
Elemento Pos. Diam. Q.

Esquema

(cm)

Comp.

(cm)

Total

(cm)

CA-50

(kg)

CA-60

(kg)

VLF-10

1 ∅10 2

2
5

690

715 1430 8.8

2 ∅10 2

575

2
5

600 1200 7.4

3 ∅10 2 240 240 480 3.0

4 ∅10 2

2
5

661

686 1372 8.5

5 ∅10 2

550

2
5

575 1150 7.1

6 ∅10 1 325 325 325 2.0

7 ∅5 58

3
6

11

5

102 5916 9.3

40.5 10.2Total+10%:

VLF-16

1 ∅10 2 765 765 1530 9.4

2 ∅10 10 770 770 7700 47.4

3 ∅10 2

1010

2
5

1035 2070 12.8

4 ∅10 1 250 250 250 1.5

5 ∅10 2

165

2
5

190 380 2.3

6 ∅10 2

2
5

741

766 1532 9.4

7 ∅10 10 726 726 7260 44.7

8 ∅12.5 2

975

2
5

1000 2000 19.3

9 ∅12.5 2 345 345 690 6.6

10 ∅5 242

3
6

11

5

102 24684 38.8

168.7 42.7Total+10%:

VLF-11

1 ∅10 2

2
5

551

576 1152 7.1

2 ∅16 2

672

2
5

697 1394 22.0

3 ∅16 1 410 410 410 6.5

4 ∅16 2 315 315 630 9.9

5 ∅10 2

2
5

565

590 1180 7.3

6 ∅10 2

690

2
5

715 1430 8.8

7 ∅10 1 235 235 235 1.4

8 ∅5 59

3
6

11

5

102 6018 9.4

69.3 10.3Total+10%:

VLF-12

1 ∅10 2

2
5

1055

1080 2160 13.3

2 ∅10 2

570

2
5

595 1190 7.3

3 ∅10 1 225 225 225 1.4

4 ∅10 1 250 250 250 1.5

5 ∅10 2

2
5

1026

1051 2102 13.0

6 ∅10 2

541

2
5

566 1132 7.0

7 ∅10 1 360 360 360 2.2

8 ∅5 70

3
6

11

5

102 7140 11.2

50.3 12.3Total+10%:

VLF-13

1 ∅10 2 675 675 1350 8.3

2 ∅10 2 755 755 1510 9.3

3 ∅10 2

605

2
5

630 1260 7.8

4 ∅10 1 325 325 325 2.0

5 ∅10 1 295 295 295 1.8

6 ∅10 5 290 290 1450 8.9

7 ∅10 2 275 275 550 3.4

8 ∅10 2

2
5

649

674 1348 8.3

9 ∅10 2 693 693 1386 8.5

10 ∅10 2

569

2
5

594 1188 7.3

11 ∅10 1 495 495 495 3.1

12 ∅10 2 410 410 820 5.1

13 ∅10 2 405 405 810 5.0

14 ∅10 2 335 335 670 4.1

15 ∅5 89

3
6

11

5

102 9078 14.3

91.2 15.7Total+10%:

VLF-17

1 ∅10 4

2
5

811

2
5

861 3444 21.2

2 ∅10 2 205 205 410 2.5

3 ∅10 1 240 240 240 1.5

4 ∅10 1 215 215 215 1.3

5 ∅5 34

3
6

11

5

102 3468 5.4

29.2 5.9Total+10%:

Elemento Pos. Diam. Q.

Esquema

(cm)

Comp.

(cm)

Total

(cm)

CA-50

(kg)

CA-60

(kg)

VLF-01

1 ∅10 2

1055

2
5

1080 2160 13.3

2 ∅10 6 1055 1055 6330 39.0

3 ∅10 4

2
5

905

930 3720 22.9

4 ∅10 1 360 360 360 2.2

5 ∅10 2

1025

2
5

1050 2100 12.9

6 ∅10 6 1025 1025 6150 37.9

7 ∅10 1 435 435 435 2.7

8 ∅5 214

3
6

11

5

102 21828 34.3

144.0 37.7Total+10%:

VLF-2

1 ∅10 2

2
5

546

571 1142 7.0

2 ∅10 2

2
5

546

2
5

596 1192 7.3

3 ∅5 23

3
6

11

5

102 2346 3.7

15.7 4.1Total+10%:

VLF-3

1 ∅10 2

2
5

960

985 1970 12.1

2 ∅10 4 800 800 3200 19.7

3 ∅10 2 795 795 1590 9.8

4 ∅10 2

770

2
5

795 1590 9.8

5 ∅10 1

2
5

360

385 385 2.4

6 ∅10 27 315 315 8505 52.4

7 ∅10 1 320 320 320 2.0

8 ∅10 2 165 165 330 2.0

9 ∅12.5 2

2
5

921

946 1892 18.2

10 ∅10 6 726 726 4356 26.8

11 ∅12.5 2

726

2
5

751 1502 14.5

12 ∅10 1 440 440 440 2.7

13 ∅10 1 460 460 460 2.8

14 ∅10 7 430 430 3010 18.5

15 ∅12.5 1 520 520 520 5.0

16 ∅12.5 4 430 430 1720 16.6

17 ∅5 211

3
6

11

5

102 21522 33.8

236.8 37.2Total+10%:

VLF-4

1 ∅10 2

2
5

720

745 1490 9.2

2 ∅10 2

440

2
5

465 930 5.7

3 ∅10 1 540 540 540 3.3

4 ∅10 3 300 300 900 5.5

5 ∅10 2 180 180 360 2.2

6 ∅10 2

2
5

696

721 1442 8.9

7 ∅10 2

411

2
5

436 872 5.4

8 ∅10 1 255 255 255 1.6

9 ∅5 61

3
6

11

5

102 6222 9.8

46.0 10.8Total+10%:

VLF-5

1 ∅10 4

2
5

551

576 2304 14.2

2 ∅10 4

672

2
5

697 2788 17.2

3 ∅10 1 185 185 185 1.1

4 ∅10 1 205 205 205 1.3

5 ∅5 57

3
6

11

5

102 5814 9.1

37.2 10.0Total+10%:

VLF-6

1 ∅10 2

2
5

551

576 1152 7.1

2 ∅10 2

672

2
5

697 1394 8.6

3 ∅10 1

480

2
5

505 505 3.1

4 ∅10 3 375 375 1125 6.9

5 ∅10 2 205 205 410 2.5

6 ∅10 2

2
5

565

590 1180 7.3

7 ∅10 2

690

2
5

715 1430 8.8

8 ∅5 57

3
6

11

5

102 5814 9.1

48.7 10.0Total+10%:

VLF-7

1 ∅10 2

2
5

551

576 1152 7.1

2 ∅10 2

672

2
5

697 1394 8.6

3 ∅10 1

455

2
5

480 480 3.0

4 ∅10 3 350 350 1050 6.5

5 ∅10 2 200 200 400 2.5

6 ∅10 2

2
5

565

590 1180 7.3

7 ∅10 2

690

2
5

715 1430 8.8

8 ∅5 57

3
6

11

5

102 5814 9.1

48.2 10.0Total+10%:

VLF-8

1 ∅10 2

2
5

552

577 1154 7.1

2 ∅10 2

671

2
5

696 1392 8.6

3 ∅10 1 425 425 425 2.6

4 ∅10 3 350 350 1050 6.5

5 ∅10 2 200 200 400 2.5

6 ∅10 2

2
5

565

590 1180 7.3

7 ∅10 2

690

2
5

715 1430 8.8

8 ∅5 57

3
6

11

5

102 5814 9.1

47.7 10.0Total+10%:

VLF-9

1 ∅10 2

2
5

551

576 1152 7.1

2 ∅16 2

672

2
5

697 1394 22.0

3 ∅16 1

480

2
5

505 505 8.0

4 ∅10 2

2
5

565

590 1180 7.3

5 ∅10 2

690

2
5

715 1430 8.8

6 ∅10 1 115 115 115 0.7

7 ∅5 57

3
6

11

5

102 5814 9.1

59.3 10.0Total+10%:

VLF-15

1 ∅10 2

2
5

780

805 1610 9.9

2 ∅10 2

805

805 1610 9.9

3 ∅10 8 795 795 6360 39.2

4 ∅10 2

1010

2
5

1035 2070 12.8

5 ∅10 16 315 315 5040 31.1

6 ∅10 1 295 295 295 1.8

7 ∅10 2 310 310 620 3.8

8 ∅10 3 270 270 810 5.0

9 ∅10 2

165

2
5

190 380 2.3

10 ∅10 2 250 250 500 3.1

11 ∅10 2

2
5

741

766 1532 9.4

12 ∅10 10 726 726 7260 44.7

13 ∅10 2 455 455 910 5.6

14 ∅12.5 2

595

2
5

620 1240 11.9

15 ∅10 2 435 435 870 5.4

16 ∅10 8 430 430 3440 21.2

17 ∅5 267

3
6

11

5

102 27234 42.8

238.8 47.1Total+10%:

VLF-14

1 ∅10 2 576 576 1152 7.1

2 ∅10 2

2
5

576

2
5

626 1252 7.7

3 ∅10 1

2
5

220

245 245 1.5

4 ∅5 26

3
6

11

5

102 2652 4.2

17.9 4.6Total+10%:

∅5: 0.0 288.6

∅10: 1213.1 0.0

∅12.5: 101.2 0.0

∅16: 75.2 0.0

Total: 1389.5 288.6

VLF-01

15

4
0

1
2

5.425 1.95 7.15 7.15 7.15 7.15 7.15 1.415

44.54 2.811

15x40

a

15x40

b

PT-18 VLF-4 VLF-11 VLF-9 VLF-8 VLF-7 VLF-6 VLF-5

72

VLF-32

214x1eN8∅5 c/22

470530

 C=1080

 C=1055

 C=1055

 C=1055

 C=930

2N1∅10

2N2∅10

2N2∅10

2N2∅10

2N3∅10

97.298.898.899.2

 C=3601N4∅10

190

2
5

2
5

 C=1050

 C=1025

 C=1025

 C=1025

 C=930

2N5∅10

2N6∅10

2N6∅10

2N6∅10

2N3∅10

67.268.868.869.2

 C=4351N7∅10

276

VLF-2

15

1
2

4
0

5.502

15x40

a

PT-26 VLF-4

23x1eN3∅5 c/22

50530 15

 C=5712N1∅10

2
5

2
5

 C=5962N2∅10

VLF-3

15

1
2

4
0

2.025 7.15 7.15 7.15 7.15 7.225

15x40

a

15x40

b

15x40

c

15x40

d

15x40

e

15x40

f

VLF-4 PT-28 PT-29 PT-30 PT-31 PT-32 PT-33

35x1eN17∅5 c/21

728

10x1eN17∅5 c/20

182 7.5

c/20

7x1eN17∅5

1407.5

20x1eN17∅5 c/21

420

c/20

7x1eN17∅5

140 7.5

c/20

7x1eN17∅5

1407.5

20x1eN17∅5 c/21

420

c/20

7x1eN17∅5

140 7.5

c/20

7x1eN17∅5

1407.5

20x1eN17∅5 c/21

420

c/20

7x1eN17∅5

140 7.5

64x1eN17∅5 c/11

7007.5 15

 C=9852N1∅10

 C=8002N2∅10

45

 C=7952N3∅10

41

 C=8002N2∅10

39

 C=7952N4∅10

 C=3851N5∅10

 C=3151N6∅10

158

 C=3151N6∅10

158

 C=3151N6∅10

158

 C=3201N7∅10

161

 C=3152ª camada3N6∅10

157

 C=3152ª camada3N6∅10

158

 C=3152ª camada3N6∅10

158

 C=3152ª camada3N6∅10

158

 C=3152ª camada3N6∅10

158

 C=3153ª camada2N6∅10

158

 C=3153ª camada2N6∅10

158

 C=3153ª camada2N6∅10

158

 C=3153ª camada3N6∅10

158

 C=165

4ª camada

2N8∅10

2
5

 C=9462N9∅12.5

 C=7262N10∅10

 C=7262N10∅10

 C=7262N10∅10

2
5

 C=7512N11∅12.5

 C=4401N12∅10

129

 C=4601N13∅10

 C=4301N14∅10

130

 C=5201N15∅12.5

44

 C=4302ª camada2N16∅12.5

122

 C=4302ª camada2N14∅10

134

 C=4302ª camada2N14∅10

142

 C=4302ª camada2N14∅10

131

 C=4302ª camada2N16∅12.5

88

VLF-4

15

1
2

4
0

0.231 1.182 1.42

4.016 2.834 4.005

15x40

a

15x40

b

15x40

c

PT-35 PT-27VLF-3 VLF-2 PT-25 VLF-01

17x1eN9∅5 c/22

37215 15

24x1eN9∅5 c/11

25315 15

20x1eN9∅5 c/19

37015 15

 C=7452N1∅10

 C=4652N2∅10

 C=5401N3∅10

87

 C=3002ª camada3N4∅10

158

 C=180

3ª camada

2N5∅10

91

2
5

 C=7212N6∅10

2
5

 C=4362N7∅10

 C=2551N8∅10

70

VLF-5

15

1
2

4
0

0.328 3.77

1.3 4.098 4.098 2.51

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-41 PT-33VLF-12 PT-24 VLF-01

24x1eN5∅5 c/22

525 15

12x1eN5∅5 c/22

25815

c/17

8x1eN5∅5

129

c/19

7x1eN5∅5

129

c/22

6x1eN5∅5

129

 C=5762N1∅10

 C=6972N2∅10

 C=1851N3∅10

77

 C=2051N4∅10

93

2
5

 C=5762N1∅10

2
5

 C=6972N2∅10

VLF-6

15

1
2

4
0

1.3 4.098 4.098 2.51

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-40 PT-32 PT-23 VLF-01

24x1eN8∅5 c/22

525 15

c/22

6x1eN8∅5

12915

c/21

7x1eN8∅5

129

13x1eN8∅5 c/20

258

c/21

7x1eN8∅5

129

 C=5762N1∅10

 C=6972N2∅10

 C=5051N3∅10

 C=3752ª camada3N4∅10

168

 C=205

3ª camada

2N5∅10

92

2
5

 C=5902N6∅10

2
5

 C=7152N7∅10

VLF-7

15

1
2

4
0

1.299 4.098 4.098 2.51

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-39 PT-31 PT-22 VLF-01

24x1eN8∅5 c/22

525 15

c/22

6x1eN8∅5

12915

c/21

7x1eN8∅5

129

13x1eN8∅5 c/20

258

c/21

7x1eN8∅5

129

 C=5762N1∅10

 C=6972N2∅10

 C=4801N3∅10

 C=3502ª camada3N4∅10

166

 C=200

3ª camada

2N5∅10

90

2
5

 C=5902N6∅10

2
5

 C=7152N7∅10

VLF-8

15

1
2

4
0

1.309 4.098 4.098 2.501

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-38 PT-30 PT-21 VLF-01

24x1eN8∅5 c/22

526 15

c/22

6x1eN8∅5

12915

13x1eN8∅5 c/21

258

c/20

7x1eN8∅5

129

c/21

7x1eN8∅5

129

 C=5772N1∅10

 C=6962N2∅10

 C=4251N3∅10

205

 C=3502ª camada3N4∅10

166

 C=200

3ª camada

2N5∅10

91

2
5

 C=5902N6∅10

2
5

 C=7152N7∅10

VLF-9

15

1
2

4
0

1.3 4.098 4.098 2.51

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-37 PT-29 PT-20 VLF-01

24x1eN7∅5 c/22

525 15

c/22

6x1eN7∅5

12915

c/21

7x1eN7∅5

129

13x1eN7∅5 c/20

258

c/21

7x1eN7∅5

129

 C=5762N1∅10

 C=6972N2∅16

 C=5051N3∅16

2
5

 C=5902N4∅10

2
5

 C=7152N5∅10

 C=115

1N6∅10

VLF-15

15

1
2

4
0

5.033 0.525

5.428 1.95 7.15 7.15 7.15 7.15 7.15 4.157 5.558

15x40

a

15x40

b

15x40

c

15x40

d

15x40

e

15x40

f

15x40

g

15x40

h

15x40

i

PT-34 PT-35 PT-36 PT-37 PT-38 PT-39 PT-40 PT-41 VLF-32 VLF-30VLF-14

23x1eN17∅5 c/22

49830 15

9x1eN17∅5 c/21

17315 7.5

34x1eN17∅5 c/21

7007.5 7.5

34x1eN17∅5 c/21

7007.5 7.5

34x1eN17∅5 c/21

7007.5 7.5

34x1eN17∅5 c/21

7007.5 7.5

50x1eN17∅5 c/14

7007.5 7.5

c/20

1eN17∅5

5x

807.5

15x1eN17∅5 c/22

321 7.5

20x1eN17∅5 c/22

4277.5

c/12

1eN17∅5

9x

107 15

 C=8052N1∅10

 C=8052N2∅10

47

 C=7952N3∅10

41

 C=7952N3∅10

40

 C=7952N3∅10

41

 C=7952N3∅10

40

 C=10352N4∅10

 C=3151N5∅10

158

 C=3151N5∅10

158

 C=3151N5∅10

158

 C=3151N5∅10

158

 C=2951N6∅10

158

 C=3102ª camada2N7∅10

152

 C=3152ª camada3N5∅10

158

 C=3152ª camada3N5∅10

158

 C=3152ª camada3N5∅10

158

 C=3152ª camada3N5∅10

158

 C=2702ª camada3N8∅10

159

 C=190

2ª camada

2N9∅10

 C=250

3ª camada

2N10∅10

158

2
5

 C=7662N11∅10

 C=7262N12∅10

 C=7262N12∅10

 C=7262N12∅10

 C=7262N12∅10

 C=7262N12∅10

 C=4552N13∅10

2
5

 C=6202N14∅12.5

 C=4352ª camada2N15∅10

129

 C=4302ª camada2N16∅10

133

 C=4302ª camada2N16∅10

142

 C=4302ª camada2N16∅10

142

 C=4302ª camada2N16∅10

133

VLF-10

15

4
0

1
2

1.225 5.355 5.425

15x40

a

15x40

b

15x40

c

VLF-16 PT-34 PT-26 PT-18

24x1eN7∅5 c/22

520

c/20

7x1eN7∅5

130 7.5

c/21

1eN7∅5

5x

1047.5

15x1eN7∅5 c/22

312

c/17

1eN7∅5

7x

104 15

 C=7152N1∅10

 C=6002N2∅10

 C=240

2ª camada

2N3∅10

120

2
5

 C=6862N4∅10

2
5

 C=5752N5∅10

 C=3251N6∅10

62

VLF-16

15

1
2

4
0

5.033 0.525

7.379 7.15 7.15 7.15 7.15 7.15 4.157 5.558

15x40

a

15x40

b

15x40

c

15x40

d

15x40

e

15x40

f

15x40

g

15x40

h

VLF-10 VLF-11 VLF-9 VLF-8 VLF-7 VLF-6 VLF-5 VLF-32 VLF-30VLF-14

33x1eN10∅5 c/22

71515 7.5

32x1eN10∅5 c/22

7007.5 7.5

32x1eN10∅5 c/22

7007.5 7.5

32x1eN10∅5 c/22

7007.5 7.5

32x1eN10∅5 c/22

7007.5 7.5

32x1eN10∅5 c/22

7007.5 7.5

20x1eN10∅5 c/21

4017.5 7.5

21x1eN10∅5 c/21

4277.5

c/15

1eN10∅5

8x

107 15

 C=7652N1∅10

 C=7702N2∅10

28

 C=7702N2∅10

28

 C=7702N2∅10

28

 C=7702N2∅10

28

 C=7702N2∅10

26

 C=10352N3∅10

 C=2501N4∅10

158

 C=190

2ª camada

2N5∅10

2
5

 C=7662N6∅10

 C=7262N7∅10

 C=7262N7∅10

 C=7262N7∅10

 C=7262N7∅10

 C=7262N7∅10

2
5

 C=10002N8∅12.5

 C=3452ª camada2N9∅12.5

145

VLF-11

15

1
2

4
0

1.3 4.098 4.098 2.51

15x40

a

15x40

b

15x40

c

15x40

d

VLF-16 PT-36 PT-28 PT-19 VLF-01

24x1eN8∅5 c/22

525 15

12x1eN8∅5 c/22

25815

c/20

7x1eN8∅5

129

c/16
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