N3 - 0.7205 * Nd + 0.7205 * N25 = O
+ 0.6934 * N4 + 0.6934 * N25 + 1.0000 * N4d4 =0
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 * N6 - 0.7205 * N26 = O
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 * N26 = O
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 * N9 + 0.7205 * N29 = O
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 * N49 = O
- 1.0000 * N8 + 1.0000 * N1O + 0.7205 * N11 - 0.7205 * N30 = O
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000 * N52 = O
- 1.0000 * N10 + 1.0000 * N12 - 0.7205 * N13 + 0.7205 * N33 =0
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000 * N55 = O
- 1.0000 * N12 + 1.0000 * N14 + 0.7205 * N15 - 0.7205 * N34 = 0
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000 * N58 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7205 * N17 + 0.7205 * N37 = O
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000 * N61 = O
- 1.0000 * N16 + 1.0000 * N18 + 0.7205 * N19 - 0.7205 * N38 = 0
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000 * N64 = 0
- 1.0000 * N18 + 1.0000 * N20 - 0.7205 * N21 + 0.7205 * N41 = O
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000 * N67 = O

1.0000 * N20 - 0.7205 * N42 = O,
- 0.7205 * N2 + 0.7205 * Nd - 0.7205 * N23 + 0.7205 * N24 = 0
- 0.6934 * N2 - 0.6934 * Nd + 0.6934 * N23 + 0.6934 * N24 = 0
- 0.7205 * N25 + 0.7205 * N26 - 0.7205 * N45 + 0.7205 * NA7 = O
- 0.6934 * N25 - 0.6934 * N26 + 0.6934 * N5 + 0.6934 * N7 = 0
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 * N27 + 0.7205 * N28 = O
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 * N27 + 0.6934 * N28 = 0
- 0.7205 * N29 + 0.7205 * N30 - 0.7205 * N50 + 0.7205 * N353 =0
- 0.6934 * N29 - 0.6934 * N30 + 0.6934 * N50 + 0.6934 * N53 = 0
- 0.7205 * N11 + 0.7205 * N13 - 0.7205 * N31 + 0.7205 * N32 =0
- 0.6934 * N11 - 0.6934 * N13 + 0.6934 * N31 + 0.6934 * N32 = 0
- 0.7205 * N33 + 0.7205 * N34 - 0.7205 * N56 + 0.7205 * N59 =0
- 0.6934 * N33 - 0.6934 * N34 + 0.6934 * N56 + 0.6934 * N59 = O
- 0.7205 * N15 + 0.7205 * N17 - 0.7205 * N35 + 0.7205 * N36 = O
- 0.6934 * N15 - 0.6934 * N17 + 0.6934 * N35 + 0.6934 * N36 = O
- 0.7205 * N37 + 0.7205 * N38 - 0.7205 * N62 + 0.7205 * N65 = 0
- 0.6934 * N37 - 0.6934 * N38 + 0.6934 * N62 + 0.6934 * N65 = O
- 0.7205 * N19 + 0.7205 * N21 - 0.7205 * N39 + 0.7205 * NAO = O
- 0.6934 * N19 - 0.6934 * N21 + 0.6934 * N39 + 0.6934 * N4A0O = O
- 0.7205 * N41 + 0.7205 * N42 - 0.7205 * N68 + 0.7205 * N70 = O
- 0.6934 * NA1 - 0.6934 * N42 + 0.6934 * N68 + 0.6934 * N70 = 0
+ 0.7205 * N23 + 1.0000 * N46 = 0
- 130 - 0.6934 * N23 - 1.0000 * Nd3 =0
- 0.7205 * N24 + 0.7205 * N45 - 1.0000 * N46 + 1.0000 * N48 =0
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- 260 - 0.6934 * N24 - 1.0000 * N44 - 0.6934 * NA5 = O

+ 0.7205 * N27 - 0.7205 * N4A7 - 1.0000 * N48 + 1.0000 * N51 =0

- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 * A7 = 0

- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 + 1.0000 * N54 =0

- 0.67 * P - 260 - 0.6934 * N28 - 1.0000 * N49 - 0.6934 * N50 = O;
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 + 1.0000 * N57 =0

- 0.33 * P- 260 - 0.6934 * N31 - 1.0000 * N52 - 0.6934 * N53 = O;
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 + 1.0000 * N6O = O

- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 * N56 = O

+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 * N6O + 1.0000 * N63 =0

- 0.33 * P- 260 - 0.6934 * N35 - 1.0000 * N58 - 0.6934 * N59 = O;
- 0.7205 * N36 + 0.7205 * N62 - 1.0000 * N63 + 1.0000 * N66 = O

- 0.67 * P - 260 - 0.6934 * N36 - 1.0000 * N61 - 0.6934 * N62 = O;
+ 0.7205 * N39 - 0.7205 * N65 - 1.0000 * N66 + 1.0000 * N69 = O

- 260 - 0.6934 * N39 - 1.0000 * N64 - 0.6934 * N65 = O

- 0.7205 * NAO + 0.7205 * N68 - 1.0000 * N69 + 1.0000 * N71 =0

- 260 - 0.6934 * NAO - 1.0000 * N67 - 0.6934 * N68 = 0
- 0.7205 * N70 - 1.0000 * N71 =0

- 130 - 1.0000 * N22 - 0.6934 * N7/70 = 0
N1 - 46791 * Al <= 0;

213797.46 + 46791 * Al + N1 >= O;
N3 - 46791 * A3 <= 0;

213797.46 + 46791 * A3 + N3 >= O;
N5 - 46791 * A5 <= O;

213797.46 + 46791 * A5 + N5 >= O;
N8 - 46791 * A8 <= O0;

213797.46 + 46791 * A8 + N8 >= 0;
N10 - 46791 * AlO0 <= O;

213797.46 + 46791 * A10 + N10 >= O;
N12 - 46791 * Al2 <= O;

213797.46 + 46791 * Al2 + N12 >= O,
N14 - 46791 * Al4 <= O;

213797.46 + 46791 * Al4 + N14 >= 0;
N16 - 46791 * Al6 <= O;

213797.46 + 46791 * Al6 + N16 >= O;
N18 - 46791 * Al8 <= 0;

213797.46 + 46791 * Al8 + N18 >= 0;
N20 - 46791 * A20 <= O;

213797.46 + 46791 * A20 + N20 >= O;
N46 - 46791 * 46 <= O;

213797.46 + 46791 * A46 + N46 >= O;
N48 - 46791 * A48 <= O;

213797.46 + 46791 * A48 + N48 >= 0;
N51 - 46791 * A51 <= O;

213797.46 + 46791 * A51 + N51 >= O;
N54 - 46791 * A54 <= 0;

213797.46 + 46791 * A54 + N54 >= 0;
N57 - 46791 * A57 <= O;

213797.46 + 46791 * A57 + N57 >= O,
N60 - 46791 * A60 <= O;

213797.46 + 46791 * A60 + N60 >= O,
N63 - 46791 * A63 <= O0;

213797.46 + 46791 * AB3 + N63 >= 0;
N66 - 46791 * A66 <= 0;

213797.46 + 46791 * AB6 + N66 >= O;
N69 - 46791 * A69 <= O;

213797.46 + 46791 * A69 + N69 >= O;
N71 - 46791 * A71 <= O;

213797.46 + 46791 * A71 + N/1 >= O,
N44 - 63939 * Ad4 <= O;

N7 - 63939 * A7 <= 0;
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N49 - 63939
N52 - 63939
N55 - 63939
N58 - 63939
N61 - 63939
N64 - 63939
N67 - 63939

EE T T

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

A49 <=
A52 <=
A55 <=
A58 <=
A61 <=
A64 <=
A7 <=

eLeLeeee e

5059, N1, 408956. 0000) ;
1819, N2, 0. 0000) ;
5059, N3, 408956. 0000) ;
1819, N4, 0. 0000) ;
5059, N5, 408956. 0000) ;
1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 90024. 0000) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@3ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;
5059, N10, 408956. 0000) ;
1819, N11, 0. 0000) ;
5059, N12, 408956. 0000) ;
1819, N13, 0. 0000) ;
5059, N14, 408956. 0000) ;
1819, N15, 0. 0000) ;
5059, N16, 408956. 0000) ;
1819, N17, 0. 0000) ;
5059, N18, 408956. 0000) ;
1819, N19, 0. 0000) ;
5059, N20, 408956. 0000) ;
1819, N21, 0. 0000) ;

@ND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@BND( - 209344,
@ND( - 209344,

1819, N23, 0. 0000) ;
1819, N24, 0. 0000) ;
1819, N25, 0. 0000) ;
1819, N26, 0. 0000) ;
1819, N27, 0. 0000) ;
1819, N28, 0. 0000) ;
1819, N29, 0. 0000) ;
1819, N30, 0. 0000) ;
1819, N31, 0. 0000) ;
1819, N32, 0. 0000) ;
1819, N33, 0. 0000);
1819, N34, 0. 0000);
1819, N35, 0. 0000) ;
1819, N36, 0. 0000) ;
1819, N37, 0. 0000) ;
1819, N38, 0. 0000) ;
1819, N39, 0. 0000) ;
1819, N40, 0. 0000) ;
1819, N41, 0. 0000) ;
1819, N42, 0. 0000) ;

@ND( 0. 0000, N43, 0. 0000) ;
@ND( 0. 0000, N44, 90024. 0000) ;

@ND( - 209344,
@ND( - 320843.
@ND( - 209344,
@ND( - 320843.

1819, N45, 0. 0000) ;
5059, N46, 21524. 0000) ;
1819, N47, 0. 0000) ;
5059, N48, 21524. 0000) ;

@BND( 0. 0000, N49, 90024. 0000) ;

@ND( - 209344,
@ND( - 320843.

1819, N50, 0. 0000) ;
5059, N51, 21524. 0000) ;

@BND( 0. 0000, N52, 90024. 0000) ;
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@ND( - 209344. 1819, N53, 0. 0000) ;
@ND( - 320843. 5059, N54, 21524. 0000) ;
@ND( 0. 0000, N55, 90024. 0000) ;

@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 90024. 0000) ;

@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 90024. 0000) ;

@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 90024. 0000) ;

@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 90024. 0000) ;

@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;
@ND( 0. 72, AL, 19. 2) ;

@ND( 0. 72, A3, 19. 2) ;

@ND( 0. 72, A5, 19. 2) ;

@ND( 0. 72, A8, 19. 2) ;

@ND( 0. 72, A10, 19. 2) ;

@ND( 0. 72, A12, 19. 2) ;

@ND( 0. 72, Al4, 19. 2) ;

@ND( 0. 72, A16, 19. 2) ;

@ND( 0. 72, A18, 19. 2) ;

@ND( 0. 72, A20, 19. 2) ;

@ND( 0. 4, A46, 19. 2) ;

@ND( 0. 4, A48, 19. 2) ;

@ND( 0. 4, A51, 19. 2) ;

@ND( 0. 4, A54, 19. 2) ;

@ND( 0. 4, A57, 19. 2) ;

@ND( 0. 4, A60, 19. 2) ;

@ND( 0. 4, A63, 19. 2) ;

@ND( 0. 4, A66, 19. 2) ;

@ND( 0. 4, AB9, 19. 2) ;

@ND( 0. 4, A71, 19. 2) ;

@ND( 0. 23, Ad4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) ;

@ND( 0. 23, A49, 14. 4) ;

@ND( 0. 23, A52, 14. 4) ;

@ND( 0. 23, A55, 14. 4) ;

@ND( 0. 23, A58, 14. 4) ;

@ND( 0. 23, A61, 14. 4) ;

@ND( 0. 23, AB4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) ;

@REE(N1) ;
@REE(N2) ;

@REE( N70) ;
@REE(N71) ;

END
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Resultado do Dimensionamento para P = 104,5 kN:

G obal opti mal
Obj ective val ue:

Vari abl e
P
Al
A3
A5
A8
Al10
Al12
Al4
Al6
Al18
A20
A46
A48
A51
A54
A57
A60
A63
A66
A69
A71
Ad4

A7
A49
A52
A55
A58
A61
A64
A67

N1

N2

N3

N4
N25
N44

N5

N6
N26

N7

N8

N9
N29
N49
N10
N11
N30
N52
N12
N13
N33
N55
N14
N15

solution found at step:

Val ue
74643. 57
. 686471
. 361394
. 033430
. 589100
. 591987
. 591987
. 589100
. 033430
. 361394
. 686471
0. 4000000
0. 4000000
0. 4000000
0.4642299

1.019899
1.019899
0.4642299
0. 4000000
0. 4000000
0. 4000000
1.183684
1.177584
. 3913477
. 2300000
. 2300000
. 2300000
. 3913477
1.177584
1.183684
78911. 66
-109523.5
157283.0
-187. 4820
-108961.0
75683. 57
235519. 2
-108586. 1
0. 0000000
75293. 57
261519. 6
0. 0000000
-36086. 50
25022. 38
261654. 6
-187. 4820
0. 0000000
130. 0000
261654. 6
0. 0000000
0. 0000000
0. 0000000
261519. 6
0. 0000000

RPWOooToo1oolweE

[eNeNoNoNe

68
1615. 647

Re

duced Cost
0. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
30. 00000
30. 00000
30. 00000
0. 0000000
0. 0000000
0. 0000000
0. 0000000
30. 00000
30. 00000
30. 00000
0. 0000000
0. 0000000
0. 0000000
28. 87000
28. 87000
28. 87000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

[eNeoNoNoNoNoNoNoNeNe)

[eNeNolNoNoloNoloNololNeololNololoNoloNoloNeloNeNolNoNoNoNe]
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N34
N58
N16
N17
N37
N6 1
N18
N19
N38
N64
N20
N21
N41
N67
N4 2
N23
N24
N45
N47
N27
N28
N50
N53
N31
N32
N56
N59
N35
N36
N62
N65
N39
N40
N68
N70
N46
N43
N48
N51
N54
N57
N60
N63
N6 6
N69
N71
N22

-187. 4820
130. 0000
235519. 2

- 36086. 50

0. 0000000
25022. 38
157283. 0

0. 0000000

-108586. 1
75293. 57
78911. 66

-108961.0

-187. 4820
75683. 57

-109523.5

-187. 4820

-109523.5

0. 0000000

-108961.0

0. 0000000

-108586. 1

0. 0000000

- 36086. 50

0. 0000000

-187. 4820

-187. 4820

0. 0000000

- 36086. 50

0. 0000000

-108586. 1

0. 0000000

-108961.0

0. 0000000

-109523.5

-187. 4820
135. 0808

0. 0000000

-78776.58

-157283.0

- 235519.

-261519.

-261519.

- 235519.

-157283.

-78776. 58
135. 0808

0. 0000000

ONOODN
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. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 3130868E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 3130868E- 03
. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 0000000
. 0000000
.1117731E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
.1117731E- 02
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- EXEMPLO 2 - PELA NOVA NORMA
Dimensionamento para P = 89 kN:

nodel :

DATA:

P = 63560;

ENDDATA

mn= (AL * 30 + A3 * 30 + A5 * 30 + A8 * 30 + A10 * 30 + Al2 *
30 + Al4 * 30 + A16 * 30 + A18 * 30 + A20 * 30 + A46 * 30 + A48 *
30 + A51 * 30 + A54 * 30 + A57 * 30 + A60 * 30 + A63 * 30 + A66 *
30 + A69 * 30 + A71 * 30 + A44 * 28.87 + A7 * 28.87 + A49 * 28.87
+ A52 * 28.87 + A55 * 28.87 + A58 * 28.87 + ABLl * 28.87 + A4 *
28.87 + AB7 * 28.87 );
+ 1.0000 * N1 + 0.7205 * N2 = O;
- 1.0000 * N1 + 1.0000 * N3 - 0.7205 * N4 + 0.7205 * N25 =
+ 0.6934 * N4 + 0.6934 * N25 + 1.0000 * N44 = 0
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 * N6 - 0.7205 * N26 =
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 * N26 = O ;
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 * N9 + 0.7205 * N29 =
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 * N49 = 0
- 1.0000 * N8 + 1.0000 * N10 + 0.7205 * N11 - 0.7205 * N30
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000 * N52 = 0
- 1.0000 * N10 + 1.0000 * N12 - 0.7205 * N13 + 0.7205 * N33 = 0
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000 * N55 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7205 * N15 - 0.7205 * N34 = 0
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000 * N58 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7205 * N17 + 0.7205 * N37 = 0
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000 * N61 = 0
- 1.0000 * N16 + 1.0000 * N18 + 0.7205 * N19 - 0.7205 * N38 = 0
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000 * N64 = 0
- 1.0000 * N18 + 1.0000 * N20 - 0.7205 * N21 + 0.7205 * N41 = O
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000 * N67 = O

1.0000 * N20 - 0.7205 * N42 = 0;
- 0.7205 * N2 + 0.7205 * N4 - 0.7205 * N23 + 0.7205 * N24 = 0
- 0.6934 * N2 - 0.6934 * N4 + 0.6934 * N23 + 0.6934 * N24 = 0
- 0.7205 * N25 + 0.7205 * N26 - 0.7205 * N45 + 0.7205 * N47 = 0O
- 0.6934 * N25 - 0.6934 * N26 + 0.6934 * N45 + 0.6934 * N47 = 0
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 * N27 + 0.7205 * N28 = 0
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 * N27 + 0.6934 * N28 = 0
- 0.7205 * N29 + 0.7205 * N30 - 0.7205 * N50 + 0.7205 * N53 = 0
- 0.6934 * N29 - 0.6934 * N30 + 0.6934 * N50 + 0.6934 * N53 = 0
- 0.7205 * N11 + 0.7205 * N13 - 0.7205 * N31 + 0.7205 * N32 = 0O
- 0.6934 * NI11 - 0.6934 * N13 + 0.6934 * N31 + 0.6934 * N32 = 0
- 0.7205 * N33 + 0.7205 * N34 - 0.7205 * N56 + 0.7205 * N59 = 0
- 0.6934 * N33 - 0.6934 * N34 + 0.6934 * N56 + 0.6934 * N59 = 0
- 0.7205 * N15 + 0.7205 * N17 - 0.7205 * N35 + 0.7205 * N36 = 0
- 0.6934 * N15 - 0.6934 * N17 + 0.6934 * N35 + 0.6934 * N36 = 0
- 0.7205 * N37 + 0.7205 * N38 - 0.7205 * N62 + 0.7205 * N65 = 0
- 0.6934 * N37 - 0.6934 * N38 + 0.6934 * N62 + 0.6934 * N65 = 0
- 0.7205 * N19 + 0.7205 * N21 - 0.7205 * N39 + 0.7205 * N40 = O
- 0.6934 * N19 - 0.6934 * N21 + 0.6934 * N39 + 0.6934 * N4O = O
- 0.7205 * N41 + 0.7205 * N42 - 0.7205 * N68 + 0.7205 * N70 = O
- 0.6934 * N41 - 0.6934 * N42 + 0.6934 * N68 + 0.6934 * N70 = 0


DBD
PUC-Rio - Certificação Digital Nº 0115540/CA


PUC-Rio - Certificacdo Digital N° 0115540/CA

Apéndice A

+ 0.7205 * N23 + 1.0000 * Nd6 = O

- 130 - 0.6934 * N23 - 1.0000 * N43 =0

- 0.7205 * N24 + 0.7205 * N45 - 1.0000 * N46 +
- 260 - 0.6934 * N24 - 1.0000 * N44 - 0.6934 *
+ 0.7205 * N27 - 0.7205 * N47 - 1.0000 * N48 +
- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 *
- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 +
- 0.67 * P - 260 - 0.6934 * N28 - 1.0000 * N49
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 +
- 0.33* P- 260 - 0.6934 * N31 - 1.0000 * N52
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 +
- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 *
+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 * N60O +
- 0.33 * P- 260 - 0.6934 * N35 - 1.0000 * N58
- 0.7205 * N36 + 0.7205 * N62 - 1.0000 * N63 +
- 0.67 * P - 260 - 0.6934 * N36 - 1.0000 * Ne61
+ 0.7205 * N39 - 0.7205 * N65 - 1.0000 * N66 +
- 260 - 0.6934 * N39 - 1.0000 * N64 - 0.6934 *
- 0.7205 * N4O + 0.7205 * N68 - 1.0000 * N69 +
- 260 - 0.6934 * N40 - 1.0000 * N67 - 0.6934 *
- 0.7205 * N70 - 1.0000 * N71 =0

- 130 - 1.0000 * N22 - 0.6934 * N70 = 0

N1 - 46791 * Al <= O;

213797.46 + 46791 * Al + N1 >= O;

N3 - 46791 * A3 <= O;

213797.46 + 46791 * A3 + N3 >= O;

N5 - 46791 * A5 <= O;

213797.46 + 46791 * A5 + N5 >= O;

N8 - 46791 * A8 <= O;

213797.46 + 46791 * A8 + N8 >= O;

N10 - 46791 * Al10 <= O;

213797. 46 + 46791 * A10 + N10 >= O;

N12 - 46791 * Al2 <= O;

213797. 46 + 46791 * Al2 + N12 >= O;

N14 - 46791 * Al4 <= O;

213797.46 + 46791 * Al4 + N14 >= O;

N16 - 46791 * Al6 <= O;

213797. 46 + 46791 * Al6 + N16 >= O;

N18 - 46791 * Al18 <= O;

213797.46 + 46791 * Al8 + N18 >= O;

N20 - 46791 * A20 <= O;

213797. 46 + 46791 * A20 + N20 >= O;

N46 - 46791 * 46 <= O;

213797.46 + 46791 * A46 + N46 >= O;

N48 - 46791 * A48 <= 0;

213797.46 + 46791 * A48 + N48 >= O;

N51 - 46791 * A51 <= O;

213797.46 + 46791 * A51 + N51 >= O;

N54 - 46791 * A54 <= 0;

213797. 46 + 46791 * A54 + N54 >= O;

N57 - 46791 * A57 <= O;

213797. 46 + 46791 * A57 + N57 >= O;

N6O - 46791 * A60 <= O;

213797. 46 + 46791 * A60 + N60 >= O;

N63 - 46791 * A63 <= O;

213797. 46 + 46791 * A63 + N63 >= O;

N66 - 46791 * A66 <= O;

213797. 46 + 46791 * A66 + N66 >= O;

N69 - 46791 * A69 <= O;

213797. 46 + 46791 * A69 + N69 >= O;

N71 - 46791 * A71 <= O;

1. 0000 *
N45 = 0 ;
1. 0000 *

N4 8

N51

N7 = 0 ;

1. 0000 * N54 =
- 0.6934 * N50
1. 0000 * N57 =
- 0.6934 * N53
1. 0000 * N6O =
N56 = 0

1. 0000 * N63 =
- 0.6934 * N59
1. 0000 * N66 =
- 0.6934 * N62
1. 0000 * N69 =
N65 = 0
1. 0000 *
N68 = 0

N71 =

o

oIl ol o

oIl oIl ©

o
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213797.46 + 46791 * A71 + N71 >= O;

N44 - 63939 *

Ad44 <= 0;

N7 - 63939 * A7 <= 0,

N49 - 63939 *
N52 - 63939 *
N55 - 63939 *
N58 - 63939 *
N61 - 63939 *
N64 - 63939 *
N67 - 63939 *

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

A49 <=
A52 <=
A55 <=
A58 <=
AB61 <=
A64 <=
AB67 <=

PLLeLeeee

5059, N1, 408956. 0000) ;
1819, N2, 0. 0000) ;
5059, N3, 408956. 0000) ;
1819, N4, 0. 0000) ;
5059, N5, 408956. 0000) ;
1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 108960. 8400) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;
5059, N10, 408956. 0000) ;
1819, N11, 0. 0000) ;
5059, N12, 408956. 0000) ;
1819, N13, 0. 0000) ;
5059, N14, 408956. 0000) ;
1819, N15, 0. 0000) ;
5059, N16, 408956. 0000) ;
1819, N17, 0. 0000) ;
5059, N18, 408956. 0000) ;
1819, N19, 0. 0000) ;
5059, N20, 408956. 0000) ;
1819, N21, 0. 0000) ;

@ND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@BND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,

1819, N23, 0. 0000) ;
1819, N24, 0. 0000) ;
1819, N25, 0. 0000) ;
1819, N26, 0. 0000) :
1819, N27, 0. 0000) ;
1819, N28, 0. 0000) ;
1819, N29, 0. 0000) ;
1819, N30, 0. 0000) ;
1819, N31, 0. 0000) ;
1819, N32, 0. 0000) ;
1819, N33, 0. 0000) ;
1819, N34, 0. 0000) :
1819, N35, 0. 0000) ;
1819, N36, 0. 0000) ;
1819, N37, 0. 0000) ;
1819, N38, 0. 0000) ;
1819, N39, 0. 0000) ;
1819, N40, 0. 0000) ;
1819, N41, 0. 0000) ;
1819, N42, 0. 0000) ;

@BND( 0. 0000, N43, 0. 0000) ;
@BND( 0. 0000, N44, 108960. 8400) ;

@ND( - 209344,
@ND( - 320843.
@ND( - 209344,
@3ND( - 320843.

1819, N45, 0. 0000) ;
5059, N46, 21524. 0000) ;
1819, N47, 0. 0000) ;
5059, N48, 21524. 0000) ;

@BND( 0. 0000, N49, 108960. 8400) ;

@BND( - 209344,

1819, N50, 0. 0000) ;
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@ND( - 320843. 5059, N51, 21524. 0000) ;
@ND( 0. 0000, N52, 108960. 8400) ;
@ND( - 209344. 1819, N53, 0. 0000) ;
@ND( - 320843. 5059, N54, 21524. 0000) ;
@ND( 0. 0000, N55, 108960. 8400) ;
@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 108960. 8400) ;
@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 108960. 8400) ;
@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 108960. 8400) ;
@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 108960. 8400) ;
@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;
@ND( 0. 72, AL, 19. 2) ;

@ND( 0. 72, A3, 19. 2) ;

@ND( 0. 72, A5, 19. 2) ;

@ND( 0. 72, A8, 19. 2) ;

@ND( 0. 72, AL0, 19. 2) ;

@ND( 0. 72, A12, 19. 2) :

@ND( 0. 72, Al4, 19. 2) :

@ND( 0. 72, A16, 19. 2) ;

@ND( 0. 72, A18, 19. 2) ;

@ND( 0. 72, A20, 19. 2) ;

@ND( 0. 4, A46, 19. 2) ;

@ND( 0. 4, A48, 19. 2) ;

@ND( 0. 4, A51, 19. 2) ;

@ND( 0. 4, A54, 19. 2) :

@ND( 0. 4, A57, 19. 2) :

@ND( 0. 4, ABO, 19. 2) :

@ND( 0. 4, AB3, 19. 2) ;

@ND( 0. 4, AB6, 19. 2) ;

@ND( 0. 4, AB9, 19. 2) ;

@ND( 0. 4, A71, 19. 2) ;

@ND( 0. 23, Ad4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) ;

@ND( 0. 23, A49, 14. 4) ;

@ND( 0. 23, A52, 14. 4) :

@ND( 0. 23, A55, 14. 4) :

@ND( 0. 23, A58, 14. 4) ;

@ND( 0. 23, AB1, 14. 4) ;

@ND( 0. 23, AB4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) ;

@REE(NL) ;
@REE(N2) ;

@REE(N70) ;
@REE(N71) ;

END
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Resultado do Dimensionamento para P = 89 kN:

G obal opti mal

solution found at step:
Obj ective val ue:

Vari abl e

P
Al
A3
A5
A8
Al10
Al12
Al4
Al6
Al18
A20
A46
A48
A51
A54
A57
A60
A63
A66
A69
A71
Ad4
A7
A49
A52
A55
A58
A61
A64
A67
N1
N2
N3
N4
N25
N44
N5
N6
N26
N7
N8
N9
N29
N49
N10
N11
N30
N52
N12
N13
N33
N55
N14
N15

Val ue

63560. 00
. 440339
. 869131
. 295035
. 769481
. 772368
. 772368
. 769481
. 295035
. 869131
. 440339
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
. 4000000
1. 010338
1. 004238
0.3341435
0. 2300000
0. 2300000
0. 2300000
0. 3341435
1. 004238
1. 010338
67394. 91
- 93539. 08
134249.5
-187. 4820
-92976. 64
64600. 00
200969.0
-92601. 67
0. 0000000
64210. 00
223168. 8
0. 0000000
-30811. 65
21364. 80
223303.9
-187. 4820
0. 0000000
130. 0000
223303.9
0. 0000000
0. 0000000
0. 0000000
223168. 8
0. 0000000

PNADMBREDMDMIADNDR

[eNeoNoloNoNoNoNoNeNoe)

1364.

72
317

Reduced Cost

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
30. 00000
0. 0000000
0. 0000000
0. 0000000
28. 87000
28. 87000
28. 87000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

[eNeoNoloNoNoNeNoNeNolNe)

[eNeoNolNoNoloNeoloNololNeololNololoNoloNoloNeloNeNolNoNoNoeNe]
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N34
N58
N16
N17
N37
N6 1
N18
N19
N38
N64
N20
N21
N41
N67
N4 2
N23
N24
N45
N47
N27
N28
N50
N53
N31
N32
N56
N59
N35
N36
N62
N65
N39
N40
N68
N70
N46
N43
N48
N51
N54
N57
N60
N63
N6 6
N69
N71
N22

-187. 4820
130. 0000
200969.0

-30811. 65

0. 0000000
21364. 80
134249.5

0. 0000000

-92601. 67
64210. 00
67394. 91

-92976. 64

-187. 4820
64600. 00

- 93539. 08

-187. 4820

- 93539. 08

0. 0000000

-92976. 64

0. 0000000

-92601. 67

0. 0000000

-30811. 65

0. 0000000

-187. 4820

-187. 4820

0. 0000000

-30811. 65

0. 0000000

-92601. 67

0. 0000000

-92976. 64

0. 0000000

- 93539. 08

-187. 4820
135. 0808

0. 0000000

-67259. 83

-134249.5

-200969.

-223168.

-223168.

-200969.

-134249.

-67259. 83
135. 0808

0. 0000000

U1 O oo

eNeloloNoloNoloNeololeololoolololoNeloleololoNolololloleololololNoNolololloNololNeloloNoNololNeNeNo e

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 7750346E- 03
. 0000000
. 4619478E- 03
. 0000000
. 0000000
.4619478E- 03
. 0000000
. 7750346E- 03
. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 0000000
. 0000000
.1117731E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
.1117731E- 02
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Dimensionamento para P = 104,5 kN:

nodel :

DATA:

P = 74643.57;

ENDDATA

mn= (Al * 30 + A3 * 30 + A5 * 30 + A8 * 30 + A10 * 30 + Al2 *
30 + A14 * 30 + A16 * 30 + A18 * 30 + A20 * 30 + A46 * 30 + A48 *
30 + A51 * 30 + A54 * 30 + A57 * 30 + A60 * 30 + A63 * 30 + A66 *
30 + A9 * 30 + A71 * 30 + A44 * 28.87 + A7 * 28.87 + A49 * 28.87
+ A52 * 28.87 + AG5 * 28.87 + A58 * 28.87 + A6l * 28.87 + A64 *
28.87 + A67 * 28.87 );
+ 1.0000 * N1 + 0.7205 * N2 = O;
- 1.0000 * N1 + 1.0000 * N3 - 0.7205 * N4 + 0.7205 * N25 =
+ 0.6934 * N4 + 0.6934 * N25 + 1.0000 * N44 = 0O
- 1.0000 * N3 + 1.0000 * N5 + 0.7205 * N6 - 0.7205 * N26 =
+ 0.6934 * N6 + 1.0000 * N7 + 0.6934 * N26 = O
- 1.0000 * N5 + 1.0000 * N8 - 0.7205 * N9 + 0.7205 * N29 =
+ 0.6934 * N9 + 0.6934 * N29 + 1.0000 * N49 =0
- 1.0000 * N8 + 1.0000 * N10 + 0.7205 * N11 - 0.7205 * N30
+ 0.6934 * N11 + 0.6934 * N30 + 1.0000 * N52 =0
- 1.0000 * N10 + 1.0000 * N12 - 0.7205 * N13 + 0.7205 * N33 =0
+ 0.6934 * N13 + 0.6934 * N33 + 1.0000 * N55 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7205 * N15 - 0.7205 * N34 = 0
+ 0.6934 * N15 + 0.6934 * N34 + 1.0000 * N58 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7205 * N17 + 0.7205 * N37 =0
+ 0.6934 * N17 + 0.6934 * N37 + 1.0000 * N61 = O
- 1.0000 * N16 + 1.0000 * N18 + 0.7205 * N19 - 0.7205 * N38 = 0
+ 0.6934 * N19 + 0.6934 * N38 + 1.0000 * N64 =0
- 1.0000 * N18 + 1.0000 * N20 - 0.7205 * N21 + 0.7205 * NA1 =0
+ 0.6934 * N21 + 0.6934 * N41 + 1.0000 * N67 = O
- 1.0000 * N20 - 0.7205 * N42 = O;
- 0.7205 * N2 + 0.7205 * N4 - 0.7205 * N23 + 0.7205 * N24 = 0 ;
- 0.6934 * N2 - 0.6934 * N4 + 0.6934 * N23 + 0.6934 * N24 = 0 ;
- 0.7205 * N25 + 0.7205 * N26 - 0.7205 * N45 + 0.7205 * N7 =0
- 0.6934 * N25 - 0.6934 * N26 + 0.6934 * NA5 + 0.6934 * NA7 = 0
- 0.7205 * N6 + 0.7205 * N9 - 0.7205 * N27 + 0.7205 * N28 = 0
- 0.6934 * N6 - 0.6934 * N9 + 0.6934 * N27 + 0.6934 * N28 = 0
- 0.7205 * N29 + 0.7205 * N30 - 0.7205 * N5O0 + 0.7205 * N53 =0
- 0.6934 * N29 - 0.6934 * N30 + 0.6934 * N50 + 0.6934 * N53 = 0
- 0.7205 * N11 + 0.7205 * N13 - 0.7205 * N31 + 0.7205 * N32 =0
- 0.6934 * N11 - 0.6934 * N13 + 0.6934 * N31 + 0.6934 * N32 = 0
- 0.7205 * N33 + 0.7205 * N34 - 0.7205 * N56 + 0.7205 * N59 = 0
- 0.6934 * N33 - 0.6934 * N34 + 0.6934 * N56 + 0.6934 * N59 = 0
- 0.7205 * N15 + 0.7205 * N17 - 0.7205 * N35 + 0.7205 * N36 = 0
- 0.6934 * N15 - 0.6934 * N17 + 0.6934 * N35 + 0.6934 * N36 = 0
- 0.7205 * N37 + 0.7205 * N38 - 0.7205 * N62 + 0.7205 * N65 = 0
- 0.6934 * N37 - 0.6934 * N38 + 0.6934 * N62 + 0.6934 * N65 = 0
- 0.7205 * N19 + 0.7205 * N21 - 0.7205 * N39 + 0.7205 * NAO = O
- 0.6934 * N19 - 0.6934 * N21 + 0.6934 * N39 + 0.6934 * NAO = 0
- 0.7205 * N41 + 0.7205 * N42 - 0.7205 * N68 + 0.7205 * N70 = 0
- 0.6934 * NA1 - 0.6934 * N42 + 0.6934 * N68 + 0.6934 * N70 = O
+ 0.7205 * N23 + 1.0000 * N46 = O ;
- 130 - 0.6934 * N23 - 1.0000 * N43 = ;
- 0.7205 * N24 + 0.7205 * N45 - 1.0000 * N46 + 1.0000 * NA8 = 0
- 260 - 0.6934 * N24 - 1.0000 * N44 - 0.6934 * NA5 = 0
+ 0.7205 * N27 - 0.7205 * N4A7 - 1.0000 * N48 + 1.0000 * N51 =0
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- 260 - 1.0000 * N7 - 0.6934 * N27 - 0.6934 * Nd7 = 0

- 0.7205 * N28 + 0.7205 * N50 - 1.0000 * N51 + 1.0000 * N54 =
- 0.67 * P - 260 - 0.6934 * N28 - 1.0000 * N49 - 0.6934 * N50
+ 0.7205 * N31 - 0.7205 * N53 - 1.0000 * N54 + 1.0000 * N57 =
- 0.33 * P- 260 - 0.6934 * N31 - 1.0000 * N52 - 0.6934 * N53
- 0.7205 * N32 + 0.7205 * N56 - 1.0000 * N57 + 1.0000 * N60O =
- 260 - 0.6934 * N32 - 1.0000 * N55 - 0.6934 * N56 = 0

+ 0.7205 * N35 - 0.7205 * N59 - 1.0000 * N60 + 1.0000 * N63 =
- 0.33* P- 260 - 0.6934 * N35 - 1.0000 * N58 - 0.6934 * N59
- 0.7205 * N36 + 0.7205 * N62 - 1.0000 * N63 + 1.0000 * N66 =
- 0.67 * P - 260 - 0.6934 * N36 - 1.0000 * N61 - 0.6934 * N62
+ 0.7205 * N39 - 0.7205 * N65 - 1.0000 * N66 + 1.0000 * N69 =
- 260 - 0.6934 * N39 - 1.0000 * N64 - 0.6934 * N65 = 0

- 0.7205 * N40 + 0.7205 * N68 - 1.0000 * N69 + 1.0000 * N71 =
- 260 - 0.6934 * N4O - 1.0000 * N67 - 0.6934 * N68 = 0

- 0.7205 * N70 - 1.0000 * N71 =0

- 130 - 1.0000 * N22 - 0.6934 * N70 = 0

N1 - 46791 * Al <= O;

213797.46 + 46791 * Al + N1 >= O;

N3 - 46791 * A3 <= O;

213797.46 + 46791 * A3 + N3 >= O;

N5 - 46791 * A5 <= O;
213797. 46 + 46791 * A5
N8 - 46791 * A8 <= 0;
213797.46 + 46791 * A8 + N8 >= O;
N10 - 46791 * Al10 <= O;

213797.46 + 46791 * A10 + N10 >= O;
N12 - 46791 * Al2 <= O;

213797.46 + 46791 * Al2 + N12 >= O;
N14 - 46791 * Al4 <= O;

213797.46 + 46791 * Al4 + N14 >= O;
N16 - 46791 * Al6 <= O;

213797. 46 + 46791 * Al6 + N16 >= O;
N18 - 46791 * Al18 <= O;

213797.46 + 46791 * Al8 + N18 >= O;
N20 - 46791 * A20 <= O;

213797.46 + 46791 * A20 + N20 >= O;
N46 - 46791 * 46 <= O;

213797.46 + 46791 * A46 + N46 >= O;
N48 - 46791 * A48 <= O;

213797. 46 + 46791 * A48 + N48 >= O;
N51 - 46791 * A51 <= O;

213797. 46 + 46791 * A51 + N51 >= O;
N54 - 46791 * A54 <= 0;

213797. 46 + 46791 * A54 + N54 >= O;
N57 - 46791 * A57 <= 0;

213797. 46 + 46791 * A57 + N57 >= O;
N6O - 46791 * A60 <= O;

213797. 46 + 46791 * A60 + N60 >= O;
N63 - 46791 * A63 <= O;

213797. 46 + 46791 * A63 + N63 >= O;
N66 - 46791 * A66 <= O;

213797. 46 + 46791 * A66 + N66 >= O;
N69 - 46791 * A69 <= 0;

213797.46 + 46791 * A69 + N69 >= O;
N71 - 46791 * A71 <= O;

213797.46 + 46791 * A71 + N71 >= O;
N44 - 63939 * Ad44 <= 0;

N7 - 63939 * A7 <= 0;

N49 - 63939 * A49 <= 0;

N52 - 63939 * A2 <= (;

+

N5 >= 0;

Ol Ol ©
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N55 - 63939
N58 - 63939
N61 - 63939
N64 - 63939
N67 - 63939

* X X X F

@BND( - 708275.
@BND( - 209344.
@ND( - 708275.
@BND( - 209344.
@ND( - 708275.
@BND( - 209344,

A55 <=
A58 <=
A6l <=
A64 <=
AB7 <=

eLeeee

5059, N1, 408956. 0000) ;
1819, N2, 0. 0000) ;
5059, N3, 408956. 0000) ;
1819, N4, 0. 0000) ;
5059, N5, 408956. 0000) ;
1819, N6, 0. 0000) ;

@BND( 0. 0000, N7, 108960. 8400) ;

@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,
@ND( - 708275.
@ND( - 209344,

5059, N8, 408956. 0000) ;
1819, N9, 0. 0000) ;
5059, N10, 408956. 0000) ;
1819, N11, 0. 0000) ;
5059, N12, 408956. 0000) ;
1819, N13, 0. 0000) ;
5059, N14, 408956. 0000) ;
1819, N15, 0. 0000) ;
5059, N16, 408956. 0000) ;
1819, N17, 0. 0000) ;
5059, N18, 408956. 0000) ;
1819, N19, 0. 0000) ;
5059, N20, 408956. 0000) ;
1819, N21, 0. 0000) ;

@BND( 0. 0000, N22, 0. 0000) ;

@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,
@ND( - 209344,

1819, N23, 0. 0000) ;
1819, N24, 0. 0000) ;
1819, N25, 0. 0000) ;
1819, N26, 0. 0000) ;
1819, N27, 0. 0000) ;
1819, N28, 0. 0000) ;
1819, N29, 0. 0000) ;
1819, N30, 0. 0000) ;
1819, N31, 0. 0000) ;
1819, N32, 0. 0000) ;
1819, N33, 0. 0000) ;
1819, N34, 0. 0000) ;
1819, N35, 0. 0000) ;
1819, N36, 0. 0000) ;
1819, N37, 0. 0000) ;
1819, N38, 0. 0000) ;
1819, N39, 0. 0000) ;
1819, N40, 0. 0000) ;
1819, N41, 0. 0000) ;
1819, N42, 0. 0000) ;

@ND( 0. 0000, N43, 0. 0000) ;
@ND( 0. 0000, N44, 108960. 8400) ;

@ND( - 209344,
@ND( - 320843.
@ND( - 209344,
@ND( - 320843.

1819, N45, 0. 0000) ;
5059, N46, 21524. 0000) ;
1819, N47, 0. 0000) ;
5059, N48, 21524. 0000) ;

@BND( 0. 0000, N49, 108960. 8400) ;

@ND( - 209344,
@ND( - 320843.

1819, N50, 0. 0000) ;
5059, N51, 21524. 0000) ;

@BND( 0. 0000, N52, 108960. 8400) ;

@ND( - 209344,
@ND( - 320843.

1819, N53, 0. 0000) ;
5059, N54, 21524. 0000) ;

@BND( 0. 0000, N55, 108960. 8400) ;
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@ND( - 209344. 1819, N56, 0. 0000) ;
@ND( - 320843. 5059, N57, 21524. 0000) ;
@ND( 0. 0000, N58, 108960. 8400) ;
@ND( - 209344. 1819, N59, 0. 0000) ;
@ND( - 320843. 5059, N60, 21524. 0000) ;
@ND( 0. 0000, N61, 108960. 8400) ;
@ND( - 209344. 1819, N62, 0. 0000) ;
@ND( - 320843. 5059, N63, 21524. 0000) ;
@ND( 0. 0000, N64, 108960. 8400) ;
@ND( - 209344. 1819, N65, 0. 0000) ;
@ND( - 320843. 5059, N66, 21524. 0000) ;
@ND( 0. 0000, N67, 108960. 8400) ;
@ND( - 209344. 1819, N68, 0. 0000) ;
@ND( - 320843. 5059, N69, 21524. 0000) ;
@ND( - 209344. 1819, N70, 0. 0000) ;
@ND( - 320843. 5059, N71, 21524. 0000) ;
@ND( 0. 72, AL, 19. 2) ;

@ND( 0. 72, A3, 19. 2) ;

@ND( 0. 72, A5, 19. 2) ;

@ND( 0. 72, A8, 19. 2) ;

@ND( 0. 72, AL0, 19. 2) ;

@ND( 0. 72, A12, 19. 2) ;

@ND( 0. 72, Al4, 19. 2) ;

@ND( 0. 72, A16, 19. 2) ;

@ND( 0. 72, A18, 19. 2) ;

@ND( 0. 72, A20, 19. 2) ;

@ND( 0. 4, A46, 19. 2) ;

@ND( 0. 4, A48, 19. 2) ;

@ND( 0. 4, A51, 19. 2) ;

@ND( 0. 4, A54, 19. 2) ;

@ND( 0. 4, A57, 19. 2) ;

@ND( 0. 4, ABO, 19. 2) ;

@ND( 0. 4, AB3, 19. 2) ;

@ND( 0. 4, AB6, 19. 2) ;

@ND( 0. 4, AB9, 19. 2) ;

@ND( 0. 4, A71, 19. 2) :

@ND( 0. 23, Ad4, 14. 4) ;

@ND( 0. 23, A7, 14. 4) ;

@ND( 0. 23, A49, 14. 4) ;

@ND( 0. 23, A52, 14. 4) ;

@ND( 0. 23, A55, 14. 4) ;

@ND( 0. 23, A58, 14. 4) ;

@ND( 0. 23, A61, 14. 4) ;

@ND( 0. 23, AB4, 14. 4) ;

@ND( 0. 23, A67, 14. 4) ;

@REE(N1) ;
@REE(N2) ;

@REE( N70) :
@REE(N71) ;

END
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Resultado do Dimensionamento para P = 104,5 kN:

G obal opti nmal

solution found at step:
bj ecti ve val ue:

Vari abl e
P
Al
A3
A5
A8
Al10
Al2
Al4
Al6
Al8
A20
A46
A48
A51
A54
A57
A60
A63
AG6
A69
A71
Ad4
A7
A49
A52
A55
A58
A61
A64
A67
N1
N2
N3
N4
N25
N44
N5
N6
N26
N7
N8
N9
N29
N49
N10
N11
N30
N52
N12
N13
N33
N55
N14
N15

Val ue
74643. 57
. 686471
. 361394
. 033430
. 589100
. 591987
. 591987
. 589100
. 033430
. 361394
. 686471
0. 4000000
0. 4000000
0. 4000000
0.4642299

1.019899
1.019899
0.4642299
0. 4000000
0. 4000000
0. 4000000
1.183684
1.177584
. 3913477
. 2300000
. 2300000
. 2300000
. 3913477
1.177584
1.183684
78911. 66
-109523.5
157283.0
-187. 4820
-108961.0
75683. 57
235519. 2
-108586. 1
0. 0000000
75293. 57
261519. 6
0. 0000000
-36086. 50
25022. 38
261654. 6
-187. 4820
0. 0000000
130. 0000
261654. 6
0. 0000000
0. 0000000
0. 0000000
261519. 6
0. 0000000

P WO oro1 01wk

[oNeoNoNoNel

65
1615. 647

Reduced Cost

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
30. 00000
30. 00000
30. 00000
0. 0000000
0. 0000000
0. 0000000
0. 0000000

30. 00000

30. 00000

30. 00000
0. 0000000
0. 0000000
0. 0000000
28. 87000
28. 87000
28. 87000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

[eNoNoloNoloNeloNeNolNe)

[eNeoNoloNoloNeoloNeooleoNolololoNoloNeololeoNololoNoNeNoNe]
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N34
N58
N16
N17
N37
N6 1
N18
N19
N38
N64
N20
N21
N41
N67
N4 2
N23
N24
N45
N47
N27
N28
N50
N53
N31
N32
N56
N59
N35
N36
N62
N65
N39
N40
N68
N70
N46
N43
N48
N51
N54
N57
N60
N63
N6 6
N69
N71
N22

-187. 4820
130. 0000
235519. 2

- 36086. 50

0. 0000000
25022. 38
157283. 0

0. 0000000

-108586. 1
75293. 57
78911. 66

-108961.0

-187. 4820
75683. 57

-109523.5

-187. 4820

-109523.5

0. 0000000

-108961.0

0. 0000000

-108586. 1

0. 0000000

- 36086. 50

0. 0000000

-187. 4820

-187. 4820

0. 0000000

- 36086. 50

0. 0000000

-108586. 1

0. 0000000

-108961.0

0. 0000000

-109523.5

-187. 4820
135. 0808

0. 0000000

-78776.58

-157283.0

- 235519.

-261519.

-261519.

- 235519.

-157283.

-78776. 58
135. 0808

0. 0000000

ONOODN

eNeloloNoloNoloNeololeololololololoNeloleololoNolololloleololololNoNolololloNoloNeololoNoNololNeNeNo e
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. 0000000
. 0000000
. 0000000
. 0000000
. 1088121E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1088121E- 02
. 0000000
. 1088121E- 02
. 0000000
. 3130868E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1088121E- 02
. 0000000
. 0000000
. 0000000
.1117731E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
.1117731E- 02
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N4 2

N43

N4 6

N47

N50

N51

N54

N55

- EXEMPLO 3
Carga de Colapso:

nodel :

max =P;
- 1.0000 * N1 + 1.0000 * N4 - 0.7066 * N5 + 0.7066 * N34
+ 0.7076 * N5 + 0.7076 * N34 + 1.0000 * N61 = 0
- 1.0000 * N4 + 1.0000 * N6 + 0.7066 * N7 - 0.7066 * N35
+ 0.7076 * N7 + 0.7076 * N35 + 1.0000 * N64 = 0
- 1.0000 * N6 + 1.0000 * N8 - 0.7066 * N9 + 0.7066 * N38
+ 0.7076 * N9 + 0.7076 * N38 + 1.0000 * N67 = 0
- 1.0000 * N8 + 1.0000 * N10 + 0.7066 * N11 - 0.7066 * N39
+ 0.7076 * N11 + 0.7076 * N39 + 1.0000 * N70 = 0
- 1.0000 * N10 + 1.0000 * N12 - 0.7066 * N13 + 0.7066 *
+ 0.7076 * N13 + 0.7076 * N42 + 1.0000 * N73 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7066 * N15 - 0.7066 *
+ 0.7076 * N15 + 0.7076 * N43 + 1.0000 * N76 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7066 * N17 + 0.7066 *
+ 0.7076 * N17 + 0.7076 * N46 + 1.0000 * N79 = 0
- 1.0000 * N16 + 1.0000 * N18 + 0.7066 * N19 - 0.7066 *
+ 0.7076 * N19 + 0.7076 * N47 + 1.0000 * N82 = 0
- 1.0000 * N18 + 1.0000 * N20 - 0.7066 * N21 + 0.7066 *
+ 0.7076 * N21 + 0.7076 * N50 + 1.0000 * N84 = 0
- 1.0000 * N20 + 1.0000 * N22 + 0.7066 * N23 - 0.7066 *
+ 0.7076 * N23 + 0.7076 * N51 + 1.0000 * N87 = 0
- 1.0000 * N22 + 1.0000 * N24 - 0.7066 * N25 + 0.7066 *
+ 0.7076 * N25 + 1.0000 * N26 + 0.7076 * N54 = 0
- 1.0000 * N24 + 1.0000 * N27 + 0.7066 * N28 - 0.7066 *
+ 0.7076 * N28 + 0.7076 * N55 + 1.0000 * N93 = 0
- 1.0000 * N27 + 1.0000 * N29 - 0.7066 * N30 + 0.7066 *
+ 0.7076 * N30 + 0.7076 * N58 + 1.0000 * N95 = 0
- 1.0000 * N29 - 0.7066 * N59 = 0
- 0.7066 * N2 + 0.7066 * N5 - 0.7066 * N32 + 0.7066 * N3
- 0.7076 * N2 - 0.7076 * N5 + 0.7076 * N32 + 0.7076 * N3
- 0.7066 * N34 + 0.7066 * N35 - 0.7066 * N62 + 0.7066 *
- 0.7076 * N34 - 0.7076 * N35 + 0.7076 * N62 + 0.7076 *
- 0.7066 * N7 + 0.7066 * N9 - 0.7066 * N36 + 0.7066 * N3
- 0.7076 * N7 - 0.7076 * N9 + 0.7076 * N36 + 0.7076 * N3
- 0.7066 * N38 + 0.7066 * N39 - 0.7066 * N68 + 0.7066 *
- 0.7076 * N38 - 0.7076 * N39 + 0.7076 * N68 + 0.7076 *
- 0.7066 * N11 + 0.7066 * N13 - 0.7066 * N40 + 0.7066 *
- 0.7076 * N11 - 0.7076 * N13 + 0.7076 * N40 + 0.7076 *
- 0.7066 * N42 + 0.7066 * N43 - 0.7066 * N74 + 0.7066 *
- 0.7076 * N42 - 0.7076 * N43 + 0.7076 * N74 + 0.7076 *
- 0.7066 * N15 + 0.7066 * N17 - 0.7066 * N44 + 0.7066 *
- 0.7076 * N15 - 0.7076 * N17 + 0.7076 * N44 + 0.7076 *
- 0.7066 * N46 + 0.7066 * N47 - 0.7066 * N8O + 0.7066 *
- 0.7076 * N46 - 0.7076 * N47 + 0.7076 * N80 + 0.7076 *
- 0.7066 * N19 + 0.7066 * N21 - 0.7066 * N48 + 0.7066 *
- 0.7076 * N19 - 0.7076 * N21 + 0.7076 * N48 + 0.7076 *
- 0.7066 * N50 + 0.7066 * N51 - 0.7066 * N85 + 0.7066 *
- 0.7076 * N50 - 0.7076 * N51 + 0.7076 * N85 + 0.7076 *
- 0.7066 * N23 + 0.7066 * N25 - 0.7066 * N52 + 0.7066 *
- 0.7076 * N23 - 0.7076 * N25 + 0.7076 * N52 + 0.7076 *
- 0.7066 * N54 + 0.7066 * N55 - 0.7066 * N9O + 0.7066 *
- 0.7076 * N54 - 0.7076 * N55 + 0.7076 * N9O + 0.7076 *

i nmnnnooll oo
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- 0.7066 * N28 + 0.7066 * N30 - 0.7066 *
- 0.7076 * N28 - 0.7076 * N30 + 0.7076 *
- 0.7066 * N58 + 0.7066 * N59 - 0.7066 *
- 0.7076 * N58 - 0.7076 * N59 + 0.7076 *
- 0.7066 * N33 - 1.0000 * NBO + 0.7066 *
- 0.7076 * N33 - 1.0000 * N61 - 0.7076 *
+ 0.7066 * N36 - 1.0000 * N63 - 0.7066 *
- 0.7076 * N36 - 1.0000 * N64 - 0.7076 *
- 0.7066 * N37 - 1.0000 * N66 + 0.7066 *
- 0.7076 * N37 - 1.0000 * N67 - 0.7076 *
+ 0.7066 * N4O - 1.0000 * N69 - 0.7066 *
- 0.7076 * N4O - 1.0000 * N70 - 0.7076 *
- 0.7066 * N41 - 1.0000 * N72 + 0.7066 *
- 0.08 * P- 0.7076 * N41 - 1.0000 * N73
+ 0.7066 * N44 - 1.0000 * N75 - 0.7066 *
- 0.92 * P- 0.7076 * N44 - 1.0000 * N76
- 0.7066 * N45 - 1.0000 * N78 + 0.7066 *
- 0.7076 * N45 - 1.0000 * N79 - 0.7076 *
+ 0.7066 * N48 - 1.0000 * N81 - 0.7066 *
- 0.7076 * N48 - 1.0000 * N82 - 0.7076 *
- 0.7066 * N49 + 0.7066 * N85 - 1.0000 *
- 0.7076 * N49 - 1.0000 * N84 - 0.7076 *
+ 0.7066 * N52 - 0.7066 * N88 - 1.0000 *
- 0.7076 * N52 - 1.0000 * N87 - 0.7076 *
- 0.7066 * N53 + 0.7066 * N9O - 1.0000 *
- 1.0000 * N26 - 0.7076 * N53 - 0.7076 *
+ 0.7066 * N56 - 1.0000 * N92 - 0.7066 *
- 0.7076 * N56 - 1.0000 * N93 - 0.7076 *
- 0.7066 * N57 + 0.7066 * N96 - 1.0000 *
- 0.7076 * N57 - 1.0000 * N95 - 0.7076 *
- 0.7066 * N98 - 1.0000 * N99 = 0

- 1.0000 * N31 - 0.7076 * N98 = 0

@ND( - 600102. 1600, N1, 254620. 0000) ;

@ND( - 443640. 1200, N2, 0. 0000) ;

@BND( 0. 0000, N3, 0. 0000) ;

@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.

1600, N4, 254620. 0000) ;
1200, N5, 0. 0000) ;
1600, N6, 254620. 0000) ;
1200, N7, 0. 0000) ;
1600, N8, 254620. 0000) ;
1200, N9, 0. 0000) ;
1600, N10, 254620. 0000) ;
1200, N11, 0. 0000) ;
1600, N12, 254620. 0000) ;
1200, N13, 0. 0000) ;
1600, N14, 254620. 0000) ;
1200, N15, 0. 0000) ;
1600, N16, 254620. 0000) ;
1200, N17, 0. 0000) ;
1600, N18, 254620. 0000) ;
1200, N19, 0. 0000) ;
1600, N20, 254620. 0000) ;
1200, N21, 0. 0000) ;
1600, N22, 254620. 0000) ;
1200, N23, 0. 0000) ;
1600, N24, 254620. 0000) ;
1200, N25, 0. 0000) ;

@BND( 0. 0000, N26, 182497. 5900) ;

@ND( - 600102.
@ND( - 443640.

1600, N27, 254620. 0000) ;
1200, N28, 0. 0000) ;

nm+u1un+n0n+n0n+1n1+101+10+~N+~N+1010+1010+10+10++++ +
OrRrROFRPROFRPROFRPROFRPROFRPRORNRPNPFRPOPRPOPFRPOPFRPOPFRPLPOOOO

. 7066
. 7076
. 7066
. 7076
. 0000

* X X X F

. 0000 *
. 0000 *
.0000 *

. 0000 *
6 * N74
. 0000 *
6 * N77
. 0000 *

0

0

. 0000 *
.0000 *
. 0000 *
. 0000 *
. 0000 *

. 0000 *
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@ND( - 600102. 1600, N29, 254620. 0000) ;
@ND( - 443640. 1200, N30, 0. 0000) ;
@ND( 0. 0000, N31, 0. 0000) ;

@ND( - 443640. 1200, N32, 0. 0000) ;
@ND( - 443640. 1200, N33, 0. 0000) ;
@ND( - 443640. 1200, N34, 0. 0000) ;
@ND( - 443640. 1200, N35, 0. 0000) ;
@ND( - 443640. 1200, N36, 0. 0000) ;
@ND( - 443640. 1200, N37, 0. 0000) :
@ND( - 443640. 1200, N38, 0. 0000) ;
@ND( - 443640. 1200, N39, 0. 0000) ;
@ND( - 443640. 1200, N40, 0. 0000) ;
@ND( - 443640. 1200, N41, 0. 0000) ;
@ND( - 443640. 1200, N42, 0. 0000) ;
@ND( - 443640. 1200, N43, 0. 0000) ;
@ND( - 443640. 1200, N44, 0. 0000) ;
@ND( - 443640. 1200, N45, 0. 0000) ;
@ND( - 443640. 1200, N46, 0. 0000) ;
@ND( - 443640. 1200, N47, 0. 0000) :
@3ND( - 443640. 1200, N48, 0. 0000) ;
@ND( - 443640. 1200, N49, 0. 0000) ;
@ND( - 443640. 1200, N50, 0. 0000) ;
@ND( - 443640. 1200, N51, 0. 0000) ;
@ND( - 443640. 1200, N52, 0. 0000) ;
@ND( - 443640. 1200, N53, 0. 0000) ;
@ND( - 443640. 1200, N54, 0. 0000) :
@ND( - 443640. 1200, N55, 0. 0000) ;
@ND( - 443640. 1200, N56, 0. 0000) ;
@ND( - 443640. 1200, N57, 0. 0000) ;
@ND( - 443640. 1200, N58, 0. 0000) ;
@ND( - 443640. 1200, N59, 0. 0000) ;
@ND( - 386890. 1600, N60, 41408. 0000) ;
@ND( 0. 0000, N61, 162780. 4800) ;
@ND( - 443640. 1200, N62, 0. 0000) ;
@ND( - 386890. 1600, N63, 41408. 0000) ;
@ND( 0. 0000, N64, 162780. 4800) ;
@ND( - 443640. 1200, N65, 0. 0000) ;
@ND( - 386890. 1600, N66, 41408. 0000) ;
@ND( 0. 0000, N67, 162780. 4800) ;
@ND( - 443640. 1200, N68, 0. 0000) ;
@ND( - 386890. 1600, N69, 41408. 0000) ;
@ND( 0. 0000, N70, 162780. 4800) ;
@ND( - 443640. 1200, N71, 0. 0000) ;
@ND( - 386890. 1600, N72, 41408. 0000) ;
@ND( 0. 0000, N73, 162780. 4800) ;
@ND( - 443640. 1200, N74, 0. 0000) ;
@ND( - 386890. 1600, N75, 41408. 0000) ;
@ND( 0. 0000, N76, 162780. 4800) ;
@ND( - 443640. 1200, N77, 0. 0000) ;
@ND( - 386890. 1600, N78, 41408. 0000) ;
@ND( 0. 0000, N79, 162780. 4800) ;
@ND( - 443640. 1200, N80, 0. 0000) ;
@ND( - 564282. 1600, N81, 218800. 0000) ;
@ND( 0. 0000, N82, 162780. 4800) ;
@ND( - 443640. 1200, N83, 0. 0000) ;
@ND( 0. 0000, N84, 162780. 4800) ;
@ND( - 443640. 1200, N85, 0. 0000) ;
@ND( - 564282. 1600, N86, 218800. 0000) ;
@ND( 0. 0000, N87, 182497. 5900) ;
@ND( - 443640. 1200, N88, 0. 0000) ;
@ND( - 564282. 1600, N89, 218800. 0000) ;
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@ND( - 443640. 1200, N90, 0. 0000) ;
@ND( - 564282. 1600, N91, 218800. 0000) ;
@ND( - 564282. 1600, N92, 218800. 0000) :
@ND( 0. 0000, N93, 182497. 5900) ;
@ND( - 443640. 1200, N94, 0. 0000) ;
@ND( 0. 0000, N95, 182497. 5900) ;
@ND( - 443640. 1200, N96, 0. 0000) ;
@ND( - 564282. 1600, N97, 218800. 0000) ;
@ND( - 443640. 1200, N98, 0. 0000) ;
@ND( - 564282. 1600, N99, 218800. 0000) ;

@REE(N1) ;
@REE(N2) ;

@REE(N98) ;
@REE( N99) ;

END
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Resultado da Carga de Colapso:
G obal optimal solution found at step: 40
Obj ective val ue: 82378. 75
Vari abl e Val ue Reduced Cost

P 82378. 75 0. 0000000
N1 9026. 831 0. 0000000
N4 59461. 66 0. 0000000
N5 0. 0000000 0. 0000000
N34 -71376.78 0. 0000000
N61 50506. 21 0. 0000000
N6 109896. 5 0. 0000000
N7 -71376.78 0. 0000000
N35 0. 0000000 0. 0000000
N64 50506. 21 0. 0000000
N8 160331. 3 0. 0000000
N9 0. 0000000 0. 0000000
N38 -71376.78 0. 0000000
N67 50506. 21 0. 0000000
N10 210766. 2 0. 0000000
N11 -71376.78 0. 0000000
N39 0. 0000000 0. 0000000
N70 50506. 21 0. 0000000
N12 254620. 0 -0. 2960265
N13 0. 0000000 0. 0000000
N4 2 -62063. 18 0. 0000000
N73 43915. 91 0. 0000000
N14 254620.0 0. 0000000
N15 0. 0000000 0. 0000000
N43 0. 0000000 0. 0000000
N76 0. 0000000 0. 0000000
N16 222792.5 0. 0000000
N17 -45043. 16 0. 0000000
N4 6 0. 0000000 0. 0000000
N79 31872.54 0. 0000000
N18 190965. 0 0. 0000000
N19 0. 0000000 0. 0000000
N47 -45043. 16 0. 0000000
N82 31872.54 0. 0000000
N20 159137.5 0. 0000000
N21 -45043. 16 0. 0000000
N50 0. 0000000 0. 0000000
N84 31872.54 0. 0000000
N22 127310.0 0. 0000000
N23 0. 0000000 0. 0000000
N51 -45043. 16 0. 0000000
N87 31872.54 0. 0000000
N24 95482. 50 0. 0000000
N25 -45043. 16 0. 0000000
N54 0. 0000000 0. 0000000
N26 31872.54 0. 0000000
N27 63655. 00 0. 0000000
N28 0. 0000000 0. 0000000
N55 -45043. 16 0. 0000000
N93 31872.54 0. 0000000
N29 31827.50 0. 0000000
N30 -45043. 16 0. 0000000
N58 0. 0000000 0. 0000000
N95 31872.54 0. 0000000
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N59

N2
N32
N33
N62
N65
N36
N37
N68
N71
N40
N41
N74
N77
N44
N45
N8O
N83
N48
N49
N85
N88
N52
N53
N9O
N94
N56
N57
N96
N98
N60
N63
N6 6
N69
N72
N75
N78
N81
N86
N89
N91
N92
N97
N99
N31

N3

-45043. 16
-71376.78
0. 0000000
-71376.78
0. 0000000
-71376.78
0. 0000000
-71376.78
0. 0000000
-71376.78
0. 0000000
-71376.78
0. 0000000
-62063. 18
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
-45043. 16
0. 0000000
41408. 00
-9026. 831
-59461. 66
-109896.
-160331.
-210766.
-222792.
-190965.
-159137.
-127310.0
-95482. 50
-63655. 00
-31827.50
0. 0000000
0. 0000000
0. 0000000

GO UIN WO

[eNeoNeoloNeooleoNolNolNoloNololNeololoNoloNoloNeoloNooleololNololoNoloNeololeololoNoloNolloNeololNeNoNe o)

. 0000000
. 0000000
. 1195270
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 2091723
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1691580
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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Dimensionamento:

DATA:
P = 58842,
ENDDATA

mn= (AL * 28.57 + A4 * 28.57 + A6 * 28.57 + A8 * 28.57 + ALO
* 28.57 + Al2 * 28.57 + Al4 * 28.57 + Al6 * 28.57 + Al18 *
28.57 + A20 * 28.57 + A22 * 28.57 + A24 * 28.57 + A27 * 28.57
+ A29 * 28.57 + A60 * 28.57 + A63 * 28.57 + A66 * 28.57 + A69
* 28.57 + A72 * 28.57 + A75 * 28.57 + A78 * 28.57 + A81 *
28.57 + A86 * 28.57 + A89 * 28.57 + A91 * 28.57 + A92 * 28.57
+ AQ7 * 28.57 + A99 * 28.57 + A61 * 28.61 + A64 * 28.61 + A67
* 28.61 + A70 * 28.61 + A73 * 28.61 + A76 * 28.61 + A79 *
28.61 + A82 * 28.61 + A84 * 28.61 + A87 * 28.61 + A26 * 28.61
+ A93 * 28.61 + A95 * 28.61 );

- 1.0000 * N1 + 1.0000 * Nd - 0.7066 * N5 + 0.7066 * N34 = O

+ 0.7076 * N5 + 0.7076 * N34 + 1.0000 * Ne1 = O

- 1.0000 * N\d + 1.0000 * N6 + 0.7066 * N7 - 0.7066 * N35 = 0

+ 0.7076 * N7 + 0.7076 * N35 + 1.0000 * Ne4 =0

- 1.0000 * N6 + 1.0000 * N8 - 0.7066 * N9 + 0.7066 * N38 = O

+ 0.7076 * N9 + 0.7076 * N38 + 1.0000 * N67 = O

- 1.0000 * N8 + 1.0000 * N1O + 0.7066 * N11 - 0.7066 * N39 = 0
+ 0.7076 * N11 + 0.7076 * N39 + 1.0000 * N7/70 = O

- 1.0000 * N10 + 1.0000 * N12 - 0.7066 * N13 + 0.7066 * N42 = 0
+ 0.7076 * N13 + 0.7076 * N42 + 1.0000 * N73 =0

- 1.0000 * N12 + 1.0000 * N14 + 0.7066 * N15 - 0.7066 * N43 = O
+ 0.7076 * N15 + 0.7076 * N43 + 1.0000 * N/6 = O

- 1.0000 * N14 + 1.0000 * N16 - 0.7066 * N17 + 0.7066 * N46 = O
+ 0.7076 * N17 + 0.7076 * N46 + 1.0000 * N79 = O

- 1.0000 * N16 + 1.0000 * N18 + 0.7066 * N19 - 0.7066 * N47 = 0O
+ 0.7076 * N19 + 0.7076 * N47 + 1.0000 * N82 = 0

- 1.0000 * N18 + 1.0000 * N20 - 0.7066 * N21 + 0.7066 * N5O = O
+ 0.7076 * N21 + 0.7076 * N50 + 1.0000 * N84 = 0

- 1.0000 * N20 + 1.0000 * N22 + 0.7066 * N23 - 0.7066 * N51 = O
+ 0.7076 * N23 + 0.7076 * N51 + 1.0000 * N87 =0

- 1.0000 * N22 + 1.0000 * N24 - 0.7066 * N25 + 0.7066 * N54 = O
+ 0.7076 * N25 + 1.0000 * N26 + 0.7076 * N54 = 0

- 1.0000 * N24 + 1.0000 * N27 + 0.7066 * N28 - 0.7066 * N55 = 0
+ 0.7076 * N28 + 0.7076 * N55 + 1.0000 * N93 = O

- 1.0000 * N27 + 1.0000 * N29 - 0.7066 * N30 + 0.7066 * N58 =0
+ 0.7076 * N30 + 0.7076 * N58 + 1.0000 * N95 = O

- 1.0000 * N29 - 0.7066 * N59 = 0

- 0.7066 * N2 + 0.7066 * N5 - 0.7066 * N32 + 0.7066 * N33 = 0

- 0.7076 * N2 - 0.7076 * N5 + 0.7076 * N32 + 0.7076 * N33 =0

- 0.7066 * N34 + 0.7066 * N35 - 0.7066 * N62 + 0.7066 * N65 = O
- 0.7076 * N34 - 0.7076 * N35 + 0.7076 * N62 + 0.7076 * N65 = O
- 0.7066 * N7 + 0.7066 * N9 - 0.7066 * N36 + 0.7066 * N37 = O

- 0.7076 * N7 - 0.7076 * N9 + 0.7076 * N36 + 0.7076 * N37 = 0

- 0.7066 * N38 + 0.7066 * N39 - 0.7066 * N68 + 0.7066 * N71 =0
- 0.7076 * N38 - 0.7076 * N39 + 0.7076 * N68 + 0.7076 * N7/1 = 0
- 0.7066 * N11 + 0.7066 * N13 - 0.7066 * N4O + 0.7066 * N41 = O
- 0.7076 * N11 - 0.7076 * N13 + 0.7076 * NAO + 0.7076 * N41 = O
- 0.7066 * N42 + 0.7066 * N43 - 0.7066 * N74 + 0.7066 * N77 =0
- 0.7076 * N42 - 0.7076 * N43 + 0.7076 * N74 + 0.7076 * N/7 = O
- 0.7066 * N15 + 0.7066 * N17 - 0.7066 * N44 + 0.7066 * N45 =0
- 0.7076 * N15 - 0.7076 * N17 + 0.7076 * N44 + 0.7076 * N45 = O
- 0.7066 * N46 + 0.7066 * N47 - 0.7066 * N8O + 0.7066 * N83 = 0
- 0.7076 * N46 - 0.7076 * NA7 + 0.7076 * N80 + 0.7076 * N83 =0
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- 0.7066 * N19 + 0.7066 *
- 0.7076 * N19 - 0.7076 *
- 0.7066 * N50 + 0.7066 *
- 0.7076 * N50 - 0.7076 *
- 0.7066 * N23 + 0.7066 *
- 0.7076 * N23 - 0.7076 *
- 0.7066 * N54 + 0.7066 *
- 0.7076 * N54 - 0.7076 *
- 0.7066 * N28 + 0.7066 *
- 0.7076 * N28 - 0.7076 *
- 0.7066 * N58 + 0.7066 *
- 0.7076 * N58 - 0.7076 *
- 0.7066 * N33 - 1.0000 *
- 0.7076 * N33 - 1.0000 *
+ 0.7066 * N36 - 1.0000 *
- 0.7076 * N36 - 1.0000 *
- 0.7066 * N37 - 1.0000 *
- 0.7076 * N37 - 1.0000 *
+ 0.7066 * N4O - 1.0000 *
- 0.7076 * N4O - 1.0000 *
- 0.7066 * N41 - 1.0000 *
- 0.08 * P - 0.7076 N41
+ 0.7066 * N44 - 1.0000 *
- 0.92* P- 0.7076 * N44
- 0.7066 * N45 - 1.0000 *
- 0.7076 * N45 - 1.0000 *
+ 0.7066 * N48 - 1.0000 *
- 0.7076 * N48 - 1.0000 *
- 0.7066 * N49 + 0.7066 *
- 0.7076 * N49 - 1.0000 *
+ 0.7066 * N52 - 0.7066 *
- 0.7076 * N52 - 1.0000 *
- 0.7066 * N53 + 0.7066 *
- 1.0000 * N26 - 0.7076 *
+ 0.7066 * N56 - 1.0000 *
- 0.7076 * N56 - 1.0000 *
- 0.7066 * N57 + 0.7066 *
- 0.7076 * N57 - 1.0000 *
- 0.7066 * N98 - 1.0000 *
- 1.0000 * N31 - 0.7076 *
N61 - 56260.87 * A61 <=0,
N64 - 56260. 87 * A64 <=0,
N67 - 56260.87 * A67 <=0,
N70 - 56260.87 * A70 <=0,
N73 - 56260.87 * A73 <=0,
N76 - 56260.87 * A76 <=0,
N79 - 56260.87 * A79 <=0;
N82 - 56260.87 * A82 <=0;
N84 - 56260.87 * A84 <=0,
N87 - 56260.87 * A87 <=0,
N26 - 56260.87 * A26 <=0,
N93 - 56260. 87 * A93 <=0,
N95 - 56260. 87 * A95 <=0,
N1 - 50434.78 * Al <= 0;

246772.97 + 50434.78 * Al
N4 - 50434.78 * A4 <= 0;
246772.97 + 50434.78 * A4
N6 - 50434.78 * A6 <= 0;
246772.97 + 50434.78 * A6
N8 - 50434.78 * A8 <= 0;
246772.97 + 50434.78 * A8

+

+

+

+

N1

N4

N6

N8

+ ' 4+ 4 0 4

+I
eNeloloNololololololNeololololololoeNeNolNe]

+ 0.

. 0000

. 0000 *

+ 0.

1
OCO0OO0OPrPROO0OORFrRPRORFRPLRORFrR,ROOOo

. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076

7066

L B S T T T T N N T S R R N

*

N73
- 0.7066 *

7066

. 7076
. 7066
. 7076
. 0000
. 7076
. 0000
. 7076
. 0000
. 7076
. 7066
. 7076
. 0000
. 7076

N7

6
*

* % kX X X Xk F X X X X

U+ 1+ 0+ 0+ 0+ 0+ 1+~ +~+ I+ 1+ 01+ 1+ 4+ ++++++++ + +

ORrRPROFRPROFRPROFRPRORPROPFRPRORLPRNPRPNPFRPOPRPOPRPROPRPROPRPOOOOOOOOOOOO

. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 7066
. 7076
. 0000

L B T N T

.0000 *
. 0000 *
.0000 *
.0000 *
6 * N74
. 0000 *
6 * N77
.0000 *
. 0000 *
.0000 *
.0000 *
.0000 *
. 0000 *

.0000 *

N49
N49
N88
N88
N53
N53
N94
N94
N57
N57
N98
N9 8
N63

N6 6

N69

N89

N91

N92

N97

N99

o
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N10 - 50434.
246772.97 +
N12 - 50434.
246772.97 +
N14 - 50434.
246772.97 +
N16 - 50434.
246772.97 +
N18 - 50434.
246772.97 +
N20 - 50434.
246772.97 +
N22 - 50434.
246772.97 +
N24 - 50434.
246772.97 +
N27 - 50434.
246772.97 +
N29 - 50434.
246772.97 +
N60 - 56260.
246772.97 +
N63 - 56260.
246772.97 +
N66 - 56260.
246772.97 +
N69 - 56260.
246772.97 +
N72 - 56260.
246772.97 +
N75 - 56260.
246772.97 +
N78 - 56260.
246772.97 +
N81 - 47565.
246772.97 +
N86 - 47565.
246772.97 +
N89 - 47565.
246772.97 +
N91 - 47565.
246772.97 +
N92 - 47565.
246772.97 +
N97 - 47565.
246772.97 +
N99 - 47565.
246772.97 +

@ND( - 600102. 1600, N1,
@ND( - 443640. 1200, N2, 0. 0000) ;

78 * Al0
50434.78
78 * Al2
50434. 78
78 * Al4
50434. 78
78 * Al6
50434.78
78 * Al8
50434.78
78 * A20
50434. 78
78 * A22
50434. 78
78 * A24
50434.78
78 * A27
50434. 78
78 * A29
50434. 78
87 * A60
56260. 87
87 * A63
56260. 87
87 * A66
56260. 87
87 * A69
56260. 87
87 * A72
56260. 87
87 * AT75
56260. 87
87 * AT78
56260. 87
22 * A8l
47565. 22
22 * A86
47565. 22
22 * A89
47565. 22
22 * A91
47565. 22
22 * A92
47565. 22
22 * A97
47565. 22
22 * A99
47565. 22

<= 0;
* Al0
<= 0;
* Al2
<= 0;
* Al4
<= 0;
* Al6
<= 0;
* Al8
<= 0;
* A20
<= 0;
* A22
<= 0;
* A24
<= 0;
* A27
<= 0;
* A29
<= 0;
* AG0
<= 0;
* AB3
<= 0;
* A66
<= 0;
* A69
<= 0;
* A72
<= 0;
* A75
<= 0;
* A78
<= 0;
* A8l
<= 0;
* A86
<= 0;
* A89
<= 0;
* A91
<= 0;
* A92
<= 0;
* A97
<= 0;
* A99

+

+

N10

N12

N14

N16

N18

N20

N22

N24

N27

N29

N60

N63

N6 6

N69

N72

N75

N78

N81

N86

N89

N91

N92

N97

N99

254620. 0000) ;

@ND( 0. 0000, N3, 0. 0000) ;

@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.

1600, N4, 254620. 0000) ;
1200, N5, 0. 0000) ;
1600, N6, 254620. 0000) ;
1200, N7, 0. 0000) ;
1600, N8, 254620. 0000) ;
1200, N9, 0. 0000) ;
1600, N10, 254620. 0000) ;
1200, N11, 0. 0000) ;
1600, N12, 254620. 0000) ;
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@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.

1200, N13, 0. 0000) ;
1600, N14, 254620. 0000) ;
1200, N15, 0. 0000) ;
1600, N16, 254620. 0000) ;
1200, N17, 0. 0000) ;
1600, N18, 254620. 0000) ;
1200, N19, 0. 0000) ;
1600, N20, 254620. 0000) ;
1200, N21, 0. 0000) ;
1600, N22, 254620. 0000) ;
1200, N23, 0. 0000) ;
1600, N24, 254620. 0000) ;
1200, N25, 0. 0000) ;

@BND( 0. 0000, N26, 182497. 5900) ;

@ND( - 600102.
@ND( - 443640.
@ND( - 600102.
@ND( - 443640.

1600, N27, 254620. 0000) ;
1200, N28, 0. 0000) ;
1600, N29, 254620. 0000) ;
1200, N30, 0. 0000) ;

@BND( 0. 0000, N31, 0. 0000) ;

@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 443640.
@ND( - 386890.

1200, N32, 0. 0000) ;
1200, N33, 0. 0000) ;
1200, N34, 0. 0000) ;
1200, N35, 0. 0000) ;
1200, N36, 0. 0000) ;
1200, N37, 0. 0000) ;
1200, N38, 0. 0000) ;
1200, N39, 0. 0000) ;
1200, N40, 0. 0000) :
1200, N41, 0. 0000) ;
1200, N42, 0. 0000) ;
1200, N43, 0. 0000) ;
1200, N44, 0. 0000) ;
1200, N45, 0. 0000) ;
1200, N46, 0. 0000) ;
1200, N47, 0. 0000) ;
1200, N48, 0. 0000) :
1200, N49, 0. 0000) ;
1200, N50, 0. 0000) ;
1200, N51, 0. 0000) ;
1200, N52, 0. 0000) ;
1200, N53, 0. 0000) ;
1200, N54, 0. 0000) ;
1200, N55, 0. 0000) ;
1200, N56, 0. 0000) ;
1200, N57, 0. 0000) :
1200, N58, 0. 0000) ;
1200, N59, 0. 0000) ;
1600, N60, 41408. 0000) ;

@BND( 0. 0000, N61, 162780. 4800) ;

@ND( - 443640.
@ND( - 386890.

1200, N62, 0. 0000) ;
1600, N63, 41408. 0000) ;

@BND( 0. 0000, N64, 162780. 4800) ;

@ND( - 443640.
@ND( - 386890.

1200, N65, 0. 0000) ;
1600, N66, 41408. 0000) ;

@BND( 0. 0000, N67, 162780. 4800) ;

@3ND( - 443640.
@ND( - 386890.

1200, N68, 0. 0000) ;
1600, N69, 41408. 0000) ;

@BND( 0. 0000, N70, 162780. 4800) ;

@ND( - 443640.
@ND( - 386890.

1200, N71, 0. 0000) ;
1600, N72, 41408. 0000) ;

@BND( 0. 0000, N73, 162780. 4800) ;
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@ND( - 443640. 1200, N74, 0. 0000) ;
@ND( - 386890. 1600, N75, 41408. 0000) ;
@ND( 0. 0000, N76, 162780. 4800) ;

@ND( - 443640. 1200, N77, 0. 0000) ;
@ND( - 386890. 1600, N78, 41408. 0000) ;
@ND( 0. 0000, N79, 162780. 4800) ;

@ND( - 443640. 1200, N80, 0. 0000) ;
@ND( - 564282. 1600, N81, 218800. 0000) ;
@ND( 0. 0000, N82, 162780. 4800) ;

@ND( - 443640. 1200, N83, 0. 0000) ;
@ND( 0. 0000, N84, 162780. 4800) ;

@ND( - 443640. 1200, N85, 0. 0000) ;
@ND( - 564282. 1600, N86, 218800. 0000) ;
@ND( 0. 0000, N87, 182497. 5900) ;

@ND( - 443640. 1200, N88, 0. 0000) ;
@ND( - 564282. 1600, N89, 218800. 0000) ;
@ND( - 443640. 1200, N90, 0. 0000) ;
@ND( - 564282. 1600, N91, 218800. 0000) ;
@ND( - 564282. 1600, N92, 218800. 0000) ;
@ND( 0. 0000, N93, 182497. 5900) ;

@ND( - 443640. 1200, N94, 0. 0000) ;
@ND( 0. 0000, N95, 182497. 5900) ;

@ND( - 443640. 1200, N96, 0. 0000) ;
@ND( - 564282. 1600, N97, 218800. 0000) ;
@ND( - 443640. 1200, N98, 0. 0000) ;
@ND( - 564282. 1600, N99, 218800. 0000) ;
@ND( 0. 79, AL, 21) ;

@ND( 0. 79, A4, 21):

@ND( 0. 79, A6, 21) ;

@ND( 0. 79, A8, 21) ;

@ND( 0. 79, AL0, 21) ;

@ND( 0. 79, A12, 21) ;

@ND( 0. 79, Al4, 21) ;

@ND( 0. 79, A16, 21) ;

@ND( 0. 79, A18, 21) :

@ND( 0. 79, A20, 21) ;

@ND( 0. 79, A22, 21) ;

@ND( 0. 79, A24, 21) ;

@ND( 0. 79, A27, 21) ;

@ND( 0. 79, A29, 21) ;

@ND( 0. 79, ABO, 21) ;

@ND( 0. 79, AB3, 21) ;

@ND( 0. 79, A66, 21) ;

@ND( 0. 79, AB9, 21) :

@ND( 0. 79, A72, 21) ;

@ND( 0. 79, A75, 21) ;

@ND( 0. 79, A78, 21) ;

@ND( 0. 79, A81, 21) ;

@ND( 0. 79, A86, 21) ;

@ND( 0. 79, A89, 21) ;

@ND( 0. 79, A91, 21) ;

@ND( 0. 79, A92, 21) ;

@ND( 0. 79, A97, 21) :

@ND( 0. 79, A99, 21) :

@ND( 0. 47, A1, 17. 14) ;

@ND( 0. 47, A4, 17. 14) ;

@ND( 0. 47, A67, 17. 14) ;

@ND( 0. 47, A70, 17. 14) ;

@ND( 0. 47, A73, 17. 14) ;

@ND( 0. 47, A76, 17. 14) ;

@ND( 0. 47, A79, 17. 14) ;
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@ND( 0. 47, A82, 17.
@ND( 0. 47, A84, 17.
@ND( 0. 47, A87, 17.
@ND( 0. 47, A26, 17.
@ND( 0. 47, A93, 17.
@ND( 0. 47, A95, 17.

@REE(NL) ;
@REE(N2) ;

@ REE( N98) :
@REE( N99) :

END

14);
14);
14);
14);
14);
14);
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Resultado do Dimensionamento:

Optimal solution found at step: 135

bj ecti ve val ue:

Vari abl e

P
Al
Ad
A6
A8
A10
Al12
Al4
Al6
Al18
A20
A22
A24
A27
A29
A60
A63
AG6
A69
A72
A75
A78
A81
A86
A89
A91
A92
A97
A99
A61
A64
A67
A70
A73
A76
A79
A82
A84
A87
A26
A93
A95
N1

N5
N34
N6 1

N6

N7
N35
N64

N8

1296. 193

Val ue

58842. 00
0. 7900000
0. 7900000
. 372106
. 103149
. 834191
. 472030
. 472030
. 038026
. 604022
. 170019
. 736015
. 302011
. 8680074
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 7900000
. 6562668
. 6562668
. 6562668
. 6562668
. 5725966
. 4700000
. 4700000
. 4700000
. 4700000
. 4700000
. 4700000
. 4700000
. 4700000
-4538. 039
32331.92
0. 0000000
-52179. 40
36922. 14
69201. 88
-52179. 40
0. 0000000
36922. 14
106071. 8

PR NNMNWWWNNE

eNeNoNoNoloNoloNeololeololololoNoloNelolNeololoNolNoNeoloNelNoNe]

Reduced Cost

[cNeNolNoNoNoNoloNeNe)

0. 0000000

[eNoNeololNoloNoloNeNeNe)

oNeooNeoNe

28.
28.

57000
57000

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
0000000

28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.

57000
57000
57000
57000
57000
57000
57000
57000
57000
57000
57000
57000
57000
57000
57000

. 0000000
. 0000000
. 0000000
. 0000000
0000000

28.
28.
28.
28.
28.
28.
28.
28.

61000
61000
61000
61000
61000
61000
61000
61000

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000

. 7196629E- 03

. 0000000
. 0000000
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N9
N38
N67
N10
N11
N39
N70
N12
N13
N4 2
N73
N14
N15
N43
N76
N16
N17
N46
N79
N18
N19
N47
N82
N20
N21
N50
N84
N22
N23
N51
N87
N24
N25
N54
N26
N27
N28
N55
N93
N29
N30
N58
N95
N59

N2
N32
N33
N62
N65
N36
N37
N68
N71
N40
N41
N74
N77
N44
N45
N8O
N83

0. 0000000
-52179. 40
36922. 14
142941.8
-52179. 40
0. 0000000
36922. 14
175111.1
0. 0000000
-45526. 82
32214.78
175111.1
0. 0000000
0. 0000000
0. 0000000
153222. 2
-30977.76
0. 0000000
21919. 86
131333.3
0. 0000000
-30977.76
21919. 86
109444. 4
-30977.76
0. 0000000
21919. 86
87555. 53
0. 0000000
-30977.76
21919. 86
65666. 65
-30977.76
0. 0000000
21919. 86
43777.76
0. 0000000
-30977.76
21919. 86
21888. 88
-30977.76
0. 0000000
21919. 86
-30977.76
-52179. 40
0. 0000000
-52179. 40
0. 0000000
-52179. 40
0. 0000000
-52179. 40
0. 0000000
-52179. 40
0. 0000000
-52179. 40
0. 0000000
-45526. 82
-30977.76
0. 0000000
-30977.76
0. 0000000

eNeoNeoloNololNeololNoNololololololololoNolololoNelolololoNolololoNelolololoNoloNoloNeoloNololoNolololoNoloNeoloNololNolNoNoNeNoNe]

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1119934E- 02
. 0000000
. 0000000
. 0000000
. 4002714E- 03
. 7601028E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 4002700E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 4002708E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 2318446E- 02
. 0000000
. 0000000
. 0000000
. 1119934E- 02
. 0000000
. 1119934E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 4002703E- 03
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N4 8
N49
N85
N88
N52
N53
N9O
N94
N56
N57
N96
N9 8
N60
N63
N6 6
N69
N72
N75
N78
N81
N86
N89
N91
N92
N97
N99
N31

-30977.76
0. 0000000
-30977.76
0. 0000000
-30977.76
0. 0000000
-30977.76
0. 0000000
-30977.76
0. 0000000
-30977.76
0. 0000000
41408. 00
4538. 039
-32331.92
-69201. 88
-106071. 8
-142941. 8
-153222.2
-131333.3
-109444. 4
- 87555. 53
-65666. 65
-43777.76
-21888. 88
0. 0000000
0. 0000000
0. 0000000

eeloNeoNolololoNoloNeoloNeololeololololNoNeoloNeololNeNoNe el o)

. 0000000
. 4002705E- 03
. 0000000
. 4002707E- 03
. 0000000
. 0000000
. 0000000
. 4002706E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 2771885E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 8673617E-18
. 0000000
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- EXEMPLO 4
Carga de Colapso:

nodel :

max =P;
- 1.0000 * N1 + 1.0000 * N4 - 0.7055 * N5 + 0.7055 * N39 =
+ 0.7087 * N5 + 1.0000 * N6 + 0.7087 * N39 = O ;
- 1.0000 * N4 + 1.0000 * N7 + 0.7055 * N8 - 0.7055 * N40 =
+ 0.7087 * N8 + 1.0000 * N9 + 0.7087 * N40 = O ;
- 1.0000 * N7 + 1.0000 * N10 - 0.7055 * N11 + 0.7055 * N43
+ 0.7087 * N11 + 1.0000 * N12 + 0.7087 * N43 = 0
- 1.0000 * N10 + 1.0000 * N13 + 0.7055 * N14 - 0.7055 * N44
+ 0.7087 * N14 + 1.0000 * N15 + 0.7087 * N44 = 0
- 1.0000 * N13 + 1.0000 * N16 - 0.7055 * N17 + 0.7055 * N47
+ 0.7087 * N17 + 1.0000 * N18 + 0.7087 * N47 = 0
- 1.0000 * N16 + 1.0000 * N19 + 0.7055 * N20 - 0.7055 * N48
+ 0.7087 * N20 + 1.0000 * N21 + 0.7087 * N48 = 0
- 1.0000 * N19 + 1.0000 * N22 - 0.7055 * N23 + 0.7055 * N51
+ 0.7087 * N23 + 1.0000 * N24 + 0.7087 * N51 = 0
- 1.0000 * N22 + 1.0000 * N25 + 0.7055 * N26 - 0.7055 * N52
+ 0.7087 * N26 + 1.0000 * N27 + 0.7087 * N52 = 0
- 1.0000 * N25 + 1.0000 * N28 - 0.7055 * N29 + 0.7055 * N55
+ 0.7087 * N29 + 1.0000 * N30 + 0.7087 * N55 = 0
- 1.0000 * N28 + 1.0000 * N31 + 0.7055 * N32 - 0.7055 * N56
+ 0.7087 * N32 + 1.0000 * N33 + 0.7087 * N56 = 0
- 1.0000 * N31 + 1.0000 * N34 - 0.7055 * N35 + 0.7055 * N59
+ 0.7087 * N35 + 1.0000 * N36 + 0.7087 * N59 = 0
- 1.0000 * N34 - 0.7055 * N60 = 0
- 0.7055 * N2 + 0.7055 * N5 - 0.7055 * N37 + 0.7055 * N38 =
- 0.7087 * N2 - 0.7087 * N5 + 0.7087 * N37 + 0.7087 * N38 =
- 0.7055 * N39 + 0.7055 * N40 - 0.7055 * N62 + 0.7055 * N64
- 0.7087 * N39 - 0.7087 * N40 + 0.7087 * N62 + 0.7087 * N64
- 0.7055 * N8 + 0.7055 * N11 - 0.7055 * N41 + 0.7055 * N42
- 0.7087 * N8 - 0.7087 * N11 + 0.7087 * N41 + 0.7087 * N42
- 0.7055 * N43 + 0.7055 * N44 - 0.7055 * N66 + 0.7055 * N68
- 0.7087 * N43 - 0.7087 * N44 + 0.7087 * N66 + 0.7087 * N68
- 0.7055 * N14 + 0.7055 * N17 - 0.7055 * N45 + 0.7055 * N46
- 0.7087 * N14 - 0.7087 * N17 + 0.7087 * N45 + 0.7087 * N46
- 0.7055 * N47 + 0.7055 * N48 - 0.7055 * N70 + 0.7055 * N72
- 0.7087 * N4A7 - 0.7087 * N48 + 0.7087 * N70 + 0.7087 * N72
- 0.7055 * N20 + 0.7055 * N23 - 0.7055 * N49 + 0.7055 * N50
- 0.7087 * N20 - 0.7087 * N23 + 0.7087 * N49 + 0.7087 * N50
- 0.7055 * N51 + 0.7055 * N52 - 0.7055 * N74 + 0.7055 * N76
- 0.7087 * N51 - 0.7087 * N52 + 0.7087 * N74 + 0.7087 * N76
- 0.7055 * N26 + 0.7055 * N29 - 0.7055 * N53 + 0.7055 * N54
- 0.7087 * N26 - 0.7087 * N29 + 0.7087 * N53 + 0.7087 * N54
- 0.7055 * N55 + 0.7055 * N56 - 0.7055 * N78 + 0.7055 * N80
- 0.7087 * N55 - 0.7087 * N56 + 0.7087 * N78 + 0.7087 * N80
- 0.7055 * N32 + 0.7055 * N35 - 0.7055 * N57 + 0.7055 * N58
- 0.7087 * N32 - 0.7087 * N35 + 0.7087 * N57 + 0.7087 * N58
- 0.7055 * N59 + 0.7055 * N60O - 0.7055 * N82 + 0.7055 * N85
- 0.7087 * N59 - 0.7087 * N60 + 0.7087 * N82 + 0.7087 * N85
- 0.7055 * N38 - 1.0000 * N61 + 0.7055 * N62 + 1.0000 * N63
- 1.0000 * N6 - 0.7087 * N38 - 0.7087 * N62 = 0
+ 0.7055 * N41 - 1.0000 * N63 - 0.7055 * N64 + 1.0000 * N65
- 1.0000 * N9 - 0.7087 * N41 - 0.7087 * N64 = 0
- 0.7055 * N42 - 1.0000 * N65 + 0.7055 * N66 + 1.0000 * N67

I 1n oo
o -

- o

eNelolNoNoloNolloNeoloNelolNololoNolNoeNelNeo)

o
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- 1.0000 * N12 - 0.7087 * N42 - 0.7087 * N66 = O ;

+ 0.7055 * N45 - 1.0000 * N67 - 0.7055 * N68 + 1.0000 * N69
- 1.0000 * N15 - 0.7087 * N45 - 0.7087 * N68 = 0 ;

- 0.7055 * N46 - 1.0000 * N69 + 0.7055 * N70 + 1.0000 * N71
- 1.0000 * N18 - 0.7087 * N46 - 0.7087 * N/0 = O ;

+ 0.7055 * N49 - 1.0000 * N71 - 0.7055 * N72 + 1.0000 * N73
- 1.0000 * P - 1.0000 * N21 - 0.7087 * N49 - 0.7087 * N/2 =
- 0.7055 * N50 - 1.0000 * N7/3 + 0.7055 * N74 + 1.0000 * N75
- 1.0000 * N24 - 0.7087 * N50 - 0.7087 * N74 = 0 ;

+ 0.7055 * N53 - 1.0000 * N75 - 0.7055 * N/6 + 1.0000 * N77
- 1.0000 * N27 - 0.7087 * N53 - 0.7087 * N/6 = O ;

- 0.7055 * N54 - 1.0000 * N77 + 0.7055 * N78 + 1.0000 * N79
- 2.0000 * P - 1.0000 * N30 - 0.7087 * N54 - 0.7087 * N/8 =
+ 0.7055 * N57 - 1.0000 * N7/9 - 0.7055 * N80 + 1.0000 * N81
- 1.0000 * N33 - 0.7087 * N57 - 0.7087 * N80 = O ;

- 0.7055 * N58 - 1.0000 * N81 + 0.7055 * N82 + 1.0000 * N83
- 1.0000 * N36 - 0.7087 * N58 - 0.7087 * N82 = 0 ;

- 1.0000 * N83 - 0.7055 * N85 = 0O ;

- 1.0000 * N84 - 0.7087 * N85 = 0O ;

@ND( - 323210. 4800, N1, 125000. 0000) ;
@ND( - 279415. 1757, N2, 0. 0000) ;

@ND( 0. 0000, N3, 0. 0000) ;

@ND( - 323210. 4800, N4, 125000. 0000) ;
@ND( - 279415. 1757, N5, 0. 0000) ;

@ND( 0. 0000, N6, 123235. 1500) ;

@ND( - 323210. 4800, N7, 125000. 0000) ;
@ND( - 279415. 1757, N8, 0. 0000) ;

@ND( 0. 0000, N9, 123235. 1500) :

@ND( - 323210. 4800, N10, 125000. 0000) ;
@ND( - 279415. 1757, N11, 0. 0000) ;
@ND( 0. 0000, N12, 123235. 1500) ;

@ND( - 323210. 4800, N13, 125000. 0000) ;
@ND( - 279415. 1757, N14, 0. 0000) ;
@ND( 0. 0000, N15, 123235. 1500) ;

@ND( - 323210. 4800, N16, 125000. 0000) ;
@ND( - 279415. 1757, N17, 0. 0000) ;
@ND( 0. 0000, N18, 123235. 1500) ;

@ND( - 323210. 4800, N19, 125000. 0000) ;
@ND( - 279415. 1757, N20, 0. 0000) ;
@ND( 0. 0000, N21, 123235. 1500) ;

@ND( - 323210. 4800, N22, 125000. 0000) ;
@ND( - 279415. 1757, N23, 0. 0000) ;
@ND( 0. 0000, N24, 123235. 1500) ;

@ND( - 323210. 4800, N25, 125000. 0000) ;
@ND( - 279415. 1757, N26, 0. 0000) ;
@ND( 0. 0000, N27, 123235. 1500) ;

@ND( - 323210. 4800, N28, 125000. 0000) ;
@ND( - 279415. 1757, N29, 0. 0000) ;
@ND( 0. 0000, N30, 123235. 1500) ;

@ND( - 323210. 4800, N31, 125000. 0000) ;
@ND( - 279415. 1757, N32, 0. 0000) ;
@ND( 0. 0000, N33, 123235. 1500) ;

@ND( - 323210. 4800, N34, 125000. 0000) ;
@ND( - 279415. 1757, N35, 0. 0000) ;
@ND( 0. 0000, N36, 123235. 1500) ;

@ND( - 279415. 1757, N37, 0. 0000) ;
@ND( - 279415. 1757, N38, 0. 0000) ;
@ND( - 279415. 1757, N39, 0. 0000) ;
@ND( - 279415. 1757, N40, 0. 0000) ;
@ND( - 279415. 1757, N41, 0. 0000) ;

1ol 1 1ol 1
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@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.

1757, N42, 0. 0000) ;
1757, N43, 0. 0000) ;
1757, N44, 0. 0000) ;
1757, N45, 0. 0000) ;
1757, N46, 0. 0000) ;
1757, N47, 0. 0000) ;
1757, N48, 0. 0000) ;
1757, N49, 0. 0000) ;
1757, N50, 0. 0000) ;
1757, N51, 0. 0000) ;
1757, N52, 0. 0000) ;
1757, N53, 0. 0000) ;
1757, N54, 0. 0000) ;
1757, N55, 0. 0000) ;
1757, N56, 0. 0000) ;
1757, N57, 0. 0000) ;
1757, N58, 0. 0000) ;
1757, N59, 0. 0000) ;
1757, N60, 0. 0000) :
4800, N61, 125000. 0000) ;
1757, N62, 0. 0000) ;
4800, N63, 125000. 0000) ;
1757, N64, 0. 0000) ;
4800, N65, 125000. 0000) ;
1757, N66, 0. 0000) ;
4800, N67, 125000. 0000) ;
1757, N68, 0. 0000) ;
4800, N69, 125000. 0000) ;
1757, N70, 0. 0000) ;
4800, N71, 125000. 0000) ;
1757, N72, 0. 0000) ;
4800, N73, 125000. 0000) ;
1757, N74, 0. 0000) ;
4800, N75, 125000. 0000) ;
1757, N76, 0. 0000) ;
4800, N77, 125000. 0000) ;
1757, N78, 0. 0000) ;
4800, N79, 125000. 0000) ;
1757, N80, 0. 0000) ;
4800, N81, 125000. 0000) ;
1757, N82, 0. 0000) ;
4800, N83, 125000. 0000) ;

@BND( 0. 0000, N84, 0. 0000) ;

@ND( - 279415.

@REE(N1) ;
@REE(N2) ;

@REE(N84) ;
@REE( N85) ;

END

1757, N85, 0. 0000) ;
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Resultado da Carga de Colapso:

G obal optinmal solution found at step

bj ecti ve val ue:

Vari abl e

P
N1
N4
N5
N39
N6
N7
N8
N40
N9
N10
N11
N43
N12
N13
N14
N44
N15
N16
N17
N4 7
N18
N19
N20
N48
N21
N22
N23
N51
N24
N25
N26
N52
N27
N28
N29
N55
N30
N31
N32
N56
N33
N34
N35
N59
N36
N60
N2
N37
N38
N62
N64
N4 1
N4 2

Val ue
26159. 79
- 88541. 67
-52083. 33
0. 0000000
-51677. 30
36623. 70
-15625. 00
-51677. 30
0. 0000000
36623. 70
20833. 33
0. 0000000
-51677. 30
36623. 70
57291. 67
-51677. 30
0. 0000000
36623. 70
93750. 00
0. 0000000
-51677. 30
36623. 70
104166. 7
-14764.94
0. 0000000
10463. 91
114583. 3
0. 0000000
-14764. 94
10463. 91
125000. 0
-14764. 94
0. 0000000
10463. 91
125000. 0
0. 0000000
0. 0000000
0. 0000000
83333. 33
0. 0000000
-59059. 77
41855. 66
41666. 67
-59059. 77
0. 0000000
41855. 66
-59059. 77
-51677. 30
0. 0000000
-51677. 30
0. 0000000
-51677. 30
0. 0000000
-51677. 30

26159

Re

eNeololoNoNoNeoloNeoNoloNollololoNeoloNeoleoNolololoNeoloNeoleololololoNoloNeooleololNololNoNoloNeoloNeoloNeNolloNoNoNe]

34
.79

duced Cost
. 0000000
. 0000000
. 0000000
. 2952917E-01
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1674226
. 0000000
. 1181167
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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N6 6
N68
N45
N4 6
N70
N72
N49
N50
N74
N76
N53
N54
N78
N80
N57
N58
N82
N85
N61
N63
N65
N67
N69
N71
N73
N75
N77
N79
N81
N83
N84
N3

0. 0000000
-51677. 30
0. 0000000
-51677. 30
0. 0000000
-51677. 30
0. 0000000
-14764. 94
0. 0000000
-14764. 94
0. 0000000
-14764. 94
-59059. 77
0. 0000000
-59059. 77
0. 0000000
-59059. 77
0. 0000000
125000. 0
88541. 67
52083. 33
15625. 00
-20833. 33
-57291. 67
-93750. 00
-104166. 7
-114583. 3
- 83333. 33
-41666. 67
0. 0000000
0. 0000000
0. 0000000

[eNeNeoloNoloNeoloNeoNoleololololoNeoloNeloleloloNoloNolloNeoloNeloNelNe)

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 4185566E- 01
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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Dimensionamento:

DATA:
P = 18685. 57;
ENDDATA

mn= (AL * 33.33 + A * 33.33 + A7 * 33.33 + A10 * 33.33 + Al3 *
33.33 + A16 * 33.33 + A19 * 33.33 + A22 * 33.33 + A25 * 33.33 +
A28 * 33.33 + A31 * 33.33 + A34 * 33.33 + A61 * 33.33 + A63 *
33.33 + A65 * 33.33 + A67 * 33.33 + A69 * 33.33 + A71 * 33.33 +
A73 * 33.33 + A75 * 33.33 + A77 * 33.33 + A79 * 33.33 + A81 *
33.33 + AB3 * 33.33 + A6 * 33.48 + A9 * 33.48 + Al2 * 33.48 + Al5
* 33.48 + A18 * 33.48 + A21 * 33.48 + A24 * 33.48 + A27 * 33.48 +
A30 * 33.48 + A33 * 33.48 + A36 * 33.48);

- 1.0000 * NI + 1.0000 * N4 - 0.7055 * N5 + 0.7055 * N39 = 0O

+ 0.7087 * N5 + 1.0000 * N6 + 0.7087 * N39 = 0

- 1.0000 * N + 1.0000 * N7 + 0.7055 * N8 - 0.7055 * NA0O = O

+ 0.7087 * N8 + 1.0000 * N9 + 0.7087 * N40O = O

- 1.0000 * N7 + 1.0000 * N10O - 0.7055 * N11 + 0.7055 * N43 =0
+ 0.7087 * N11 + 1.0000 * N12 + 0.7087 * N43 = 0

- 1.0000 * N10 + 1.0000 * N13 + 0.7055 * N14 - 0.7055 * Nd4 =0
+ 0.7087 * N14 + 1.0000 * N15 + 0.7087 * N4 = O

- 1.0000 * N13 + 1.0000 * N16 - 0.7055 * N17 + 0.7055 * NA7 = 0
+ 0.7087 * N17 + 1.0000 * N18 + 0.7087 * N47 = O

- 1.0000 * N16 + 1.0000 * N19 + 0.7055 * N20 - 0.7055 * N48 = 0
+ 0.7087 * N20 + 1.0000 * N21 + 0.7087 * N48 = 0

- 1.0000 * N19 + 1.0000 * N22 - 0.7055 * N23 + 0.7055 * N51 =0
+ 0.7087 * N23 + 1.0000 * N24 + 0.7087 * N51 = O

- 1.0000 * N22 + 1.0000 * N25 + 0.7055 * N26 - 0.7055 * N52 =0
+ 0.7087 * N26 + 1.0000 * N27 + 0.7087 * N52 = O

- 1.0000 * N25 + 1.0000 * N28 - 0.7055 * N29 + 0.7055 * N55 =0
+ 0.7087 * N29 + 1.0000 * N30 + 0.7087 * N55 = 0

- 1.0000 * N28 + 1.0000 * N31 + 0.7055 * N32 - 0.7055 * N56 = 0
+ 0.7087 * N32 + 1.0000 * N33 + 0.7087 * N56 = O

- 1.0000 * N31 + 1.0000 * N34 - 0.7055 * N35 + 0.7055 * N59 =0
+ 0.7087 * N35 + 1.0000 * N36 + 0.7087 * N59 = 0

- 1.0000 * N34 - 0.7055 * N6O = O

- 0.7055 * N2 + 0.7055 * N5 - 0.7055 * N37 + 0.7055 * N38 =0

- 0.7087 * N2 - 0.7087 * N5 + 0.7087 * N37 + 0.7087 * N38 = 0

- 0.7055 * N39 + 0.7055 * N4O - 0.7055 * N62 + 0.7055 * N64 = O
- 0.7087 * N39 - 0.7087 * NAO + 0.7087 * N62 + 0.7087 * N64 =0
- 0.7055 * N8 + 0.7055 * N11 - 0.7055 * N41 + 0.7055 * N42 = O
- 0.7087 * N8 - 0.7087 * N11 + 0.7087 * N41 + 0.7087 * N42 = 0
- 0.7055 * N43 + 0.7055 * N44 - 0.7055 * N66 + 0.7055 * N68 = O
- 0.7087 * N43 - 0.7087 * N44 + 0.7087 * N66 + 0.7087 * N68 = O
- 0.7055 * N14 + 0.7055 * N17 - 0.7055 * N45 + 0.7055 * N46 = O
- 0.7087 * N14 - 0.7087 * N17 + 0.7087 * N4A5 + 0.7087 * N46 = O
- 0.7055 * NA7 + 0.7055 * N48 - 0.7055 * N70 + 0.7055 * N72 =0
- 0.7087 * NA7 - 0.7087 * N48 + 0.7087 * N70 + 0.7087 * N72 =0
- 0.7055 * N20 + 0.7055 * N23 - 0.7055 * N49 + 0.7055 * N5O = O
- 0.7087 * N20 - 0.7087 * N23 + 0.7087 * N49 + 0.7087 * N50 = O
- 0.7055 * N51 + 0.7055 * N52 - 0.7055 * N74 + 0.7055 * N76 = O
- 0.7087 * N51 - 0.7087 * N52 + 0.7087 * N74 + 0.7087 * N76 = O
- 0.7055 * N26 + 0.7055 * N29 - 0.7055 * N53 + 0.7055 * N34 =0
- 0.7087 * N26 - 0.7087 * N29 + 0.7087 * N53 + 0.7087 * N54 = O
- 0.7055 * N55 + 0.7055 * N56 - 0.7055 * N7/8 + 0.7055 * N80 =0
- 0.7087 * N55 - 0.7087 * N56 + 0.7087 * N78 + 0.7087 * N80 = O
- 0.7055 * N32 + 0.7055 * N35 - 0.7055 * N57 + 0.7055 * N58 =0
- 0.7087 * N32 - 0.7087 * N35 + 0.7087 * N57 + 0.7087 * N58 = 0
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- 0.7055 * N59 + 0.7055 * N60 - 0.7055 * N82 + 0.7055 * N85 =0
- 0.7087 * N59 - 0.7087 * N60O + 0.7087 * N82 + 0.7087 * N85 =0
- 0.7055 * N38 - 1.0000 * N61 + 0.7055 * N62 + 1.0000 * N63 = O
- 1.0000 * N6 - 0.7087 * N38 - 0.7087 * N62 =0

+ 0.7055 * N41 - 1.0000 * N63 - 0.7055 * N64 + 1.0000 * N65 = O
- 1.0000 * N9 - 0.7087 * N41 - 0.7087 * N6e4 = O

- 0.7055 * N42 - 1.0000 * N65 + 0.7055 * N66 + 1.0000 * N67 = O
- 1.0000 * N12 - 0.7087 * N42 - 0.7087 * N66 = O

+ 0.7055 * N45 - 1.0000 * N67 - 0.7055 * N68 + 1.0000 * N69 = O
- 1.0000 * N15 - 0.7087 * N45 - 0.7087 * N68 = O

- 0.7055 * N46 - 1.0000 * N69 + 0.7055 * N70 + 1.0000 * N71 = O
- 1.0000 * N18 - 0.7087 * N46 - 0.7087 * N7/70 = O

+ 0.7055 * N49 - 1.0000 * N7/1 - 0.7055 * N7/2 + 1.0000 * N73 =0
- 1.0000 * P - 1.0000 * N21 - 0.7087 * N49 - 0.7087 * N72 =0

- 0.7055 * N50 - 1.0000 * N73 + 0.7055 * N74 + 1.0000 * N75 = 0
- 1.0000 * N24 - 0.7087 * N50 - 0.7087 * N74 =0

+ 0.7055 * N53 - 1.0000 * N7/5 - 0.7055 * N/6 + 1.0000 * N77 =0
- 1.0000 * N27 - 0.7087 * N53 - 0.7087 * N7/6 = 0

- 0.7055 * N54 - 1.0000 * N7/7 + 0.7055 * N/8 + 1.0000 * N79 =0
- 2.0000 * P - 1.0000 * N30 - 0.7087 * N54 - 0.7087 * N78 = 0

+ 0.7055 * N57 - 1.0000 * N79 - 0.7055 * N80 + 1.0000 * N81 = 0O
- 1.0000 * N33 - 0.7087 * N57 - 0.7087 * N80 = 0

- 0.7055 * N58 - 1.0000 * N81 + 0.7055 * N82 + 1.0000 * N83 = 0
- 1.0000 * N36 - 0.7087 * N58 - 0.7087 * N82 = 0

- 1.0000 * N83 - 0.7055 * N85 =0

- 1.0000 * N84 - 0.7087 * N85 =0

N6 - 43478.26 * A6 <= 0;

N9 - 43478.26 * A9 <= 0;

N12 - 43478.26 * Al2 <= 0;

N15 - 43478.26 * Al5 <= 0;

N18 - 43478.26 * Al8 <= 0;

N21 - 43478.26 * A21 <= 0;

N24 - 43478.26 * A24 <= 0;

N27 - 43478.26 * A27 <= 0;

N30 - 43478.26 * A30 <= 0;

N33 - 43478.26 * A33 <= 0;

N36 - 43478.26 * A36 <= 0;

N1 - 43478.26 * Al <= 0;

141573.57 + 43478.26 * Al + N1 >= O;
N4 - 43478.26 * A4 <= 0;
141573.57 + 43478.26 * AA + N4 >= O;
N7 - 43478.26 * A7 <= 0;

141573.57 +
N10 -
141573. 57 +
N13 -
141573. 57 +
N16 -
141573.57 +
N19 -
141573.57 +
N22 -
141573. 57 +
N25 -
141573. 57 +
N28 -
141573.57 +
N31 -
141573.57 +
N34 -
141573.57 +

43478.

43478.

43478.

43478.

43478.

43478.

43478.

43478.

43478.

43478.26 * A7 + N7 >= 0;
26 * A10 <= 0;

43478.26 * A10 + N10 >= O;
26 * Al3 <= 0;
43478.26 * Al3 +
26 * Al6 <= 0;
43478.26 * Al6 +
26 * Al19 <= 0;
43478.26 * Al19 +
26 * A22 <= 0;
43478.26 * A22 +
26 * A25 <= 0;
43478.26 * A25 +
26 * A28 <= 0;
43478.26 * A28 +
26 * A31 <= 0;
43478.26 * A31 +
26 * A34 <= 0;
43478.26 * A34 +

N13 >= O;
N16 >= O;
N19 >= O;
N22 >= O;
N25 >= 0;
N28 >= O0;
N31 >= 0;

N34 >= 0O;
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N61 - 43478.26 * A61 <= O;

141573.57 + 43478.26 * A61 + N61 >=

N63 - 43478.26 * A63 <= 0;

141573.57 + 43478.26 * A63 + N63 >=

N65 - 43478.26 * A65 <= 0;

141573.57 + 43478.26 * A65 + N65 >=

N67 - 43478.26 * A67 <= 0;

141573.57 + 43478.26 * A67 + N67 >=

N69 - 43478.26 * A69 <= 0;

141573.57 + 43478.26 * A69 + N69 >=

N71 - 43478.26 * A71 <= 0;

141573.57 + 43478.26 * A71 + N71 >=

N73 - 43478.26 * A73 <= 0;

141573.57 + 43478.26 * A73 + N/3 >=

N75 - 43478.26 * A75 <= 0;

141573.57 + 43478.26 * A75 + N75 >=

N77 - 43478.26 * A77 <= 0;

141573.57 + 43478.26 * A77 + N77 >=

N79 - 43478.26 * A79 <= 0;

141573.57 + 43478.26 * A79 + N79 >=

N81 - 43478.26 * A81 <= 0;

141573.57 + 43478.26 * A81 + N81 >=

N83 - 43478.26 * A83 <= 0;

141573.57 + 43478.26 * A83 + N83 >=

@ND( - 323210. 4800, N1, 125000. 0000) ;
@ND( - 279415. 1757, N2, 0. 0000) ;

@ND( 0. 0000, N3, 0. 0000) ;

@ND( - 323210. 4800, N4, 125000. 0000) ;
@ND( - 279415. 1757, N5, 0. 0000) ;

@ND( 0. 0000, N6, 123235. 1500) ;

@ND( - 323210. 4800, N7, 125000. 0000) ;
@ND( - 279415. 1757, N8, 0. 0000) ;

@ND( 0. 0000, N9, 123235. 1500) ;

@ND( - 323210. 4800, N10, 125000. 0000) ;
@ND( - 279415. 1757, N11, 0. 0000) ;
@ND( 0. 0000, N12, 123235. 1500) ;

@ND( - 323210. 4800, N13, 125000. 0000) ;
@ND( - 279415. 1757, N14, 0. 0000) ;
@ND( 0. 0000, N15, 123235. 1500) ;

@ND( - 323210. 4800, N16, 125000. 0000) ;
@ND( - 279415. 1757, NL7, 0. 0000) ;
@ND( 0. 0000, N18, 123235. 1500) ;

@ND( - 323210. 4800, N19, 125000. 0000) ;
@ND( - 279415. 1757, N20, 0. 0000) ;
@ND( 0. 0000, N21, 123235. 1500) ;

@ND( - 323210. 4800, N22, 125000. 0000) ;
@ND( - 279415. 1757, N23, 0. 0000) ;
@ND( 0. 0000, N24, 123235. 1500) ;

@ND( - 323210. 4800, N25, 125000. 0000) ;
@ND( - 279415. 1757, N26, 0. 0000) ;
@ND( 0. 0000, N27, 123235. 1500) ;

@ND( - 323210. 4800, N28, 125000. 0000) ;
@ND( - 279415. 1757, N29, 0. 0000) ;
@ND( 0. 0000, N30, 123235. 1500) ;

@ND( - 323210. 4800, N31, 125000. 0000) ;
@ND( - 279415. 1757, N32, 0. 0000) ;
@ND( 0. 0000, N33, 123235. 1500) ;

@ND( - 323210. 4800, N34, 125000. 0000) ;
@ND( - 279415. 1757, N35, 0. 0000) ;
@ND( 0. 0000, N36, 123235. 1500) ;
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@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.
@ND( - 279415.
@ND( - 323210.

1757, N37, 0. 0000) ;
1757, N38, 0. 0000) ;
1757, N39, 0. 0000) ;
1757, N40, 0. 0000) ;
1757, N41, 0. 0000) ;
1757, N42, 0. 0000) ;
1757, N43, 0. 0000) ;
1757, N44, 0. 0000) ;
1757, N45, 0. 0000) ;
1757, N46, 0. 0000) ;
1757, NA7, 0. 0000) ;
1757, N48, 0. 0000) ;
1757, N49, 0. 0000) ;
1757, N50, 0. 0000) ;
1757, N51, 0. 0000) ;
1757, N52, 0. 0000) ;
1757, N53, 0. 0000) ;
1757, N54, 0. 0000) :
1757, N55, 0. 0000) ;
1757, N56, 0. 0000) ;
1757, N57, 0. 0000) ;
1757, N58, 0. 0000) ;
1757, N59, 0. 0000) ;
1757, N60, 0. 0000) ;
4800, N61, 125000. 0000) ;
1757, N62, 0. 0000) ;
4800, N63, 125000. 0000) ;
1757, N64, 0. 0000) ;
4800, N65, 125000. 0000) ;
1757, N66, 0. 0000) ;
4800, N67, 125000. 0000) ;
1757, N68, 0. 0000) ;
4800, N69, 125000. 0000) ;
1757, N70, 0. 0000) ;
4800, N71, 125000. 0000) ;
1757, N72, 0. 0000) ;
4800, N73, 125000. 0000) ;
1757, N74, 0. 0000) ;
4800, N75, 125000. 0000) ;
1757, N76, 0. 0000) ;
4800, N77, 125000. 0000) ;
1757, N78, 0. 0000) ;
4800, N79, 125000. 0000) ;
1757, N80, 0. 0000) ;
4800, N81, 125000. 0000) ;
1757, N82, 0. 0000) ;
4800, N83, 125000. 0000) ;

@ND( 0. 0000, N84, 0. 0000) :

@ND( - 279415.

1757, N85, 0. 0000) ;

@ND( 0. 9, AL, 24) ;
@ND( 0. 9, Ad, 24):
@ND( 0. 9, A7, 24) ;

@ND( 0. 9, A10,
@ND( 0. 9, A13,
@ND( 0. 9, A16,
@ND( 0. 9, A19,
@ND( 0. 9, A22,
@ND( 0. 9, A25,
@ND( 0. 9, A28,
@ND( 0. 9, A31,
@ND( 0. 9, A34,

24);
24);
24);
24);
24);
24);
24);
24);
24);
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@ND( 0. 9, AB1, 24) ;
@ND( 0. 9, AB3, 24) ;
@ND( 0. 9, AB5, 24) ;
@ND( 0. 9, A67, 24) ;
@ND( 0. 9, ABY, 24) ;
@ND( 0. 9, A71, 24) ;
@ND( 0. 9, A73, 24) ;
@ND( 0. 9, A75, 24) :
@ND( 0. 9, A77, 24) ;
@ND( 0. 9, A79, 24) ;
@ND( 0. 9, A81, 24) ;
@ND( 0. 9, A83, 24) ;
@ND( 0. 44, A6, 20) ;
@ND( 0. 44, A9, 20) ;
@ND( 0. 44, A12, 20) ;
@ND( 0. 44, A15, 20) ;
@ND( 0. 44, A18, 20) :
@ND( 0. 44, A21, 20) ;
@ND( 0. 44, A24, 20) ;
@ND( 0. 44, A27, 20) ;
@ND( 0. 44, A30, 20) ;
@ND( 0. 44, A33, 20) ;
@ND( 0. 44, A36, 20) ;

@REE(NL) ;
@REE(N2) ;

@REE(N84) :
@REE( N85) :

END
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Resultado do Dimensionamento:

G obal opti mal

solution found at step:
Obj ective val ue:

Vari abl e

P
Al
A4
A7
A10
Al3
Al6
A19
A22
A25
A28
A31
A34
A61
A63
A65
A67
A69
A71
A73
A75
A77
A79
A81
A83
A6
A9
Al2
Al5
Al18
A21
A24
A27
A30
A33
A36
N1

N5
N39
N6
N7
N8
N40
N9
N10
N11
N43
N12
N13
N14
N44
N15
N16

Val ue

18685. 57
0. 9000000
0. 9000000
0. 9000000
0. 9000000
0.9101793
. 513572
. 689138
. 864703
. 040269
. 040269
. 360179
0. 9000000
2.106786
1.503393
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 9000000
. 6061300
. 6061300
. 6061300
. 6061300
. 6061300
. 4400000
. 4400000
. 4400000
. 4400000
. 6831744
. 6831744
-65364. 91
-39130. 43
0. 0000000
-37185. 66
26353. 48
-12895. 95
-37185. 66
0. 0000000
26353. 48
13338. 53
0. 0000000
-37185. 66
26353. 48
39573. 01
-37185. 66
0. 0000000
26353. 48
65807. 49

PNNR R PR

[eNeloloNoloNeoloNeololoNolololoNololNeoNoNeNe)

64

1156. 991

Reduced Cost
0. 000000

eNeoolNoNoloNeoloNeololololololoNeoloNeNoNe]

[eNeoNolNoNoNoNe]

0
0

[eNeoNoNoNe

33. 33000
33. 33000
33. 33000
33. 33000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
33. 33000
. 0000000
. 0000000
20. 08856
33. 33000
33. 33000
33. 33000
33. 33000
33. 33000
33. 33000
33. 33000
33. 33000
33. 33000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
33. 48000
33. 48000
33. 48000
33. 48000
. 0000000
. 0000000
. 0000000
. 0000000
. 1086557E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 1627386E- 02
. 0000000
. 0000000
. 1306317E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 1091455E- 02
. 0000000
. 0000000
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N17
N47
N18
N19
N20
N48
N21
N22
N23
N51
N24
N25
N26
N52
N27
N28
N29
N55
N30
N31
N32
N56
N33
N34
N35
N59
N36
N60O

N2
N37
N38
N62
N64
N41
N4 2
N6 6
N68
N45
N4 6
N70
N72
N49
N50
N74
N76
N53
N54
N78
N80
N57
N58
N82
N85
N6 1
N63
N65
N67
N69
N71
N73
N75

0. 0000000

-37185.
26353.
73440.

-10819.

66
48
78
68

0. 0000000
7667. 906

81074.

06

0. 0000000

-10819.

68

7667. 906

88707.
-10819.

34
68

0. 0000000
7667. 906

88707.

34

0. 0000000
0. 0000000
0. 0000000

59138.

23

0. 0000000

-41912.
29703.
29569.

-41912.

28
23
11
28

0. 0000000

29703.
-41912.
- 37185.

23
28
66

0. 0000000

- 37185.

66

0. 0000000

- 37185.

66

0. 0000000

- 37185.

66

0. 0000000

-37185.

66

0. 0000000

- 37185.

66

0. 0000000

- 37185.

66

0. 0000000

-10819.

68

0. 0000000

-10819.

68

0. 0000000

-10819.
-41912.

68
28

0. 0000000

-41912.

28

0. 0000000

-41912.

28

0. 0000000

91599.
65364.
39130.
12895.
-13338.
- 39573.
-65807.
- 73440.

40
91
43
95
53
01
49
78

[eNeoNeoloNeoloNeololNoNololololololololoNolololoNelolNololoNoloNoloNelolololoNolololoNeololololoNolololoNoloNeoloNoNolNoNoNoNeNoNe]

. 1632284E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 1086557E- 02
. 0000000
. 0000000
. 5408293E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 5408293E- 03
. 0000000
. 0000000
. 5408293E- 03
. 1086557E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 5457274E- 03
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 4898103E- 05
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1632284E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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N77
N79
N81
N83
N84

N3

-81074. 06
-59138. 23
-29569. 11
0. 0000000
0. 0000000
0. 0000000

[eNeoNoNoNelNo)

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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- EXEMPLO 5
Carga de Colapso:

nodel :

max =P;
+ 1.0000 * N1 + 0.7048 * N23 = 0
- 1.0000 * N1 + 1.0000 * N2 + 0.7048 * N3 - 0.7048 * N24 = 0
+ 0.7094 * N3 + 0.7094 * N24 + 1.0000 * N47 = 0
- 1.0000 * N2 + 1.0000 * N4 - 0.7048 * N5 + 0.7048 * N27 = 0
+ 0.7094 * N5 + 0.7094 * N27 + 1.0000 * N50 = 0
- 1.0000 * N4 + 1.0000 * N6 + 0.7048 * N7 - 0.7048 * N28 = 0
+ 0.7094 * N7 + 0.7094 * N28 + 1.0000 * N53 = 0
- 1.0000 * N6 + 1.0000 * N8 - 0.7048 * N9 + 0.7048 * N31 = 0
+ 0.7094 * N9 + 0.7094 * N31 + 1.0000 * N56 = 0
- 1.0000 * N8 + 1.0000 * N10 + 0.7048 * N11 - 0.7048 * N32 =
+ 0.7094 * N11 + 0.7094 * N32 + 1.0000 * N59 = 0
- 1.0000 * N10 + 1.0000 * N12 - 0.7048 * N13 + 0.7048 * N35 =
+ 0.7094 * N13 + 0.7094 * N35 + 1.0000 * N62 = 0
- 1.0000 * N12 + 1.0000 * N14 + 0.7048 * N15 - 0.7048 * N36 =
+ 0.7094 * N15 + 0.7094 * N36 + 1.0000 * N65 = 0
- 1.0000 * N14 + 1.0000 * N16 - 0.7048 * N17 + 0.7048 * N39 =
+ 0.7094 * N17 + 0.7094 * N39 + 1.0000 * N68 = 0
- 1.0000 * N16 + 1.0000 * N18 + 0.7048 * N19 - 0.7048 * N40 =
+ 0.7094 * N19 + 0.7094 * N40 + 1.0000 * N71 = 0
- 1.0000 * N18 + 1.0000 * N20 - 0.7048 * N21 + 0.7048 * N43 =
+ 0.7094 * N21 + 0.7094 * N43 + 1.0000 * N74 = 0
- 1.0000 * N20 - 0.7048 * N44 = 0
- 0.7048 * N23 + 0.7048 * N24 - 0.7048 * N46 + 0.7048 * N48 =
- 0.7094 * N23 - 0.7094 * N24 + 0.7094 * N4A6 + 0.7094 * N48 =
- 0.7048 * N3 + 0.7048 * N5 - 0.7048 * N25 + 0.7048 * N26 = O
- 0.7094 * N3 - 0.7094 * N5 + 0.7094 * N25 + 0.7094 * N26 = O
- 0.7048 * N27 + 0.7048 * N28 - 0.7048 * N51 + 0.7048 * N54 =
- 0.7094 * N27 - 0.7094 * N28 + 0.7094 * N51 + 0.7094 * N54 =
- 0.7048 * N7 + 0.7048 * N9 - 0.7048 * N29 + 0.7048 * N30 = 0
- 0.7094 * N7 - 0.7094 * N9 + 0.7094 * N29 + 0.7094 * N30 = 0O
- 0.7048 * N31 + 0.7048 * N32 - 0.7048 * N57 + 0.7048 * N60 =
- 0.7094 * N31 - 0.7094 * N32 + 0.7094 * N57 + 0.7094 * N60 =
- 0.7048 * N11 + 0.7048 * N13 - 0.7048 * N33 + 0.7048 * N34 =
- 0.7094 * N11 - 0.7094 * N13 + 0.7094 * N33 + 0.7094 * N34 =
- 0.7048 * N35 + 0.7048 * N36 - 0.7048 * N63 + 0.7048 * N66 =
- 0.7094 * N35 - 0.7094 * N36 + 0.7094 * N63 + 0.7094 * N66 =
- 0.7048 * N15 + 0.7048 * NL17 - 0.7048 * N37 + 0.7048 * N38 =
- 0.7094 * N15 - 0.7094 * N17 + 0.7094 * N37 + 0.7094 * N38 =
- 0.7048 * N39 + 0.7048 * N4O - 0.7048 * N69 + 0.7048 * N72 =
- 0.7094 * N39 - 0.7094 * N40 + 0.7094 * N69 + 0.7094 * N72 =
- 0.7048 * N19 + 0.7048 * N21 - 0.7048 * N4l + 0.7048 * N42 =
- 0.7094 * N19 - 0.7094 * N21 + 0.7094 * NA1 + 0.7094 * NA2 =
- 0.7048 * N43 + 0.7048 * N44 - 0.7048 * N75 + 0.7048 * N77 =
- 0.7094 * NA3 - 0.7094 * N44 + 0.7094 * N75 + 0.7094 * N77 =
+ 0.7048 * N46 + 1.0000 * N49 = O ;
- 3400.0000 * P - 200 - 1.0000 * N45 - 0.7094 * N46 = O ;
+ 0.7048 * N25 - 0.7048 * N48 - 1.0000 * N49 + 1.0000 * N52 =
- 6810 * P - 400 - 0.7094 * N25 - 1.0000 * N47 - 0.7094 * N48
- 0.7048 * N26 + 0.7048 * N51 - 1.0000 * N52 + 1.0000 * N55 =
- 6810 * P - 400 - 0.7094 * N26 - 1.0000 * N50 - 0.7094 * N51
+ 0.7048 * N29 - 0.7048 * N54 - 1.0000 * N55 + 1.0000 * N58 =

- 00

oo

eNeololNoNoloNeoloNeloNeNolNoloRi

oIl ol o
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- 6810 * P - 400 - 0.7094 * N29 - 1.0000 * N53 - 0.7094 * N54 = O;
- 0.7048 * N30 + 0.7048 * N57 - 1.0000 * N58 + 1.0000 * N61 = O ;
- 6810 * P - 400 - 0.7094 * N30 - 1.0000 * N56 - 0.7094 * N57 = O;
+ 0.7048 * N33 - 0.7048 * N60 - 1.0000 * N61 + 1.0000 * N64 = 0 ;
- 6810 * P - 400 - 0.7094 * N33 - 1.0000 * N59 - 0.7094 * N6O = O;
- 0.7048 * N34 + 0.7048 * N63 - 1.0000 * N64 + 1.0000 * N67 = O ;
- 6810 * P - 400 - 0.7094 * N34 - 1.0000 * N62 - 0.7094 * N63 = O;
+ 0.7048 * N37 - 0.7048 * N66 - 1.0000 * N67 + 1.0000 * N70 = O ;
- 6810 * P - 400 - 0.7094 * N37 - 1.0000 * N65 - 0.7094 * N66 = O;
- 0.7048 * N38 + 0.7048 * N69 - 1.0000 * N70 + 1.0000 * N73 = 0 ;
- 6810 * P - 400 - 0.7094 * N38 - 1.0000 * N68 - 0.7094 * N69 = O;
+ 0.7048 * N41 - 0.7048 * N72 - 1.0000 * N73 + 1.0000 * N76 = O ;
- 6810 * P - 400 - 0.7094 * N41 - 1.0000 * N71 - 0.7094 * N7/2 = O;
- 0.7048 * N42 + 0.7048 * N/5 - 1.0000 * N/6 + 1.0000 * N78 = 0 ;
- 6810 * P - 400 - 0.7094 * N42 - 1.0000 * N74 - 0.7094 * N7/5 = O;
- 0.7048 * N77 - 1.0000 * N7/8 = O ;

- 3400 * P - 200 - 1.0000 * N22 - 0.7094 * N77 = 0 ;

@ND( - 366953. 2000, N1, 250000. 0000) ;
@ND( - 366953. 2000, N2, 250000. 0000) ;
@ND( - 168327. 2221, N3, 0. 0000) ;

@ND( - 366953. 2000, N4, 250000. 0000) ;
@ND( - 168327. 2221, N5, 0. 0000) ;

@ND( - 366953. 2000, N6, 250000. 0000) ;
@ND( - 168327. 2221, N7, 0. 0000) ;

@ND( - 366953. 2000, N8, 250000. 0000) ;
@ND( - 168327. 2221, N9, 0. 0000) ;

@ND( - 366953. 2000, N10, 250000. 0000) ;
@ND( - 168327. 2221, N11, 0. 0000) ;
@ND( - 366953. 2000, N12, 250000. 0000) ;
@ND( - 168327. 2221, N13, 0. 0000) ;
@ND( - 366953. 2000, N14, 250000. 0000) ;
@ND( - 168327. 2221, N15, 0. 0000) ;
@ND( - 366953. 2000, N16, 250000. 0000) ;
@ND( - 168327. 2221, NL7, 0. 0000) ;
@ND( - 366953. 2000, N18, 250000. 0000) ;
@ND( - 168327. 2221, N19, 0. 0000) ;
@ND( - 366953. 2000, N20, 250000. 0000) ;
@ND( - 168327. 2221, N21, 0. 0000) ;
@ND( 0. 0000, N22, 0. 0000) ;

@ND( - 168327. 2221, N23, 0. 0000) ;
@ND( - 168327. 2221, N24, 0. 0000) ;
@ND( - 168327. 2221, N25, 0. 0000) ;
@ND( - 168327. 2221, N26, 0. 0000) :
@ND( - 168327. 2221, N27, 0. 0000) ;
@ND( - 168327. 2221, N28, 0. 0000) :
@ND( - 168327. 2221, N29, 0. 0000) ;
@ND( - 168327. 2221, N30, 0. 0000) ;
@ND( - 168327. 2221, N31, 0. 0000) ;
@ND( - 168327. 2221, N32, 0. 0000) ;
@ND( - 168327. 2221, N33, 0. 0000) ;
@ND( - 168327. 2221, N34, 0. 0000) ;
@ND( - 168327. 2221, N35, 0. 0000) :
@ND( - 168327. 2221, N36, 0. 0000) :
@ND( - 168327. 2221, N37, 0. 0000) ;
@ND( - 168327. 2221, N38, 0. 0000) ;
@ND( - 168327. 2221, N39, 0. 0000) ;
@ND( - 168327. 2221, N40, 0. 0000) ;
@ND( - 168327. 2221, N41, 0. 0000) ;
@ND( - 168327. 2221, N42, 0. 0000) ;
@ND( - 168327. 2221, N43, 0. 0000) ;
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@ND( - 168327. 2221, N44, 0. 0000) ;
@ND( 0. 0000, N45, 0. 0000) ;

@ND( - 168327. 2221, N46, 0. 0000) ;
@ND( 0. 0000, N47, 61836. 0000) ;

@ND( - 168327. 2221, N48, 0. 0000) ;
@ND( - 136953. 2000, N49, 20000. 0000) ;
@ND( 0. 0000, N50, 61836. 0000) ;

@ND( - 168327. 2221, N51, 0. 0000) ;
@ND( - 136953. 2000, N52, 20000. 0000) ;
@ND( 0. 0000, N53, 61836. 0000) ;

@ND( - 168327. 2221, N54, 0. 0000) ;
@ND( - 136953. 2000, N55, 20000. 0000) ;
@ND( 0. 0000, N56, 61836. 0000) ;

@ND( - 168327. 2221, N57, 0. 0000) ;
@ND( - 136953. 2000, N58, 20000. 0000) ;
@ND( 0. 0000, N59, 61836. 0000) ;

@ND( - 168327. 2221, N60, 0. 0000) :
@ND( - 136953. 2000, N61, 20000. 0000) ;
@ND( 0. 0000, N62, 61836. 0000) ;

@ND( - 168327. 2221, N63, 0. 0000) ;
@ND( - 136953. 2000, N64, 20000. 0000) ;
@ND( 0. 0000, N65, 61836. 0000) ;

@ND( - 168327. 2221, N66, 0. 0000) ;
@ND( - 136953. 2000, N67, 20000. 0000) ;
@ND( 0. 0000, N68, 61836. 0000) ;

@ND( - 168327. 2221, N69, 0. 0000) ;
@ND( - 136953. 2000, N70, 20000. 0000) ;
@ND( 0. 0000, N71, 61836. 0000) ;

@ND( - 168327. 2221, N72, 0. 0000) ;
@ND( - 136953. 2000, N73, 20000. 0000) ;
@ND( 0. 0000, N74, 61836. 0000) ;

@ND( - 168327. 2221, N75, 0. 0000) ;
@ND( - 136953. 2000, N76, 20000. 0000) ;
@ND( - 168327. 2221, N77, 0. 0000) ;
@ND( - 136953. 2000, N78, 20000. 0000) ;

@REE(N1) ;
@REE(N2) ;

@REE(N77) ;
@REE( N78)

END
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Resultado da Carga de Colapso:

G obal optinmal solution found at step

Obj ective val ue:

Vari abl e

P
N1
N23
N2
N3
N24
N47
N4
N5
N27
N50
N6
N7
N28
N53
N8
N9
N31
N56
N10
N11
N32
N59
N12
N13
N35
N62
N14
N15
N36
N65
N16
N17
N39
N68
N18
N19
N40
N71
N20
N21
N43
N74
N44
N4 6
N48
N25
N26
N51
N54
N29
N30
N57
N60

Val ue
1. 650363
63591. 04
-90225. 65
104071.5
-65627.12
-8191. 757
52367. 11
138762.0
0. 0000000
-49220. 34
34916. 91
163697. 7
-35379. 92
0. 0000000
25098. 52
198388. 2
- 2566. 362
-51786. 70
38558. 06
209951. 7
-51786. 70
-35379. 92
61836. 00
198388. 2
-51786. 70
-35379. 92
61836. 00
163697. 7
- 2566. 362
-51786. 70
38558. 06
138762.0
-35379. 92
0. 0000000
25098. 52
104071.5
0. 0000000
-49220. 34
34916. 91
63591. 04
-65627.12
-8191. 757
52367. 11
-90225. 65
-8191. 757
-90225. 65
0. 0000000
-65627. 12
0. 0000000
-49220. 34
- 2566. 362
-35379. 92
-35379. 92
-51786. 70

29

1. 650363

Reduced Cost

eNeloNoNoNoNeoloNeololeololololoNolloNeololeloloNoloNololeoloNeoloNeololoNoloNoloNeoloNeololNoNoloNeolloNeoloNeNoNeNoNeNe]

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 5063548E- 05
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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N33
N34
N63
N66
N37
N38
N69
N72
N41
N4 2
N75
N77
N49
N45
N52
N55
N58
N6 1
N64
N67
N70
N73
N76
N78
N22

-51786.70
-51786.70
-51786. 70
-35379. 92
-35379. 92
- 2566. 362
-49220. 34
0. 0000000
-65627. 12
0. 0000000
-90225. 65
-8191. 757
5773. 551
0. 0000000
-57817. 49
-104071.
-136953.
-136953.
-136953.
-136953.
-136953.
-104071.
-57817. 49
5773. 551
0. 0000000

GNDNNDNNO

[eNeoNoloNoloNololoNoloNololololNeololoNolNolNoleNeNolNe]

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 5096596E- 05
. 5096596E- 05
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
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Dimensionamento:

DATA:
P = 1.18;
ENDDATA

mn= (AL * 32.73 + A2 * 32.73 + AA * 32.73 + A6 * 32.73 + A8 *
32.73 + A10 * 32.73 + Al2 * 32.73 + Al4 * 32.73 + Al6 * 32.73 +
Al8 * 32.73 + A20 * 32.73 + A49 * 32.73 + A52 * 32.73 + A5S5 *

32.73 + A58 * 32.73 + A6l * 32.73 + A64 * 32.73 + A67 * 32.73 +

A70 * 32.73 + A73 * 32.73 + A76 * 32.73 + A78 * 32.73 + A47 *
32.93 + A50 * 32.93 + A53 * 32.93 + A56 * 32.93 + A59 * 32.93 +
AG2 * 32.93 + AB5 * 32.93 + AB8 * 32.93 + A71 * 32.93 + A74 *
32.93);

+ 1.0000 * NL + 0.7048 * N23 = 0

- 1.0000 * NL + 1.0000 * N2 + 0.7048 * N3 - 0.7048 * N24 = 0

+ 0.7094 * N3 + 0.7094 * N24 + 1.0000 * N47 = O

- 1.0000 * N2 + 1.0000 * N4 - 0.7048 * N5 + 0.7048 * N27 = 0

+ 0.7094 * N5 + 0.7094 * N27 + 1.0000 * N50 = 0

- 1.0000 * N4 + 1.0000 * N6 + 0.7048 * N7 - 0.7048 * N28 = 0

+ 0.7094 * N7 + 0.7094 * N28 + 1.0000 * N53 = 0

- 1.0000 * N6 + 1.0000 * N8 - 0.7048 * NO + 0.7048 * N31 = 0

+ 0.7094 * N9 + 0.7094 * N31 + 1.0000 * N56 = 0

- 1.0000 * N8 + 1.0000 * NLO + 0.7048 * N1 - 0.7048 * N32 = O ;
+ 0.7094 * N11 + 0.7094 * N32 + 1.0000 * N59 = 0

- 1.0000 * N10 + 1.0000 * N12 - 0.7048 * N13 + 0.7048 * N35 = 0
+ 0.7094 * N13 + 0.7094 * N35 + 1.0000 * N62 = O

- 1.0000 * N12 + 1.0000 * NL4 + 0.7048 * NI5 - 0.7048 * N36 = 0
+ 0.7094 * N15 + 0.7094 * N36 + 1.0000 * N65 = 0

- 1.0000 * N14 + 1.0000 * N6 - 0.7048 * NL7 + 0.7048 * N39 = 0
+ 0.7094 * NL7 + 0.7094 * N39 + 1.0000 * N68 = 0

- 1.0000 * N16 + 1.0000 * NI18 + 0.7048 * NI9 - 0.7048 * N4O = 0
+ 0.7094 * N19 + 0.7094 * N40 + 1.0000 * N71 = O

- 1.0000 * N18 + 1.0000 * N20 - 0.7048 * N21 + 0.7048 * N43 = 0
+ 0.7094 * N21 + 0.7094 * N43 + 1.0000 * N74 = 0

- 1.0000 * N20 - 0.7048 * N44 = 0

- 0.7048 * N23 + 0.7048 * N24 - 0.7048 * N46 + 0.7048 * N48 = O
- 0.7094 * N23 - 0.7094 * N24 + 0.7094 * N46 + 0.7094 * N48 = 0
- 0.7048 * N3 + 0.7048 * N5 - 0.7048 * N25 + 0.7048 * N26 = 0

- 0.7094 * N3 - 0.7094 * N5 + 0.7094 * N25 + 0.7094 * N26 = O

- 0.7048 * N27 + 0.7048 * N28 - 0.7048 * N51 + 0.7048 * N54 = 0
- 0.7094 * N27 - 0.7094 * N28 + 0.7094 * N51 + 0.7094 * N54 = 0
- 0.7048 * N7 + 0.7048 * N9 - 0.7048 * N29 + 0.7048 * N30 = 0

- 0.7094 * N7 - 0.7094 * N9 + 0.7094 * N29 + 0.7094 * N30 = 0

- 0.7048 * N31 + 0.7048 * N32 - 0.7048 * N57 + 0.7048 * N60 = 0
- 0.7094 * N31 - 0.7094 * N32 + 0.7094 * N57 + 0.7094 * N60 = 0
- 0.7048 * N11 + 0.7048 * N3 - 0.7048 * N33 + 0.7048 * N34 = 0
- 0.7094 * N11 - 0.7094 * N13 + 0.7094 * N33 + 0.7094 * N34 = 0
- 0.7048 * N35 + 0.7048 * N36 - 0.7048 * N63 + 0.7048 * N66 = 0
- 0.7094 * N35 - 0.7094 * N36 + 0.7094 * N63 + 0.7094 * N66 = 0
- 0.7048 * N15 + 0.7048 * NL7 - 0.7048 * N37 + 0.7048 * N38 = 0
- 0.7094 * N15 - 0.7094 * NL7 + 0.7094 * N37 + 0.7094 * N38 = 0
- 0.7048 * N39 + 0.7048 * N4O - 0.7048 * N69 + 0.7048 * N72 = 0
- 0.7094 * N39 - 0.7094 * N4O + 0.7094 * NG9 + 0.7094 * N72 = 0
- 0.7048 * N19 + 0.7048 * N21 - 0.7048 * N4l + 0.7048 * N42 = O
- 0.7094 * N19 - 0.7094 * N21 + 0.7094 * N41 + 0.7094 * N42 = 0
- 0.7048 * N43 + 0.7048 * N44 - 0.7048 * N75 + 0.7048 * N77 = 0
- 0.7094 * NA3 - 0.7094 * N44 + 0.7094 * N75 + 0.7094 * N77 = 0
+ 0.7048 * N46 + 1.0000 * N4Q = O ;
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- 3400 * P - 200 - 1.0000 * N45 - 0.7094 * N46 = 0

+ 0.7048 * N25 - 0.7048 * N48 - 1.0000 * N49 + 1.0000 * N52 = O

- 6810 * P - 400 - 0.7094 * N25 - 1.0000 * N47 - 0.7094 * N48 = O;
- 0.7048 * N26 + 0.7048 * N51 - 1.0000 * N52 + 1.0000 * N55 =0

- 6810 * P - 400 - 0.7094 * N26 - 1.0000 * N50 - 0.7094 * N51 = O;
+ 0.7048 * N29 - 0.7048 * N54 - 1.0000 * N55 + 1.0000 * N58 = 0O

- 6810 * P - 400 - 0.7094 * N29 - 1.0000 * N53 - 0.7094 * N54 = O;
- 0.7048 * N30 + 0.7048 * N57 - 1.0000 * N58 + 1.0000 * N61 =0

- 6810 * P - 400 - 0.7094 * N30 - 1.0000 * N56 - 0.7094 * N57 = O;
+ 0.7048 * N33 - 0.7048 * N60 - 1.0000 * N61 + 1.0000 * N64 = O

- 6810 * P - 400 - 0.7094 * N33 - 1.0000 * N59 - 0.7094 * N6O = O;
- 0.7048 * N34 + 0.7048 * N63 - 1.0000 * N64 + 1.0000 * N67 =0

- 6810 * P - 400 - 0.7094 * N34 - 1.0000 * N62 - 0.7094 * N63 = O;
+ 0.7048 * N37 - 0.7048 * N66 - 1.0000 * N67 + 1.0000 * N70 = O

- 6810 * P - 400 - 0.7094 * N37 - 1.0000 * N65 - 0.7094 * N66 = O;
- 0.7048 * N38 + 0.7048 * N69 - 1.0000 * N70 + 1.0000 * N73 =0

- 6810 * P - 400 - 0.7094 * N38 - 1.0000 * N68 - 0.7094 * N69 = O;
+ 0.7048 * N41 - 0.7048 * N72 - 1.0000 * N73 + 1.0000 * N76 = O

- 6810 * P - 400 - 0.7094 * N41 - 1.0000 * N71 - 0.7094 * N72 = O;
- 0.7048 * N42 + 0.7048 * N7/5 - 1.0000 * N76 + 1.0000 * N78 =0

- 6810 * P - 400 - 0.7094 * N42 - 1.0000 * N74 - 0.7094 * N7/5 = O;
- 0.7048 * N77 - 1.0000 * N78 =0

- 3400 * P - 200 - 1.0000 * N22 - 0.7094 * N77 =0

N47 - 43478 * A47 <= 0 ;

N50 - 43478 * A50 <= 0 ;

N53 - 43478 * A3 <= 0 ;

N56 - 43478 * A6 <= 0 ;

N59 - 43478 * A9 <= 0 ;

N62 - 43478 * A62 <= 0 ;

N65 - 43478 * A65 <= 0 ;

N68 - 43478 * A68 <= 0 ;

N71 - 43478 * A71 <= 0 ;

N74 - 43478 * A74 <= 0 ;

N1 - 43478 * Al <= O ;

104477.14 + 43478 * Al + N1 >= 0

N2 - 43478 * A2 <= 0 ;

104477.14 + 43478 * A2 + N2 >= 0

N4 - 43478 * A4 <= 0 ;

104477.14 + 43478 * A4 + Nd >= 0

N6 - 43478 * A6 <= O ;

104477.14 + 43478 * A6 + N6 >= 0

N8 - 43478 * A8 <= 0

104477.14 + 43478 * A8 + N8 >= 0

N10 - 43478 * Al10 <= 0 ;

104477.14 + 434.78 * A10 + N10 >= 0

N12 - 43478 * Al2 <= 0 ;

104477. 14 + 43478 * Al12 + N12 >= 0

N14 - 43478 * Al4 <= 0 ;

104477. 14 + 43478 * Al4 + N14 >= 0

N16 - 43478 * Al6 <= 0 ;

104477. 14 + 43478 * Al16 + N16 >= 0 ;

N18 - 43478 * Al18 <= 0 ;

104477. 14 + 43478 * A18 + N18 >= 0

N20 - 43478 * A20 <= 0 ;

104477. 14 + 43478 * A20 + N20 >= 0

N49 - 43478 * A49 <= 0 ;

104477. 14 + 43478 * A49 + N49 >= 0

N52 - 43478 * A2 <= 0 ;

104477. 14 + 43478 * A52 + N52 >= 0

N55 - 43478 * A5 <= 0 ;

104477. 14 + 43478 * A55 + N55 >= 0
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N58 - 43478
104477.14 +
N61 - 43478
104477. 14 +
N64 - 43478
104477. 14 +
N67 - 43478
104477. 14 +
N70 - 43478
104477.14 +
N73 - 43478
104477.14 +
N76 - 43478
104477. 14 +
N78 - 43478
104477.14 +

* A8 <=0
43478 * A58 + N58 >= 0
* A6l <=0
43478 * A61 + N61 >= 0
* A64 <=0
43478 * A64 + N64 >= 0
* A67 <=0
43478 * A67 + N67 >= 0
* A70 <= 0
43478 * A70 + N70 >= 0
* A73 <=0
43478 * A73 + N73 >= 0
* A76 <= 0
43478 * A76 + N/6 >= 0
* A78 <= 0
43478 * A78 + N/8 >= 0

@ND( - 366953. 2000, N1, 250000. 0000) ;
@ND( - 366953. 2000, N2, 250000. 0000) ;
@ND( - 168327. 2221, N3, 0. 0000) ;

@ND( - 366953. 2000, N4, 250000. 0000) ;
@ND( - 168327. 2221, N5, 0. 0000) ;

@ND( - 366953. 2000, N6, 250000. 0000) ;
@ND( - 168327. 2221, N7, 0. 0000) ;

@ND( - 366953. 2000, N8, 250000. 0000) ;
@ND( - 168327. 2221, N9, 0. 0000) ;

@ND( - 366953. 2000, N10, 250000. 0000) ;
@ND( - 168327. 2221, N11, 0. 0000) ;
@ND( - 366953. 2000, N12, 250000. 0000) ;
@ND( - 168327. 2221, N13, 0. 0000) ;
@ND( - 366953. 2000, N14, 250000. 0000) ;
@ND( - 168327. 2221, N15, 0. 0000) ;
@ND( - 366953. 2000, N16, 250000. 0000) ;
@ND( - 168327. 2221, N17, 0. 0000) ;
@ND( - 366953. 2000, N18, 250000. 0000) ;
@ND( - 168327. 2221, N19, 0. 0000) ;
@ND( - 366953. 2000, N20, 250000. 0000) ;
@ND( - 168327. 2221, N21, 0. 0000) ;

@ND( 0. 0000,

N22, 0. 0000) ;

@ND( - 168327. 2221, N23, 0. 0000) ;
@ND( - 168327. 2221, N24, 0. 0000) ;
@ND( - 168327. 2221, N25, 0. 0000) ;
@ND( - 168327. 2221, N26, 0. 0000) ;
@ND( - 168327. 2221, N27, 0. 0000) :
@ND( - 168327. 2221, N28, 0. 0000) :
@ND( - 168327. 2221, N29, 0. 0000) :
@ND( - 168327. 2221, N30, 0. 0000) ;
@ND( - 168327. 2221, N31, 0. 0000) ;
@ND( - 168327. 2221, N32, 0. 0000) ;
@ND( - 168327. 2221, N33, 0. 0000) ;
@ND( - 168327. 2221, N34, 0. 0000) ;
@ND( - 168327. 2221, N35, 0. 0000) ;
@ND( - 168327. 2221, N36, 0. 0000) :
@ND( - 168327. 2221, N37, 0. 0000) ;
@ND( - 168327. 2221, N38, 0. 0000) :
@ND( - 168327. 2221, N39, 0. 0000) ;
@ND( - 168327. 2221, N40, 0. 0000) ;
@ND( - 168327. 2221, N41, 0. 0000) ;
@ND( - 168327. 2221, N42, 0. 0000) ;
@ND( - 168327. 2221, N43, 0. 0000) ;
@ND( - 168327. 2221, N44, 0. 0000) ;
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@ND( 0. 0000, N45, 0. 0000) ;

@ND( - 168327. 2221, N46, 0. 0000) ;
@ND( 0. 0000, N47, 61836. 0000) ;

@ND( - 168327. 2221, N48, 0. 0000) ;
@ND( - 136953. 2000, N49, 20000. 0000) ;
@ND( 0. 0000, N50, 61836. 0000) ;

@ND( - 168327. 2221, N51, 0. 0000) ;
@ND( - 136953. 2000, N52, 20000. 0000) ;
@ND( 0. 0000, N53, 61836. 0000) ;

@ND( - 168327. 2221, N54, 0. 0000) ;
@ND( - 136953. 2000, N55, 20000. 0000) ;
@ND( 0. 0000, N56, 61836. 0000) ;

@ND( - 168327. 2221, N57, 0. 0000) ;
@ND( - 136953. 2000, N58, 20000. 0000) ;
@ND( 0. 0000, N59, 61836. 0000) ;

@ND( - 168327. 2221, N60, 0. 0000) ;
@ND( - 136953. 2000, N61, 20000. 0000) ;
@ND( 0. 0000, N62, 61836. 0000) ;

@ND( - 168327. 2221, N63, 0. 0000) ;
@ND( - 136953. 2000, N64, 20000. 0000) ;
@ND( 0. 0000, N65, 61836. 0000) ;

@ND( - 168327. 2221, N66, 0. 0000) ;
@ND( - 136953. 2000, N67, 20000. 0000) ;
@ND( 0. 0000, N68, 61836. 0000) ;

@ND( - 168327. 2221, N69, 0. 0000) ;
@ND( - 136953. 2000, N70, 20000. 0000) ;
@ND( 0. 0000, N71, 61836. 0000) ;

@ND( - 168327. 2221, N72, 0. 0000) ;
@ND( - 136953. 2000, N73, 20000. 0000) ;
@ND( 0. 0000, N74, 61836. 0000) ;

@ND( - 168327. 2221, N75, 0. 0000) ;
@ND( - 136953. 2000, N76, 20000. 0000) ;
@ND( - 168327. 2221, N77, 0. 0000) ;
@ND( - 136953. 2000, N78, 20000. 0000) ;
@ND( 0. 72, AL, 19. 2) ;

@ND( 0. 72, A2, 19. 2) ;

@ND( 0. 72, A4, 19. 2) :

@ND( 0. 72, A6, 19. 2) ;

@ND( 0. 72, A8, 19. 2) ;

@ND( 0. 72, A10, 19. 2) ;

@ND( 0. 72, A12, 19. 2) ;

@ND( 0. 72, Al4, 19. 2) ;

@ND( 0. 72, A16, 19. 2) ;

@ND( 0. 72, A18, 19. 2) :

@ND( 0. 72, A20, 19. 2) :

@ND( 0. 72, A49, 19. 2) :

@ND( 0. 72, A52, 19. 2) ;

@ND( 0. 72, A55, 19. 2) ;

@ND( 0. 72, A58, 19. 2) ;

@ND( 0. 72, A61, 19. 2) ;

@ND( 0. 72, AB4, 19. 2) ;

@ND( 0. 72, A67, 19. 2) ;

@ND( 0. 72, A70, 19. 2) :

@ND( 0. 72, A73, 19. 2) ;

@ND( 0. 72, A76, 19. 2) :

@ND( 0. 72, A78, 19. 2) ;

@ND( 0. 29, A47, 15. 71) ;

@ND( 0. 29, A50, 15. 71) ;

@ND( 0. 29, A53, 15. 71) ;

@ND( 0. 29, A56, 15. 71) ;

@ND( 0. 29, A59, 15. 71) ;
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@ND( 0. 29, A62, 15.
@ND( 0. 29, A65, 15.
@ND( 0. 29, A68, 15.
@ND( 0. 29, A71, 15.
@ND( 0. 29, A74, 15.

@REE(NL) ;
@REE(N2) ;

@REE(N77) :
@REE( N78) :

END

71);
71);
71);
71);
71);
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Resultado do Dimensionamento:

G obal optimal solution found at step: 77
bj ective val ue: 1213. 763
Vari abl e Val ue Reduced Cost

P 1. 180000 0. 0000000
Al 1. 060081 0. 0000000
A2 1.734898 0. 0000000
A4 2.313197 0. 0000000
A6 2.698730 0. 0000000
A8 2.891497 0. 0000000
Al10 2.891497 0. 0000000
Al12 2.891497 0. 0000000
Al4d 2.698730 0. 0000000
Al6 2.313197 0. 0000000
Al18 1.734898 0. 0000000
A20 1. 060081 0. 0000000
A49 0. 7200000 32. 73000
A52 0. 7200000 32. 73000
A55 0. 7200000 32. 73000
A58 0. 7200000 32. 73000
A61 0. 7200000 32. 73000
A64 0. 7200000 32. 73000
AB7 0. 7200000 32. 73000
A70 0. 7200000 32. 73000
A73 0. 7200000 32. 73000
A76 0. 7200000 32. 73000
A78 0. 7200000 32. 73000
A4T 0. 8729748 0. 0000000
A50 0. 5820737 0. 0000000
A53 0. 3880491 0. 0000000
A56 0. 2900000 32. 93000
A59 0. 2900000 32. 93000
A62 0. 2900000 32. 93000
ABS 0. 2900000 32. 93000
A68 0. 3880491 0. 0000000
A71 0. 5820737 0. 0000000
A74 0. 8729748 0. 0000000
N1 46090. 18 0. 0000000
N23 -65394. 70 0. 0000000
N2 75429. 89 0. 0000000
N3 -47565. 83 0. 0000000
N24 -5937.412 0. 0000000
N47 37955. 20 0. 0000000
N4 100573. 2 0. 0000000
N5 0. 0000000 0. 0000000
N27 - 35674. 37 0. 0000000
N50 25307. 40 0. 0000000
N6 117335. 4 0. 0000000
N7 -23782.92 0. 0000000
N28 0. 0000000 0. 0000000
N53 16871. 60 0. 0000000
N8 125716.5 0. 0000000
N9 0. 0000000 0. 0000000
N31 -11891. 46 0. 0000000
N56 8435. 800 0. 0000000
N10 125716.5 0. 0000000
N11 0. 0000000 0. 0000000
N32 0. 0000000 0. 0000000
N59 0. 0000000 0. 0000000
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N12
N13
N35
N62
N14
N15
N36
N65
N16
N17
N39
N68
N18
N19
N40
N71
N20
N21
N43
N74
N44
N4 6
N4 8
N25
N26
N51
N54
N29
N30
N57
N60
N33
N34
N63
N6 6
N37
N38
N69
N72
N41
N42
N75
N77
N49
N45
N52
N55
N58
N61
N64
N67
N70
N73
N76
N78
N22

125716.5
0. 0000000
0. 0000000
0. 0000000

117335. 4
0. 0000000
-11891. 46

8435. 800

100573. 2
-23782.92
0. 0000000

16871. 60

75429. 89
0. 0000000
-35674. 37

25307. 40

46090. 18
-47565. 83
-5937. 412

37955. 20
-65394. 70
-5937.412
-65394. 70
0. 0000000
-47565. 83
0. 0000000
-35674. 37
0. 0000000
-23782.92
0. 0000000
-11891. 46
0. 0000000
0. 0000000
-11891. 46
0. 0000000
-23782.92
0. 0000000
-35674. 37
0. 0000000
-47565. 83
0. 0000000
-65394. 70
-5937. 412

4184. 688
0. 0000000
-41905. 50
-75429. 89
-100573. 2
-117335. 4
-125716.5
-117335. 4
-100573. 2
-75429. 89
-41905. 50

4184. 688
0. 0000000

cNeloloNolololoNeololololoolololoNeololololololololoNeloleololoNololololololNeololNoNolololoNoloNeololNeoNololNolNoeNelNo o]

. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1067865E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1605161E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1605161E- 02
. 0000000
. 1605161E- 02
. 0000000
. 1067865E- 02
. 0000000
. 5305696E- 03
. 0000000
. 0000000
. 5305696E- 03
. 0000000
. 5305696E- 03
. 0000000
. 0000000
. 0000000
. 1605161E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1505308E- 02
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 0000000
. 1505308E- 02
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