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Berekening statische waarden van een profiel
profielnaam : S

samengesteld uit plaatvormige doorsneden. :
referentie

Uitwendige afmetingen Zwaartepuntsafstanden
hoogte (z) = 330 mm -ey = 315 mm
breedte (y)} = 762 mm +e, = 447 mm

Statische waarden €, = -80  mm

opperviak A 16180 mm’ e, = 250 mm

traagheidsmoment I, 1,866E+08 mm®*

weerstandsmoment Wy, -2,34E+06 mm’®

weerstandsmoment W, 7,46E+05 mm®

weerstandsmoment W, 1,41E406 mm®

traagheidsstraal i, 107 mm

traagheidsmoment i, 8,502E+08 mm?*

weerstandsmoment W, -2,70E+06 mm®

weerstandsmoment W, 1,90E+06 mm®

weerstandsmoment W, 3,39E+06 mm®

traagheidsstraal I, 229 mm
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uitvoer

Berekening statische waarden van een profiel

samengesteld uit plaatvormige doorsneden.

profielnaam :
referentie

Stiffenerskin:

Uitwendige afmetingen Zwaartepuntsafstanden
hoogte (z) = 210 mm -, = 168 mm
breedte (y) = 320 mm +ey = 152 mm

Statische waarden -€; = 74 mm

opperviak A 6656 mm? ‘e, = 136 mm

traagheidsmoment |, 4.423E+07 mm*

weerstandsmoment Wyelb -5.94E+05 mm?®

weerstandsmoment W,...., 3.26E+05 MM’

weerstandsmoment W, 4.94E+05 mm°

traagheidsstraal i, 82 mm

traagheidsmoment |, 3.024E+07 mm*

weerstandsmoment W, -1.80E+05 mm’

weerstandsmoment Wa., 1.99E+05 mm’

weerstandsmoment W, 3.20E+05 MmM°

traagheidsstraal i, 67 mm
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Combi 9
Skin Brace forces height widhl length Vy Vx 2 Ny Nx a, S, Ty
Members N(N)  N(N) |mm mm mm kN KN “* kN kN Nimm®  Nimm®  N/mm?
1056 1079 -§0 50 1200 1950 22897 15 ] 1
1057 1078 50 50 1200 5000 51420 18 4 49 12 3 ) 0
1058 1077 50 100 1200 5000 51420 67 16 49 12 3 0 1
1059 1076 150 100 1200 5000  5142.0 18 4 97 23 5 0 0
1060 1075 150 150 1200 5000  5142.0 32 8 146 35 8 1 1
1061 1074 150 150 1200 5000 51420 5 1 146 35 8 1 0
1062 1073 150 150 1200 5000 51420 5 1 146 35 8 1 0
1063 1072 150 150 1200 5000  5§142.0 32 8 146 35 8 1 1
1064 1071 150 100 1200 5000 51420 18 4 97 23 5 0 0
1065 1070 50 100 1200 5000 51420 67 1% 49 12 3 0 1
1066 1069 50 50 1200 5000 51420 18 4 49 12 3 0 0
1067 1068 -50 50 1200 1950  2289.7 15 9 1
592 662 -50 50 2000 1950  3494.6 29 43 1
593 663 50 -100 2900 5000  5780.1 110 84 2
504 664 -100 100 2900 5000  5780.1 132 77 3
595 665 100 100 2900 5000  5780.1 110 64 2
588 666 -50 100 2900 5000 5780.1 60 35 1
597 667 50 50 2900 5000  5760.1 13 8 43 25 1 1 0
598 668 50 50 2600 5000  5780.1 13 8 43 25 1 1 0
599 669 -50 100 2000 5000 5780.1 60 35 1
600 670 100 -100 2900 5000  5780.1 110 64 2
601 671 -100 100 2900 5000  5780.9 132 77 3
602 672 50 <100 2800 5000  5780.1 110 64 2
603 673 -50 50 2900 1950  3494.6 29 43 1
604 674 50 100 2000 1950 27933 34 35 35 36 1 2 2
605 675 150 50 2000 5000  5385.2 13 48 45 19 2 0 2
606 676 100 200 2000 5000 53852 137 55 93 37 3 1 3
607 677 200 100 2000 5000  5385.2| 96 39 93 a7 3 1 2
608 678 150 200 2000 5000  5385.2 60 24 139 56 5 1 1
609 679 150 150 2000 5000 53852 20 8 139 56 5 1 ]
610 680 150 150 2000 5000  5385.2 20 8 139 56 5 1 0
611 681 150 200 2000 5000 53852 60 24 139 56 5 1 1
612 682 200 100 2000 5000 53852 96 39 93 37 3 1 2
613 683 100 200 2000 5000  5385.2 137 55 93 a7 3 1 3
614 684 150 50 2000 5000 53852 19 48 46 19 2 0 2
615 685 50 100 2000 1950  2793.3 34 35 35 36 1 2 2
626 696 150 50 2850 1950 34533 33 48 28 41 1 2 2]
627 697 150 250 2850 5000 5755.2 68 39 130 74 3 1 1
628 698 300 300 2650 5000  5755.2 5 3 261 149 6 3 0
629 699 300 300 2850 5000  5755.2 32 18 261 149 6 3 1
630 700 300 350 2850 5000  5755.2 22 12 261 149 6 3 0
631 701 300 300 2850 5000  5755.2 9 5 261 149 6 3 0
632 702 300 300 2850 5000 5755.2 9 5 261 149 6 3 0
633 703 300 350 2850 5000  5755.2 22 12 261 149 6 3 0
634 704 300 300 2850 5000 5755.2 32 18 261 149 6 3 1
635 705 300 300 2850 5000  5755.2 5 3 261 149 6 3 0
636 706 150 250 2850 5000 57552 68 39 130 74 3 1 1
637 707 150 50 2850 1950 34533 a3 48 28 41 1 2 2
638 708 50 -50 2850 1950 34533 17 25 1
639 709 50 50 2850 5000  5755.2 7 4 43 25 1 ] 0
640 710 50 100 2850 5000 5755.2 45 25 43 25 1 0 1
641 711 100 50 2850 5000 57552 23 13 43 25 1 ] 0
642 712 100 100 2850 5000 5755.2 16 9 87 50 2 1 0
643 713 100 100 2850 5000  5755.2 5 3 a7 50 2 1 0
644 714 100 100 2850 §000  5755.2 5 3 87 50 2 1 0
845 715 100 100 2850 5000 57552 16 ] 87 50 2 1 0
646 716 100 50 2850 5000 57552 23 13 43 25 1 ) 0
647 717 50 100 2850 5000  6755.2 45 26 43 25 1 o 1
648 718 50 50 2850 5000 57552 8 4 43 25 1 0 0
649 719 50 -50 2850 1950 34533 17 25 1
650 720 50 -50 1200 1950 22897 14 8 1
651 721 50 50 1200 5000 51420 22 5 49 12 3 0 0
652 722 50 50 1200 5000 51420 7 2 49 12 3 0 0
653 723 50 50 1200 5000 51420 4 1 48 12 3 0 0
654 724 50 50 1200 5000 51420 2 0 49 12 3 0 0
655 725 50 50 1200 §000 51420 0 0 49 12 3 0 0
656 726 50 50 1200 5000 51420 0 0 49 12 3 0 0
657 727 50 50 1200 5000 51420 2 0 49 12 3 0 0
658 728 50 50 1200 5000 51420 4 1 49 12 k] 0 0
659 729 50 50 1200 5000 51420 7 2 49 12 3 ] 0
660 730 50 50 1200 5000 51420 20 5 4g 12 3 0 0
661 731 50 -50 1200 1950  2289.7 15 10 1
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Combi 10
Skin Brace forces height widht length Vy Vx Ny Nx oy ax Tay
Members NKN)  N{kN) [mm mm mm kN kN kN KN Nimm?  Nimm®  N/mm?
1056 1079 50 50 1200 1950  2289.7 22 14 43 26 2 1 1
1057 1078 500 -50 1200 5000 51420 490 17 10
1058 1077 500 1000 1200 5000 51420 499 120 486 17 27 2 10
1058 1076 1350 950 1200 5000 51420 370 a9 924 222 51 4 7
1060 1075 1300 1550 1200 5000 51420 231 55 1264 303 70 6 5
1061 10741 1650 1550 1200 5000 51420 102 24 1507 362 —1 78y 7 7
1062 1073]) 1650 1550 1200 5000 51420 102 24 1507 362 L
1063 1072 1300 1550 1200 $000  5142.0 231 55 1264 aps| A—Fo——b—— 5
1064 1071 1350 950 1200 5000  5142.0 370 89 924 222 51 4 7
1065 1070 500 1000 1200 5000  5142.0 499 120 486 117 27 2 10
1066 1069 500 -50 1200 5000 51420 490 117 10
1067 1068 50 50 1200 1950 22807 22 14 43 26 2 1 1
592 662 200 400 2900 1950 34946 312 464 16
593 663 750 ~450 2500 5000  5780.1 1022 593 20
594 664 -50 1000 2900 5000  5780.1 849 492 17
595 665 950 150 2900 5000  5780.1 702 407 130 75 3 2 14
596 666 500 950 2600 5000  5780.1 379 220 433 251 10 5 8
597 667 800 650 2800 5000  5780.1 1M 82 562 326 13 7 3
598 668 800 650 2900 5000  5780.1 141 82 562 326 13 7 3
599 669 500 850 2900 5000  5780.1 379 220 433 251 10 5 8
600 670 950 150 2900 §000  5780.1 702 407 130 75 3 2 14|
601 671 -50 1000 2500 5000  5780.1 849 492 17
602 672 750 -450 2900 5000  5780.1 1022 593 20
603 673 -200 400 2900 1950  3494.6 312 464 16|
604 674 -50 550 2000 1950  2793.3 387 397 20
605 675 1100 -150 2000 5000  5385.2 1099 440 22
606 676 500 1400 2000 5000  5385.2 854 342 464 186 15 4 17
607 677 1500 800 2000 5000 5385.2 644 257 743 297 25 6 13
608 678 1200 1600 2000 5000  5385.2 353 141 1114 446 37 9 7
609 679 1550 1350 2000 5000 53852 183 73 1253 501 42 10 4
610 680 1550 1350 2000 5000  5385.2 183 73 1253 501 42 10 4
611 681 1200 1600 2000 5000 53852 353 141 1114 448 a7 9 7
612 682 1500 800 2000 5000  5385.2] 643 257 743 297 25 6 13
613 683 500 1400 2000 5000  5385.2 854 342 464 186 15 4 17
614 684 1100 -150 2000 6000  5385.2 1099 440
615 685 -50 550 2000 1950  2793.3 388 398
626 696 500 -100 2850 1950  3453.3 298 435
627 697 100 1150 2850 5000  5755.2 923 526 87 50
628 698 1550 700 2850 §000  5765.2 74 423 608 347
629 699 1000 1600 2850 5000  5755.2 512 292 869 495
Ql_. 1750 1400 2850 5000  5755.2 287 184 1216 693
631 701 1500 1700 2850 5000  5755.2 170 97 1303 743
6 1500 1700 2850 5000 5755.2 170 97 1303 743
7 1750 1400 2850 5000 5755.2 287 164 1216 693(
534 704 1000 1600 2850 5000  5755.2 510 291 869 495
635 705 1560 700 2850 5000 57852 745 424 608 347
636 706 100 1150 2850 5000  5755.2 925 528 87 50
637 707 500 -100 2850 1950 34533 295 431
638 708 200 -100 2850 1950  3453.3 128 188 7
639 708 100 650 2850 5000  5755.2 474 270 87 50 2 1 9
640 710 1050 650 2850 5000  5755.2 347 198 565 322 13 6 7
641 1 950 1350 2850 5000 57552 313 179 825 470 19 9 6
642 712 1500 1300 2850 5000  5755.2 179 102 1129 644 26 13 4
643 713 1450 1500 2850 5000 5755.2 64 a7 1260 718 29 14 1
644 714 1450 1500 2850 5000 57552 64 36 1260 718 29 14 1
645 715 1500 1300 2850 5000 5755.2 179 102 1129 644 26 13 4
846 716 950 1350 2850 5000 57552 313 178 825 470 19 9 5
647 717 1050 650 2650 5000  5755.2 343 195 565 322 13 6 7
648 718 100 650 2850 5000  5755.2 482 275 a7 50 2 1 10
649 719 200 -100 2850 1950  3453.3 126 184 6
650 720 100 50 1200 1950  2289.7 43 27 43 26 2 1 2
651 7 -100 200 1200 5000  5142.0 239 57 5
652 722 200 50 1200 5000 51420 185 44 49 12 3 0 4
653 723 100 250 1200 5000 51420 155 a7 a7 23 5 0 3
654 724 250 150 1200 5000 51420 94 23 146 a5 8 1 2
655 725 200 200 1200 5000 51420 30 7 194 a7 1 1 1
656 726 200 200 1200 5000  5142.0 30 7 194 47 1 1 1
657 727 250 150 1200 5000 51420 94 23 146 35 8 1 2
658 728 100 250 1200 5000 51420 156 37 a7 23 5 ) 3
659 729 200 50 1200 5000 51420 185 44 49 12 3 0 4
660 730 -100 200 1200 §000 51420 220 53 4
661 731 50 -50 1200 1950  2289.7 63 38 3
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Combi13
Skin Brace forces height widht length Vy Vx Ny Nx ay O Ty
|Members N(kN)  N(kN) |mm mm mm kN KN kN kN Nimm?  Nimm®  N/mm?
1056 1079 50 -50 1200 1950 22897 12 7 1
1057 1078 -200 -50 1200 5000 51420 181 a4 49 -12 3 ) 4
1058 1077 200 -300 1200 5000  5142.0 83 20 -194 4t 11 -1 2
1059 1076 400 -250 1200 5000 51420 112 27 243 -58 -14 -1 2
1060 1075 -350 400 1200 5000  5142.0 32 8 -340 82 -19 2 1
1061 1074 -450 -400 1200 5000 51420 50 12 -389 93 -22 2 1
1062 1073 450 -400 1200 5000 51420 50 12 -389 93 22 2 1
1063 1072 -350 -400 1200 5000 51420 32 8 340 82 -19 2 1
1064 1071 -400 -250 1200 5000  5142.0 112 27 243 -58 14 A 2
1065 1070 -200 -300 1200 5000 51420 83 20 -194 47 -1 -1 2
1066 1069 -200 -50 1200 5000 51420 181 44 -49 -12 3 0 4
1067 1068 50 -50 1200 1950  2289.7 12 7 1
592 662 100 200 2900 1950 34946 140 208 7
563 663 -350 250 2900 5000  §780.1 500 290 10
504 664 200 -300 2900 5000  5780.1 399 232 8
595 665 250 150 2900 5000 §780.1 300 174 6|
595 666 100 200 2900 5000 57801 194 113 4
597 667 -150 -50 2900 5000  5780.1 85 49 -43 -25 -1 -1 2
598 668 -150 -50 2900 5000  5780.1 85 49 -43 25 -1 -1 2
5099 669 100 -200 2900 5000  5780.1 194 13 4
600 670 -250 150 2900 5000  5780.1 300 174 8
€01 671 200 -300 2900 5000  5780.1 380 232 8
602 672 350 250 2900 5000  5780-1 500 290 10
603 673 100 -200 2300 1950 34946 140 208 7
604 674 150 -200 2000 1950 27933 188 193 10
605 675 250 300 2000 5000 53852 481 193 10
606 676 300 -200 2000 5000  5385.2 426 170 9
507 677 -200 250 2000 5000 53852 337 135 7
608 678 200 -100 2000 5000 53852 220 88 4
€09 679 -50 100 2000 5000  5385.2 76 30 2
610 680 -50 100 2000 5000  5385.2 76 30 2
811 681 200 100 2000 5000 53852 220 88 4
612 682 200 250 2000 5000 53852 337 135 7
613 683 300 -200 2000 5000  5385.2 426 170 9
814 684 250 300 2000 5000  5385.2 481 193 10
615 685 150 -200 2000 1950  2793.3 188 193 10
626 696 200 -50 2850 1950 234533 14 166 6
627 697 -100 450 2850 5000 57552 445 254 g
628 698 500 100 2850 5000 57552 350 199 87 50 2 1 7
629 699 200 450 2850 5000  5755.2 230 131 174 99 4 2 5
630 700 450 250 2650 5000 57562 150 85 217 124 5 2 3]
631 701 350 400 2850 5000  5755.2 58 33 304 173 7 3 1
632 702 aso 400 2850 5000 57552 58 33 304 173 7 3 1
633 703 450 250 2850 5000 57552 150 85 217 124 5 2 3
634 704 200 450 2850 §000 57552 229 131 174 99 4 2z 5
635 705 500 100 2850 5000  5755.2 350 200 87 50 2 1 7
636 706 100 450 2850 5000 57552 445 254 ]
637 707 200 -50 2850 1950  3453.3 114 166 a'
638 708 100 -50 2850 1950 34533 73 107 4
639 709 -100 250 20850 5000  6755.2 262 150 5
640 710 300 100 2850 5000 5785.2 175 100 87 50 2 1 3
641 711 150 350 2850 5000 57552 132 75 130 74 3 1 a
642 712 350 250 2850 5000 5755.2 88 50 217 124 5 2 2
643 713 300 350 2850 5000 57552 31 18 261 149 6 3 1
844 714 200 350 2850 5000  5755.2 31 18 261 149 6 3 1
645 715 350 250 2850 5000 5755.2 88 50 217 124 5 2 2
646 716 150 350 2850 5000 5755.2 132 75 130 74 3 1 3
647 77 300 100 2850 S00D 57552 174 99 87 50 2 3 3
648 718 <100 250 2850 5000 57552 263 150 s|
649 719 100 -50 2850 1950  3453.3 73 107 4
650 720 50 -50 1200 1950  2289.7 35 22 2
651 721 -50 100 1200 5000 51420 72 17 1
652 722 100 50 1200 $000 51420 a8 11 49 12 3 0 1
653 723 50 100 1200 5000 51420 38 9 49 12 3 ) 1
654 724 100 50 1200 5000 51420 23 6 49 12 3 0 0
655 725 100 100 1200 5000 51420 8 2 97 23 5 0 0
656 726 100 100 1200 5000 51420 8 2 97 23 5 0 0
657 727 100 50 1200 5000 51420 23 6 49 12 3 o 0
658 728 50 100 1200 5000 51420 g 9 49 12 3 0 1
659 729 100 50 1200 5000 51420 46 " 49 12 3 0 1
660 730 -50 100 1200 5000 51420 70 17 1
661 731 50 -50 1200 1950  2289.7 37 23 2
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Combi 14
Skin Brace forces height widht length Vy Vx Ny Nx 5y a, Ty
|Members N{(kN) N(N) |mm mm mm kN kN kN kN N'mm?  N/mm*  N/mm?
1056 1079 50 50 1200 1850 R289.7 5 3 43 26 2 1 o]
1057 1078 150 <50 1200 5000 5142.0 153 37 3
1058 1077 150 400 1200 5000 5142.0 222 53 146 a5 8 1 4
1059 1076 500 400 1200 5000 5142.0 138 33 389 93 22 2 3
1060 1075 500 600 1200 5000 51420 106 26 486 17 27 2 2
1061 1074 650 600 1200 5000 51420 34 8 583 140 32 3 1
1062 1073 650 600 1200 5000 5142.0 35 8 583 140 32 3 i |
1063 1072 500 600 1200 5000 5142.0 107 26 486 117 27 2 2
1064 1071 500 400 1200 5000 5142.0/ 138 33 389 93 22 2 3
1065 1070 150 400 1200 5000 5142.0 222 83 146 35 8 1 4
1066 1069 150 -50 1200 5000 5142.0 152 36 3
1067 1068 50 50 1200 1950 2289.7 6 4 43 28 2 1 0
592 662 -50 150 2900 1950 34946 67 99 3
593 663 200 -50 2900 5000 5780.1 150 87 3
594 664 250 400 2900 5000 5780.1 112 65 216 125 5 3 2
595 665 400 250 2900 5000 5780.1 122 7 216 125 5 3 2
5968 666 400 450 2900 5000 5780.1 36 21 346 201 8 [] 1
597 667 450 450 2900 5000 5780.1 17 10 389 226 °] 5 0
598 668 450 450 2900 5000 5780.1 19 1 389 226 9 5 0
599 669 400 450 2900 5000 5780.1 38 22 346 201 8 4 1
600 670 400 250 2900 5000 5780.1 124 72 216 125 S 3 2
601 671 250 400 2900 5000 §780.1 113 66 216 125 5 3 2
602 672 200 50 2900 5000 5780.1 149 86 3
603 673 -50 150 2900 1960 3494.6 61 91 3|
604 674 100 200 2000 1950 2793.3 &7 69 70 72 2 4 3|
605 675 450 200 2000 5000 5385.2 213 85 186 74 ] 1 4
606 676 600 650 2000 5000 5385.2 86 4 5§57 223 19 4 2
607 677 800 750 2000 5000 5385.2 55 22 696 278 23 6 1
608 678 950 550 2000 5000 5385.2 ] 3 882 353 29 7 o
609 679 1000 950 2000 5000 5385.2 48 19 882 353 29 7 1
610 680 1000 950 2000 5000 53852 49 20 882 353 29 7 1
611 681 950 950 2000 5000 5385.2 5 2 882 353 29 7 0
612 682 800 750 2000 5000 5385.2 56 22 696 279 23 6 1
613 683 600 650 2000 5000 53852 87 35 557 223 19 4 2
614 684 450 200 2000 5000 5385.2 215 86 186 74 6 1 4
615 635 100 200 2000 1950 2793.3 63 64 70 72 2 4 3
626 696 450 -150 2850 1950 3453.3 297 434 15
627 697 =150 10580 2850 5000 5755.2 1036 51 21
628 698 1350 400 2850 5000 5755.2 858 489 348 198 8 4 17
629 699 700 1350 2650 5000 5755.2 603 344 608 347 14 7 12
630 700 1450 1050 2850 5000 5755.2 360 205 912 520 21 10 7
631 701 1160 1350 2850 $000 5755.2 168 96 999 569 23 1 3
632 702 1160 1350 2850 5000 5755.2 167 95 899 569 23 11 3
633 703 1450 1050 26850 5000 5755.2 359 205 912 520 21 10 7
634 704 700 1380 2850 5000 5755.2 601 343 608 347 14 7 12
635 705 1350 400 2850 5000 5755.2 861 490 348 198 8 4 17
636 706 -150 1100 2850 5000 5755.2 10368 592 21
637 707 450 -180 2850 1950 3453.3 296 432 15
638 708 200 =100 2850 19850 3453.3 150 220 8
639 709 -50 650 2850 5000 67552 585 333 12
640 710 1000 500 2850 5000 5755.2 444 253 434 248 10 5 9
641 71 800 1200 2850 5000 5§755.2 363 207 6395 396 16 8 7
642 712 1350 1050 2850 5000 5755.2 221 126 912 520 21 10 4
643 713 1200 1300 2850 5000 5765.2 72 4 1043 594 24 12 1
644 714 1200 1300 2850 5000 5755.2 71 M 1043 594 24 12 1
645 715 1350 1050 2850 5000 5755.2 221 126 912 520 21 10 4
646 716 800 1200 2850 5000 5755.2 362 206 695 396 16 8 7
647 "7 1000 500 2850 5000 57552 441 251 434 248 10 5 )
648 718 -50 650 2850 5000 5755.2 590 337 12
649 719 200 -100 2850 1950 3453.3 149 217 8
650 720 100 -50 1200 1950 2289.7 56 34 3
651 721 -100 200 1200 5000 6§142.0 223 53 4
652 722 200 50 1200 5000 5142.0 130 43 49 12 3 0 4
653 723 100 250 1200 5000 5142.0 148 36 97 23 5 0 3
654 724 200 150 1200 5000 51420 80 21 146 35 8 1 2
655 725 200 200 1200 5000 5142.0 29 7 194 47 11 1 1
656 726 , 200 200 1200 5000 51420 28 7 194 47 1 1 1
657 727 200 150 1200 5000 51420 89 21 146 35 8 1 2
658 728 100 250 1200 5000 51420 149 36 g7 23 5 1} 3
659 729 200 &0 1200 5000 51420 180 43 49 12 3 v} 4
660 730 -100 200 1200 5000 51420 209 50 4
661 731 50 -50 1200 1950 2288.7 70 43 4
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Combi 5
Skin Brace lorces height - widht length Vy Vx Ny Nx o, oy Ty
Members N (kN) N (kN) mm mm mm kN kN kN kN Nmm? Nfmm® Nimm®
1056 1079 50 50 1200 1850 2289.7 5 3 43 26 2 1 0
1057 1078 250 -50 1200 5000 51420 207 50 4
1058 1077 200 450 1200 5000 5142.0 250 60 194 47 1 1 S
1058 1076 650 450 1200 5000 5142.0 183 44 438 106 24 2 4
1060 1075 650 750 1200 5000 51420 115 28 632 152 35 3 2
1061 1074 800 750 1200 5000 5142.0 57 14 729 175 41 4 1
1062 1073 800 750 1200 5000 5142.0 57 14 729 178 a4 4 1
1063 1072 650 750 1200 5000 51420 115 28 632 152 35 3 2
1064 1071 650 450 1200 5000 5142.0 183 44 438 108 24 2 4
1068 1070 200 450 1200 5000 5142.0 250 60 194 47 1 1 5
1066 1069 250 -50 1200 5000 5142.0 207 50 4
1067 1068 50 50 1200 1950 2289.7 5 3 43 26 2 1 0
592 662 -50 150 2900 1950 3494.6 g7 144 5
593 663 250 <100 2900 5000 5780.1 270 157 5
594 664 200 400 2900 5000 5780.1 211 123 173 100 4 2 4
585 665 450 250 2900 5000 5780.1 212 123 216 125 5 3 4
596 666 400 500 2900 5000 5760.1 76 44 346 201 8 4 2
897 667 500 450 2900 5000 5780.1 51 30 369 226 9 5 1
598 €68 500 450 2900 5000 5780.1 51 30 389 226 9 5 1
599 669 400 500 2900 5000 5780.1 76 44 346 201 8 4 2
600- 670 450 250 2500 5000 5780.1 212 123 216 125 5 3 4
601 671 200 400 2500 5000 5780.1 21 123 173 100 4 2 4
602 672 250 -100 2900 §000 5780.1 27 157 5
603 673 -50 150 2900 1950 34946 97 144 5
604 674 50 200 2000 1950 27933 108 111 35 36 1 2 6
605 675 500 150 2000 5000 5385.2 328 1M 139 56 5 1 T
606 676 500 700 2000 5000 6385.2 182 73 464 186 15 4 4
607 677 800 650 2000 5000 5385.2 163 61 604 247 20 5 3
608 678 900 800 2000 5000 §385.2 42 17 836 334 23 7 1
609 679 1000 S00 2000 5000 5385.2 72 29 836 334 28 I4 1
610 680 1000 900 2000 5000 5385.2 72 29 836 334 28 7 1
611 681 900 900 2000 5000 5385.2 42 17 836 334 28 7 1
612 682 800 650 2000 5000 5385.2 153 1 604 241 20 5 3
613 683 500 700 2000 5000 5385.2 182 73 464 186 15 4 4
614 684 500 150 2000 5000 5385.2 328 131 133 56 5 1 7
615 685! 50 200 2000 1950 2793.3 108 111 35 36 1 2 6|
626 696 400 -150 2850 1950 3453.3 274 400 14
627 697 -200 950 2850 5000 57552 940 536 19
628 698 1200 300 2850 5000 5755.2 766 436 261 148 6 3 15
629 659 600 12580 2850 5000 5755.2 558 318 521 297 12 6 11
630 700 1300 900 2850 5000 5755.2 322 183 782 446 18 g 6
631 701 1050 1200 2850 5000 5755.2 157 89 912 520 21 10 3
632 702 1050 1200 2350 5000 5755.2 157 a9 912 520 21 10 3
633 703 1300 900 2850 5000 5755.2 321 183 782 446 18 9 6
634 704 600 1250 2850 5000 5755.2 557 318 521 297 12 6 1"
635 705 1200 300 2850 5000 5785.2 768 438 261 149 6 3 15
636 706 -200 950 2850 5000 5766.2 941 537 19
637 707 400 ~150 2850 1950 3453.3 272 398 14
638 708 200 -100 2850 1950 3453.3 132 193 7
639 709 -50 €00 2850 5000 5755.2 526 300 1"
640 710 950 450 2850 5000 5755.2 408 232 g 223 9 4 8
641 M 750 1150 2850 5000 §755.2 333 180 652 371 15 7 7
642 712 1250 1050 2850 5000 5755.2 192 110 912 520 21 10 4
643 713 1200 1250 2850 5000 5755.2 69 39 1043 594 24 12 1
644 714 1200 1250 2850 5000 5755.2 69 39 1043 594 24 12 1
645 715 1250 1050 2850 5000 5755.2 192 110 912 520 21 10 4
646 716 750 1150 2850 5000 5756.2 333 160 652 371 16 7 7
647 717 950 450 2850 5000 57565.2 404 231 391 223 9 4 8
648 718 -50 600 2850 5000 5756.2 531 303 1
649 719 200 -100 2850 1950  3453.23 130 190 7
650 720 50 -50 1200 195¢ 22897 44 27 2
651 721 -100 150 1200 5000 51420 208 50 4
652 722 200 50 1200 5000 5142.0 171 41 49 12 3 o} 3
653 723 100 200 1200 5000 51420 143 kD) 97 23 ) 0 3
654 724 200 100 1200 5000 51420 87 21 97 23 5 0 2
655 725 150 200 1200 5000 $142.0 28 7 146 35 8 1 1
656 726 150 200 1200 5000 5§142.0 28 7 146 35 8 1 1
857 727 200 100 1200 5000 5142.0 87 21 97 23 5 0 2
658 728 100 200 1200 5000 51420 144 35 97 23 5 0 3|
659 729 200 50 1200 5000 51420 171 41 49 12 3 0 3
660 730 -100 150 1200 5000 51420 195 47 4
661 731 50 -50 1200 1850 2289.7 58 36 3
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Combi 6
Skin Brace forces helght widht length  |Vy Vx Ny Nx oy o Ty
|Members N{N) N(KN) [|mm mm mm kN kN kN kN Nfmm?  Nimm?  N/mm?
1056 1079 50 50 1200 1950 22897 4 2 43 26| 2 1 0
1057 1078 250 -50 1200 5000 51420 220 53 4
1058 1077 200 500 1200 5000 51420 276 66 194 47 11 1 6]
1059 1076 700 500 1200 5000 51420 230 55 486 117 27 2 5
1060 1075 700 750 1200 5000 51420 38 9 681 163 38 3 1
1061 1074 850 800 1200 5000  5142.0 44 11 778 187 43 4 1
1062 1073 850 800 1200 5000 51420 44 1 778 187 43 4 1
1063 1072 700 750 1200 5000 51420 38 9 681 163 38 3 1
1064 1071 700 500 1200 5000 51420 230 55 486 117 27 2 5
1065 1070 200 500 1200 5000 51420 276 66 194 47 11 1 6
1066 1069 250 50 1200 5000 51420 220 53 4
1067 1068 50 50 1200 1950  2289.7 4 2 43 26 2 1 0
592 662 -50 200 2900 1950 34946 119 177 6
593 663 200 -50 2900 $000  5780.1 166 96 3
594 664 250 300 2900 5000  5760.1 §5 32 216 125 5 3 1
595 665 350 300 2900 5000  5780.1 37 22 260 151 6 3 1
596 666 600 400 2900 5000  5780.1 184 107 346 201 8 4 4
597 667 650 450 2900 5000 5780.1 158 92 389 226 9 5 3I
508 668 650 450 2900 5000~ 5760.1 158 92 389 226 9 5 3
599 669 600 400 2800 5000  5780.1 184 107 346 201 8 4 4
600 670 350 300 2800 5000  5780.1 a7 21 260 151 6 3 1
601 671 250 300 2900 5000  5780.1 55 32 216 125 5 3 1
602 672 200 50 2900 5000  5780.1 166 96 3
603 673 -50 200 2900 1950  3494.6 19 177 8|
604 674 150 200 2000 1950  2793.3 34 35 105 107 3 3 2
605 675 400 250 2000 5000  5385.2 114 46 232 93 8 2 2
606 676 600 550 2000 5000  5385.2 44 18 511 204 17 4 1
607 677 700 750 2000 5000 53852 70 28 650 260 22 5 1
608 678 1050 650 2000 5000  5385.2 361 145 604 241 20 5 7
609 679 1000 900 2000 5000  5385.2 67 35 836 334 28 7 2
610 680 1000 900 2000 5000 53862 a7 35 836 334 28 7 2
611 681 1050 650 2000 5000  5385.2 361 145 604 241 20 5 7
612 682 650 750 2000 5000  5385.2 70 28 604 241 20 5 1
613 683 600 550 2000 5000 53852 44 18 511 204 17 4 1
614 684 400 250 2000 5000  §385.2 114 46 232 93 8 2 2
615 685 150 200 2000 1950 27933 K 35 105 107 3 8 2
626 696 400 150 2850 1950 34533 296 432 15
627 697 -350 1050 2850 5000 6755.2 1143 651 23
628 698 1250 150 2850 5000 57562 977 557 130 74 3 1 20
629 699 400 1300 2850 5000 57552 757 431 348 198 8 4 15
630 700 1300 750 2850 5000  5755.2 480 274 652 371 15 7 10
631 701 950 1150 2850 5000 57552 171 97 825 470 19 9 3
632 702 950 1150 2850 5000  5755.2 170 97 825 470 19 9 3
633 703 1300 750 2850 5000  5756.2 480 274 652 371 15 7 10
634 704 400 1300 2850 5000  5755.2 756 431 348 198 8 4 15
635 705 12560 150 2850 5000  5755.2 979 558 130 74 3 1 20
636 706 -350 1050 2850 §000 57552 1144 652 23
637 707 400 -150 2850 1950 34533 204 430 15
638 708 200 150 2850 1950  3453.3 156 228 8
639 709 150 600 2850 5000  5755.2 631 360 13
640 710 800 300 2850 5000 57552 537 306 261 149 6 3 1
641 711 550 1100 2850 5000 57552 451 257 478 272 1 5 9
642 712 1200 850 2850 5000 57552 286 163 738 421 17 8 6|
643 713 1050 1150 2850 5000 5755.2 g3 53 912 520 21 10 2
644 714 1050 1150 2850 5000 57552 93 53 912 520 21 10 2
645 715 1200 850 2850 6000 5755.2 286 163 738 a 17 8 6
646 716 550 1100 2850 5000 57562 451 257 478 272 11 5 9
647 717 900 300 2850 5000 5755.2 535 305 261 149 6 3 11
648 718 150 600 2850 5000 57552 634 362 13
649 719 200 -150 2850 1950  3453.3 155 227 8
650 720 50 -50 1200 1950  2289.7 58 35 3
651 721 -50 150 1200 5000 51420 181 43 4
652 722 200 50 1200 5000  5142.0 162 39 49 12 3 0 3
653 723 50 200 1200 5000 51420 138 33 49 12 3 o 3
654 724 200 100 1200 000 51420 a5 20 97 23 5 0 2
655 725 150 200 1200 S000 51420 27 7 146 35 8 1 1
656 726 150 200 1200 5000 51420 27 7 146 35 8 1 1
657 727 200 100 1200 5000 51420 85 20 97 23 5 0 2
658 728 50 200 1200 5000 51420 138 33 49 12 3 0 3
659 729 200 50 1200 5000 51420 162 39 49 12 3 o 3
660 730 -50 150 1200 5000 51420 172 41 3
661 731 50 -50 1200 1950  2289.7 66 41 3
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Combi 3
Skin Brace forces height  widnt length  |Vy Vx Ny Nx oy o, Ty
[Members N(kN) NNy |mm mm mm kN kN kN KN Nmm®  Nmm®  Nimm?
1056 1079 100 -100 1200 1950 22897 130 80 7
1057 1078 -400 -50 1200 5000 51420 318 76 49 -12 -3 0 5
1038 1077 400 650 1200 5000 51420 252 61 -389 -93 22 2 5
1059 1076 -800 650 1200 5000 51420 262 63 £32 152 35 -3 5
1060 1075 -900 1050 1200 5000 51420 172 41 875 210 49 4 3
1061 1074| 1180  -1050 1200 5000 51420 79 19 -1021 -245 -57 -5 2
1062 1073 1100 -1050 1200 5000  5142.0 50 12 -1021 245 -57 -5 1
1063 1072 950  -1100 1200 5000  5142.0 144 34 624 222 -51 4 3
1064 1071 -g50 700 1200 5000  5142.0 248 59 -681 163 -38 -3 5
1065 1070 400 750 1200 5000  5142.0 324 78 -389 -93 -22 -2 6
1066 1069 450 -50 1200 5000  5142.0 306 95 49 -12 3 0 8
1067 1068 50 -50 1200 1950 22897 56 34 3
592 662 350 -350 2900 1950  3494.6 361 537 19
593 663 -800 650 2900 5000  5780.1 1236 717 25
594 664 650 750 2900 5000  5780.1 1172 680 23
595 665 -600 350 2800 5000  5780.1 781 453 16
596 666 150 -500 2900 5000  5780.1 535 3N 1"
597 667 -350 -100 2000 5000  5780.1 186 108 87 50 -2 -1 4
598 668 -350 -150 2500 5000  5780.1 167 a7 -130 75 -3 -2 3
599 669 150 -500 2000 5000 57803 527 306 11
600 670 650 350 2900 5000  5780.t 851 494 17,
601 671 550 -750 2000 5000  5780.1 1124 §52 22
602 672 -850 700 2900 5000  5780.1 1285 745 26
603 673 300 -400 2500 1950  3494.6 340 505 17].
604 674 300 600 2000 1950 27933 579 593 Canp
605 875 -800 650 2000 5000 53852 1281 512 26
€06 676 600 -750 2000 5000 53852 1236 494 28
607 677 -550 450 2000 5000  5386.2 847 339 17
608 678 250 -400 2000 5000 53852 636 214 11
609 679 200 -50 2000 5000 53852 144 58 -46 -18 -2 ] 3
610 680 -250 50 2000 §000  5386.2 201 80 4
611 681 250 450 2000 5000  5385.2 580 232 12
612 682 600 450 2000 5000  5385.2 918 367 18
613 683 600 -750 2000 5000  5385.2 1181 472 24
614 684 800 650 2000 5000  5385.2 1270 508 25
615 685 250 -450 2000 1950  2793.3 461 473 24
626 696 250 -200 2850 1950  3453.3 216 316 T
627 697 -500 700 2850 5000  5755.2 1006 573 20
628 698 700 -350 2850 5000  5755.2 871 497 17
629 699 -100 650 2850 5000 57552 607 346 12
630 700 550 100 2850 5000  5755.2 367 209 87 50 2 1 7
631 ™ 300 400 2850 5Q0D  5755.2 88 50 261 149 6 3 2
632 702 250 450 2850 5000  5755.2 149 85 217 124 5 2 3
633 703 550 100 2850 5000 5755.2 413 236 87 50 2 1 8
634 704 -150 600 2850 5000  §755.2 614 350 12
635 705 650 350 2850 5000  5755.2 a3 474 17
636 706 -450 650 2850 5000 57552 939 535 19
637 707 250 -150 2850 1950 34533 215 315 11
638 708 200 -150 2850 1950 34533 154 225 8
638 709 -250 500 2850 5000  5755.2 639 364 13
640 710 650 50 2850 5000 67552 511 291 43 25 1 0 10
641 71 250 650 2850 5000 5755.2 360 205 217 124 5 2 7
642 712 650 400 2850 5000 5755.2 221 126 348 198 8 4 4
643 73 550 600 2850 5000 57552 46 26 478 272 11 5 1
644 714 550 650 2850 5000  5755.2 86 49 478 272 11 5 2
645 715 700 400 2850 5000 5755.2 249 142 348 198 e 4 5
646 716 250 650 2850 5000  5755.2 360 205 217 124 5 2 7
647 77 600 50 2850 5000 5755.2 493 281 43 25 1 ) 10
648 718 250 500 2850 5000  5755.2 605 a4s 12
649 719 150 -150 2850 1950 34533 145 212 7
650 720 50 -50 1200 1950  2289.7 62 a8 3
651 724 -50 150 1200 5000 51420 131 32 3
652 722 150 50 1200 5000 51420 123 29 49 12 3 o 2
653 723 50 150 1200 5000 51420 99 24 49 12 3 0 2
654 724 150 100 1200 S000 51420 59 14 97 23 5 0 1
655 725 150 150 1200 5000 51420 18 4 146 35 8 1 0
656 726 150 150 1200 5000 51420 19 5 146 35 8 1 0
657 727 150 100 1200 5000 51420 59 14 97 23 5 0 1
658 728 50 150 1200 5000 51420 98 24 49 12 3 0 2
659 729 150 S0 1200 5000  5142.0 121 29 43 12 3 0 2
660 730 -50 150 1200 5000 51420 131 31 3
661 731 50 -50 1200 1950  2289.7 62 38 3
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Combi 2
Skin Brace forces height widht length Vy Vx Ny Nx ay o, Ty
|Members NN}  NKN) |mm mm mm kN KN kN ] Nimm?  N/mm?  N/mm?
1056 1079 50 -100 1200 1950 2289.7 99 61 5
1057 1078 -550 -50 1200 5000 5142.0 490 118 -49 12 -3 0 10
1058 1077 -550 -1000 1200 5000 5142.0 458 110 -535 -128 -30 3 9
1059 1076 1350 -950 1200 5000 5142.0 395 95 -924 =222 -51 -4 8
1060 10? -1350 -1450 1200 5000 5142.0 133 32 -1313 -315 .72 ] 3
1061 1074 i]_ -1600 -1500 1200 5000 5142.0 80 19 -1459 -350 " A81 5 2 _lr W ai
1062 10737 1600 -1500 1200 5000  5142.0 80 19 -1459 as0| (9574 of  TEXE
1063 1072 -1350 =1450 1200 5000 5142.0 133 A2 -1313 =316 <73 6 3
1064 1071 -1350 -950 1200 5000 5142.0 395 g5 924 -222 -51 -4 8
1065 1070 -550 -1000 1200 5000 51420 458 110 -535 -128 -30 -3 9
1066 1069 -550 -50 1200 5000 514240 490 118 49 12 -3 0 10
1067 1068 50 -300 1200 1950 22887 99 61 5
5§92 662 300 -500 2900 1950 34846 417 621 21
593 663 -850 600 2900 5000 5780.1 1242 720 25
594 664 450 -850 29C0 5000 5780.1 1085 629 22
595 665 =750 250 2900 5000 5780.1 813 472 16
596 666 =200 600 2900 5000 5780.1 344 200 -173 -100 -4 -2 7
697 667 -700 -300 2900 5000 5780.1 335 194 -260 -151 -6 -3 7
598 668 -700 =300 2900 5000 5780.1 335 194 -260 -151 -8 -3 7|
599 669 =200 -600 2900 5000 5780.1 344 200 -173 -100 -4 -2 7
600 670 =750 250 2900 5000 5780.1 813 472 16/
601 671 450 -850 2900 5000 5780.1 1085 629 22
602 672 -850 600 2900 5000 5780.1 1242 720 25
603 673 300 -500 2900 1950 3494.6 417 621 21
604 674 50 -550 2000 1950 27933 378 388 19
605 675 -800 450 2000 5000 5385.2 1120 448 22
606 676 400 -800 2000 5000 5385.2 1071 428 21
607 677 -750 200 2000 5000 5385.2 810 324 16
608 678 =250 -A50 2000 5000 5385.2 225 Q0 -232 -93 -3 -2 5
609 679 -550 -300 2000 5000 5385.2 247 a9 -279 =111 -9 -2 5
610 680 -550 -300 2000 5000 5385.2 247 99 -279 =111 -8 -2 5
611 681 -250 -450 2000 5000 5385.2 225 90 -232 -93 -8 -2 5
612 682 -750 200 2000 5000 5385.2 810 324 16
613 683 400 -800 2000 5000 5385.2 1071 428 21
614 684 -800 450 2000 5000 5385.2 1120 448 22
615 685 50 -550 2000 1950 2793.3 378 388 19
626 696 100 ~100 2850 1950 3453.3 75 109 4
627 697 -300 400 2850 5000 5755.2 550 313 11
628 698 350 -250 2850 5000 §755.2 450 257 9
628 699 =100 250 2850 5000 5755.2 276 157 [s]
630 700 200 50 2850 5000 5755.2 138 79 43 25 1 0 3
631 701 100 150 2850 5000 5755.2 71 41 87 50 2 1 1
632 702 100 150 2850 5000 §755.2 7 41 87 50 2 1 1
633 703 200 50 2850 5000 5755.2 138 79 43 25 1 0 3
634 704 -100 250 2850 5000 §755.2 276 157 6
635 705 350 -250 2850 5000 5§755.2 450 256 9
636 706 =300 400 2850 5000 5§755.2 550 313 11
637 707 100 -100 2850 1950 3453.3 75 109 4
638 708 160 -100 2850 1950 3453.3 98 143 5
639 709 -200 350 2850 5000 5755.2 437 249 L]
640 710 350 50 2850 £000 5755.2 264 150 43 25 1 0 5|
641 7M1 200 350 2850 5000 5755.2 153 87 174 ag 4 2 3
642 712 350 250 2850 5000 5755.2 85 48 217 124 5 2 2
643 713 350 350 2850 5000 5755.2 29 16 304 173 7 3 1
644 714 350 350 2850 5000 5756.2 29 16 304 573 7 3 1
645 715 350 250 2850 5000 5755.2 85 48 217 124 [ 2 2
646 716 200 350 2850 5000 5755.2 153 &7 174 99 4 2 3
647 717 350 50 2850 5000 5755.2 264 150 43 25 1 0 5
648 718 =200 350 2850 5000 5§756.2 436 249 9
649 719 150 -100 2850 1950 3453.3 93 143 5|
650 720 50 -50 1200 1950 2289.7 35 22 2
651 721 -50 100 1200 5000 5142.0 96 23 2
652 722 100 50 1200 5000 51420 89 21 49 12 3 o] 2
653 723 50 100 1200 5000 5142.0 71 17 49 12 3 ] 1
654 724 100 100 1200 5000 51420 40 10 97 23 5 ¢ 1
655 725 100 100 1200 5000 51420 13 3 97 23 5 ¢ [b]
656 726 100 100 1200 5000 5142.0 13 3 97 23 S (1} 0
657 727 100 100 1200 5000 5142.0 40 10 97 23 5 0 1
658 728 50 100 1200 5000 5142.0 71 17 49 12 3 0 1
659 729 100 50 1200 5000 51420 89 21 49 12 3 0 2
660 730 -50 100 1200 5000 5142.0 o8 23 2
661 731 50 -50 1200 1950 2289.7 33 20 2

MV036P-PE-MAR-4003-C1 - Allegato A - Pagina 27 di 43

Ar-26 4o




Combi 4
Skin Brace forces height widht length  |Vy Nx oy Oy Tay
Members NN} NEN) |mm mm mm kN kN Nimm?  Nfmm®  N/mm?
1056 1079 -50 -50 1200 1950 22897 29 18 43 -26 2 -1 1
1057 1078 -550 -50 1200 5000  5142.0 460 110 -49 12 -3 0 9
1058 1077 -450 -850 1200 5000 51420 356 85 -438 -105 24 2 7
1059 1076 <1050 -750 1200 5000 5142.0 255 61 729 -175 41 -4 5
1060 1075  -1000 1150 1200 5000 51420 138 33 972 233 54 -5 3
1061 1074 -1200 1150 1200 5000  5142.0 46 1 1118 -268 62 -5 1
10862 1073|  -1200 <1100 1200 5000  5142.0 74 18 -1070 -257 59 5 1
1063 1072 -950 1100 1200 5000 51420 158 38 924 222 51 -4 3
1064 1071 -1000 -700 1200 5000 51420 256 61 -681 163 .38 -3 5
1065 1070 -400 -750 1200 5000 51420 338 81 -389 -93 22 -2 7
1066 1069 -450 -50 1200 5000 51420 392 94 -49 -12 3 ¢ 8
1067 1068 50 -50 1200 1950  2289.7 62 38 3
592 662 200 -350 2900 1950 34946 273 406 14
593 663 -850 600 2900 5000  5780.1 1226 71 25
594 864 500 -800 2900 5000  5780.1 1080 627 22
535 665 -750 350 2900 5000  5780.1 937 543 19
596 666 150 -550 2800 5000  5780.1 560 325 1
597 667 350 -150 2900 5000  5780.1 203 118 -130 75 3 2 4
598 668 -350 -150 2900 5000  5780.1 181 105 -130 75 -3 2 4
599 £69 150 -550 2000 5000  5780.1 534 310 11
600 670 -700 350 2900 5000  5780.1 as2 494 17
601 671 550 -750 2900 5000  5780.1 1107 642 22
602 672 -850 650 2900 5000  5780.1 1245 722 25
603 673 300 -400 2900 1950  3494.6 350 521 18
604 674 150 -350 2000 1950 27933 288 295 15
605 875 -750 550 2000 5000  5385.2 1136 454 23
606 676 500 -700 2000 5000  5385.2 1098 439 22
607 677 -700 400 2000 5000  5385.2 989 398 20
608 678 250 -500 2000 5000 53852 633 253 13|
609 679 -300 -50 2000 5000  5385.2 247 Q9 -4 -19 2 0 5
610 680 -250 50 2000 5000 5385.2 158 63 -4B -19 -2 0 3
&1 681 200 -450 2000 5000 53852 560 224 11
612 682 -600 400 2000 5000 53852 899 350 18
613 683 550 -750 2000 5000 5385.2 1153 461 23
614 684 -750 600 2000 5000 53852 1201 480 24
615 685 200 -450 2000 1950  2793.3 422 433 22
626 696 200 150 26850 1950  3453.3 153 223 ]
627 697 -450 600 2850 5000 57552 846 482 17
628 698 550 350 2850 5000  5755.2 742 423 15
629 €99 -150 550 2850 5000 57552 569 324 11
630 700 500 50 2850 5000  §755.2 362 206 43 25 1 ] 7
631 701 250 400 2850 5000  5755.2 141 81 217 124 5 2 a
632 702 250 350 2850 5000  5755.2 98 56 217 124 5 2 2
633 703 450 100 2850 5000  5755.2 328 187 87 50 2 1 7
634 704 -150 550 2850 5000  5755.2 557 317 1
835 705 600 -350 2850 5000  5755.2 769 439 15
636 706 -450 600 2850 5000  6755.2 876 500 18
637 707 200 -150 2850 1950 34533 165 241 8
638 708 150 -100 2850 1950 34533 132 193 7
639 709 -300 450 2850 5000  5755.2 613 49 12
640 710 550 -50 2850 5000  5755.2 448 254 g
641 711 200 600 2850 5000  6755.2 322 183 174 99 4 2 6}
642 712 600 350 2850 §000 57552 215 123 304 173 7 3 4
643 713 450 550 2850 5000 5755.2 83 47 391 223 9 4 2
644 714 500 550 2850 5000 5755.2 54 31 434 248 10 5 1
645 715 500 350 2850 5000 5755.2 196 112 304 173 7 3 4
646 716 200 600 2850 5000 57552 319 182 174 09 4 2 6
647 77 550 -50 2850 5000  5755.2 459 262 |
548 718 -300 450 2850 5000  5755.2 626 357 13
849 719 200 -100 2850 1950  3453.3 138 202 7
650 720 50 -50 1200 1950  2289.7 44 27 2
651 721 -50 100 1200 5000  5142.0 121 29 2
652 722 150 50 1200 5000  5142.0 120 29 49 12 3 0 2
653 723 50 150 1200 5000 51420 99 24 49 12 3 0 2
854 724 150 100 1200 5000 51420 58 14 97 23 5 0 1
655 725 100 150 1200 5000 51420 20 5 97 23 5 0 oi
656 726 100 150 1200 5000 5142.0 17 4 97 23 5 i} 0
657 727 150 100 1200 5000 51420 57 14 97 23 5 0 1
658 728 50 150 1200 5000 51420 99 24 49 12 3 0 2
659 729 150 50 1200 5000  §142.0 122 29 a9 12 3 0 2
660 730 -50 100 4200 5000  5142.0 122 29 2
661 731 50 -50 1200 1950  2289.7 45 28 gJ
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Combi 1
Skin Brace forces height  widht length  [vy Vx Ny Nx oy LA Ty
Members N(EN)  NKN) |mm mm mm JkN kN KN kN Nfmm?  N/mm?  N/fmm?
1056 1079 50 -100 1200 1950  2289.7 77 47 4
1057 1078 -500 -50 1200 5000 5142.0 448 107 -49 12 -3 [¢] 9
1058 1077 -500 -900 1200 5000 51420 386 93 -486 -117 -27 -2 8
1059 1076 ~1150 -850 1200 5000 51420 318 76 827 -188 -46 -4 6
1060 1075 -1150 -1350 1200 5000 5142.0 186 45 -1118 -266 62 -5 4
1061 1074 -1400 -1300 1200 5000 51420 85 20 -1264 -303 -70 % 2
1062 1073 ~1400 -1300 1200 5000 51420 85 20 -1264 -303 -70 -6 2
1063 1072 -1150 -1350 1200 5000 5142.0 186 45 -1118 -268 62 -5 4
1064 1071 -1150 -850 1200 5000 51420 318 76 827 -198 -46 -4 -]
1065 1070 -500 -900 1200 5000 5142.0 386 93 -486 -117 -27 -2 8
1066 1069 -500 -50 1200 5000 5142.0 448 107 -49 ~12 -3 0 9
1067 1068 50 -100 1200 1950  2289.7 77 47 4
592 662 300 -450 2900 1950 3494.6 388 577 20|
583 663 -850 600 2900 5000 5780.1 1209 701 24
594 664 450 -850 2900 5000 5780.1 1086 630 22
595 665 -800 250 2900 5000 5780.1 869 504 17
596 866 -50 650 2300 5000  5780.1 535 310 -43 -25 -1 - 11
597 667 -500 -300 2900 5000  5780.1 205 119 -260 151 ] -3 4
5093 668 -500 =300 2800 5000 5780.1 205 119 <260 -151 -6 -3 4
599 669 -50 -850 2900 5000 5780.1 535 310 -43 =25 -1 -1 1
600 670 -800 250 2900 5000 5780.1 869 504 17
601 671 450 -850 2900 5000 5780.1 1086 630 22
602 672 -850 600 2800 5000 5780.1 1209 701 24
603 673 300 -450 2900 1950 3494.6 368 577 20
€604 674 100 -550 2000 1950 27933 427 438 22
605 875 -850 500 2000 5000 5385.2 1180 476 24
606 676 400 -900 2000 5000 §385.2 1161 465 23
607 77 -850 200 2000 5000 5385.2 925 370 18
608 678 -100 -700 2000 5000 5385.2 568 227 -93 -37 3 =1 11
609 679 -550 -350 2000 5000 5385.2 211 85 -325 -130 -11 -3 4
610 680 -550 -350 2000 5000 5385.2 211 85 -325 -130 -11 -3 4
611 681 -100 -700 2000 5000 5385.2 568 227 -93 37 -3 -1 1
612 682 -850 200 2000 5000 5385.2 925 az7o 18
613 683 400 -900 2000 5000 5385.2 1161 465 23
614 684 -850 500 2000 5000 5385.2 1190 476 24
615 685 100 -550 2000 1950 2793.3 427 438 22
626 696 50 -200 2850 1950 34533 86 125 4
627 697 -500 500 2850 5000 5755.2 806 459 161
628 698 400 -450 2850 5000 §755.2 699 398 14
629 699 -300 250 2850 5000 5755.2 454 259 9
630 700 150 -250 2850 5000 5755.2 320 183 6
631 701 -100 -50 2850 5000 5755.2 59 34 43 -25 -1 0 1
632 702 -100 -50 2850 5000 5755.2 59 34 43 -25 -1 1] 1
633 703 150 -250 2850 5000 5755.2 320 183 6
634 704 -300 250 2850 5000  5755.2 454 259 9
635 705 400 -450 2850 5000 5755.2 700 399 14
636 708 -500 500 2850 5000 5755.2 806 460 16
637 707 -50 -200 28350 1950 3453.3 85 124 -28 41 -1 -2 4
638 708 50 =100 2850 1950 3463.3 62 91 3
639 709 -350 450 2850 5000 §755.2 676 aas 14
640 710 350 -200 2850 5000 §755.2 443 253 9
641 711 -100 300 2850 5000 5755.2 275 157 B,
642 712 250 -50 2850 5000 5755.2 199 113 4
643 713 150 150 2850 5000 57552 33 19 130 74 3 1 1
644 714 150 150 2850 5000 5756.2 33 19 130 74 3 1 1
645 715 250 <50 2850 5000 5755.2 199 113 4
646 716 -100 300 2850 5000 5755.2 278 157 5
647 717 350 -200 2850 5000 5755.2 442 252 9
648 718 -350 450 2850 5000 57552 680 a87 14
649 719 50 -100 2850 1950 3453.3 60 88 3
650 720 50 100 1200 1950 22897 27 17 43 26 2 1 1
851 721 -50 100 1200 5000 5142,0 109 26 2
652 722 100 50 1200 5000 5142.0 42 10 49 12 3 0 1
653 723 50 100 1200 5000 5142.0 34 8 49 12 3 0 1
654 724 100 50 1200 5000 5142.0 19 5 49 12 3 0 0
655 725 50 100 1200 5000 51420 6 1 49 12 3 0 0
656 726 50 100 1200 5000 5142.0 6 1 49 12 3 0 0
657 727 100 50 1200 5000 51420 19 5 49 12 3 0 0
658 728 50 100 1200 5000 5142.0 34 8 49 12 3 L] 1
659 729 100 50 1200 8000 51420 42 10 49 12 3 0 1
660 730 -50 100 1200 5000 51420 100 24 2
661 731 S0 50 1200 1950 @9.7 16 10 43 26| 2 1 1
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Combi 11

Skin Brace forces height  widht length Vy Vx Ny Nx oy o, Tay

Members N{EN)  NEN)  |mm mm mm kN kN KN KN Nmm?  N/mm®  N/mm?
1056 1079 -50 50 1200 1950  2289.7 7 4 43 -26| -2 -1 0
1057 1078 650 50 1200 5000 51420 835 152 13
1058 1077 -550 -1050 1200 5000 51420 448 107 -535 128 -30 -3 ]
1059 1076 -1200 -950 1200 5000 51420 254 61 -924 =222 -51 -4 5
1060 1075 -1200 1350 1200 5000 51420 166 40 1167 280 £5 -6 3
1061 1074 -1400 -1350 1200 5000 51420 60 14 -1313 -315 -73 £ 1
1062 1073 -1400 -1350 1200 5000  5142.0 78 19 1313 -315 -73 ¥ 2
1063 1072 <1150 1350 1200 5000  5142.0 192 46 1118 -268 62 5 4
1064 1071 -1200 -900 1200 5000 51420 301 72 875 -210 -49 -4 6
1065 1070 -500 -950 1200 5000 51420 409 98 -486 -117 =27 2 8
1066 1069 -550 -50 1200 5000 51420 488 117 49 A2 -3 0 10
1067 1068 50 -100 1200 1950  2289.7 79 49 4
592 662 300 -350 2200 1950 34946 316 471 16
593 663 -1000 900 2900 5000  5780.1 1616 937 3z
594 664 700 950 2900 5000  5780.1 1392 808 28
595 665 -850 500 2900 5000  5780.1 1108 643 22
596 666 250 600 2900 5000  5780.1 667 3g7 13
8597 667 -350 -100 2900 5000 5780.1 200 116 -87 -50 2 -1 4
598 668 -350 -50 2900 5000 5780.1 265 154 -43 -25 -1 -1 5
598 669 250 600 2900 5000  5780.1 717 416 14
600 670 -800 500 2600 5000  5780.1 1114 646 22
601 671 800 -950 2900 5000 57801 1453 843 29
802 672 -1050 850 2900 5000  5780.1 1627 944 33
603 673 400 -550 2900 1950 34946 483 718 25
604 674 450 ~400 2000 1850 27933 579 594
805 675 ] <1000 950 2000 5000 5385.2 1733 693

676 800 -900 2000 5000 5385.2 1536 614 31

607 677 -700 650 2000 5000  5385.2 1230 492 25
608 678 450 -450 2000 5000 5385.2| 797 319 16
609 679 -200 150 2000 5000  5385.2 288 115 6
610 680 -150 100 2000 5000 5385.2 181 73 4
811 681 400 -400 2000 5000 53852 714 285 14
812 682 650 600 2000 5000  5385.2 1130 452 23
813 €83 750 -850 2000 5000  5385.2 1464 585 29
614 684 -300 700 2000 5000  5385.2 1451 581 29
515 685 200 -550 2000 1950  2793.3 486 499 25
626 696 350 250 2850 1950 34533 298 436 15
627 697 -700 950 2850 5000  5755.2 1376 784 28
628 698 950 -400 2850 5000 5755.2 1146 653 23
629 699 -100 950 2850 5000 5755.2 871 497 17
630 700 800 200 2850 5000  5755.2 520 297 174 99 4 2 10
831 701 450 650 2850 5000 5755.2 17 97 391 223 9 4 3
632 702 450 700 2850 5000  5755.2 199 113 391 223 9 4 4
633 703 800 250 2850 5000 57552 487 278 217 124 5 2 10
634 704 -100 900 2850 5000 57552 804 458 16
635 705 950 -400 2850 5000 5755.2 1137 648 23
636 706 -500 900 2850 5000  5755.2 1162 662 23
637 707 400 -100 2850 1950  3453.3 253 369 13
638 708 200 -150 2850 1950 34533 186 272 10
639 709 -400 700 2850 5000 5755.2 886 505 18
640 710 850 50 2850 5000 5755.2 682 389 43 25 1 0 14
841 71 350 950 2850 5000  5755.2 507 289 304 173 7 3 10
642 T2 1000 600 2850 5000 57552 323 184 521 297 12 [ 6
643 713 800 850 2850 5000 5755.2 140 80 695 396 16 8 3|
644 714 850 900 2850 5000  5755.2 74 42 738 421 17 8 1
845 715 950 650 2850 5000 5755.2 287 164 565 322 13 6 6
646 716 400 900 2650 5000 5755.2 435 248 348 198 8 4 sl
647 M7 800 50 2850 5000 5755.2 636 362 43 25 1 0 13
648 718 -450 600 2850 5000 57552 873 498 17
643 719 300 -150 26850 1950 34533 222 325 1
850 720 50 -100 1200 1950  2289.7 95 59 5|
651 721 -50 200 1200 5000 51420 160 46 4
652 722 200 50 1200 5000 51420 182 44 49 12 3 0 4
853 723 50 250 1200 5000 51420 155 37 49 12 3 0 3
654 724 200 150 1200 5000 51420 92 22 146 35 8 1 2
655 725 200 200 1200 5000 5142.0 28 7 194 47 1 1 1
656 726 150 200 1200 5000 51420 30 7 146 35 8 1 1
657 727 200 150 1200 5000 51420 93 22 146 35 8 1 2
658 728 50 250 1200 5000 5142.0 168 a0 49 12 3 0 3
659 729 250 -50 1200 5000 51420 209 50 4
660 730 -100 150 1200 5000 51420 193 46 4
661 731 100 50 1200 1950 22807 52 32 3

MV036P-PE-MAR-4003-C1 - Allegato A - Pagina 30 di 43

X
-

)

L
>

~

1




Combi 12
Skin Brace forces height widht length vy Vi Ny Nx oy LA Ty
|Members N(KN) NKN) |mm mm mm kN kN kN kN N/mm®  N/mm?  N/mm®
1056 1079 -50 -50 1200 1850 2283.7 18 11 43 -26 -2 -1 1
1057 1078 -700 -50 1200 5000 5142.0 650 156 43 12 -3 v} 13
1058 1077 -£00 -1050 1200 5000 5142.0 434 104 -583 =140 -32 -3 9
1059 1076 -1250 -1000 1200 5000 51420 248 60 -972 -233 -54 -5 5
1060 1075 =1200 -1400 1200 5000 51420 181 39 -1167 -280 65 L) 3
1061 1074 -1400 -1350 1200 5000 51420 33 13 -1313 =315 -73 5 1
1062 1073 -1400 -1350 1200 5000 5142.0 84 20 -1313 -315 -73 -6 2
1063 1072 -1150 -1350 1200 5000 5142.0 192 46 -1118 -268 62 -5 4
1064 1071 -1200 -900 1200 5000 51420 302 72 -875 <210 -49 -4 6
1065 1070 -500 -950 1200 5000 51420 410 99 -486 ~117 =27 -2 8
1066 1069 =550 -50 1200 5000 5142.0 489 117 49 -12 3 0 10
1067 1068 50 -100 1200 1950 2289.7 80 49 4
592 662 300 -300 2900 1950 3494.6 303 451 16
593 663 -1050 350 2800 5000 5780.1 1603 930 32
594 664 700 950 2900 5000 5§780.1 1401 812 28|
535 665 -850 500 2300 5000 65780.1 1124 652 22
596 666 250 600 2900 5000 5780.1 684 RI*T) 14
597 667 -350 -100 2900 5000 5780.1 222 129 87 <50 -2 -1 4
598 668 -350 -100 2900 5000 5780.1 246 143 87 -50 -2 -1 5]
539 669 250 -600 2300 5000 5780.1 699 4086 14
600 670 -800 500 2900 5000 5780.1 1101 638 22
601 671 800 -950 2900 5000 5780.1 1442 836 29
602 672 -1050 850 2900 5000 5780.1 1620 939 3z
603 673 400 -500 2900 1850 ?_494.6 480 713 25
604 674 450 ~400 2000 1950 27933 572 586 29
605 675 -1000 900 2000 5000 56385.2 1720 €688 <Y D
606 676 800 -900 2000 5000 5385.2 1538 814 Kl
607 677 -750 650 2000 5000 5385.2 1241 497 25
608 678 450 -500 2000 5000 5385.2 810 324 16
609 679 -250 150 2000 5000 5385.2 30§ 122 [
610 680 -150 100 2000 5000 53852 167 67 3
611 681 400 ~400 2000 5000 5385.2 697 279 14
612 682 -650 600 2000 5000 5385.2 1118 447 22
613 683 750 -850 2000 5000 5385.2 1454 582 29
614 684 -800 700 2000 5000 5385.2 1449 580 29
615 685 200 -550 2000 1950 2793.3 487 500 25
626 6396 350 -250 2850 1850 3453.3 296 433 15
627 697 -700 950 2850 5000 5755.2 13684 789 26
628 €98 950 450 2850 5000 5765.2 1158 660 23
629 699 ~150 a50 2850 5000 5755.2 879 501 18
630 700 800 200 2850 5000 5755.2 527 301 174 99 4 2 "
631 701 450 650 2850 5000 5756.2 179 102 391 223 9 4 4
632 702 450 700 2850 5000 5755.2 189 108 391 223 9 4 4
633 703 800 250 2850 5000 6755.2 477 272 217 124 5 2 10
634 704 -50 200 2850 5000 5755.2 792 451 16
635 705 950 400 2850 5000 §785.2 1121 639 22
636 706 -500 900 2850 5000 65755.2 1161 656 23
637 ;19_7 400 -100 2850 1950 3453.3 254 372 13
638 708 200 =150 2850 1950 3453.3 189 277 10
639 709 -400 700 2850 5000 8§755.2 805 516 18
640 710 850 50 2850 5000 5755.2 692 394 43 25 1 0 14
641 711 350 950 2850 5000 5755.2 512 292 304 173 7 3 10
642 712 1000 600 2850 5000 5755.2 328 187 521 297 12 6 7
643 713 800 950 2850 5000 5765.2 144 82 695 396 16 8 3
644 714 850 900 2850 5000 5755.2 69 39 738 421 17 8 1
645 715 950 650 2850 5000 §5755.2 281 160 565 322 13 6 6
646 716 450 900 2850 5000 §7585.2 428 244 391 223 9 4 9
647 717 800 100 2850 5000 5755.2 625 356 87 50 2 1 12
648 718 400 600 2850 5000 5755.2 853 486 17
649 719 250 -150 2850 1950 3453.3 219 321 11
650 720 50 -100 1200 1950 2289.7 91 56 5
651 21 -50 200 1200 5000 5142.,0 188 45 4
652 722 200 50 1200 5000 5142.0 184 44 49 12 3 0 4
653 723 50 250 1200 5000 51420 157 38 48 12 3 0 3
654 724 200 150 1200 5000 5142.0 93 22 148 35 8 1 2
655 725 200 200 1200 5000 5142.0 28 7 194 47 11 1 1
656 726 150 200 1200 5000 5142.0 30 7 146 35 8 1 1
657 727 200 150 1200 5000 5142.0 92 22 146 35 8 1 2
658 728 50 250 1200 5000 51420 166 40 49 12 3 1] 3
659 729 250 =50 1200 5000 5142.0 207 50 4
660 730 -100 150 1200 $000 5142.0 193 46 4
661 731 100 -50 1200 1950 2269.7 57 35 3
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Combi 8
Skin Brace forces height widht length Vy Vx Ny Nx oy a, Ty
Members N(N)  N{kN) |mm mm mm kN KN KN KN Nmm®  Nimm®  Nfmm?
1056 1079 -100 100 1200 1950 2289.7 91 56 5
1057 1078 -500 100 1200 5000 51420 529 127 "
1058 1077 -400 -750 1200 5000 5142.0 328 79 -389 -93 22 -2 7
1059 1076 -800 -700 1200 5000 5142.0 131 31 -681 -163 -33 -3 3
1060 1075 -800 -900 1200 5000 51420 o8 24 -778 -187 -43 4 2
1061 1074 -950 -900 1200 5000 5142.0 30 7 -875 210 49 -4 1
1062 1073 -g50 -900 1200 5000 5142.0 49 12 875 =210 -49 -4 1
1063 1072 -780 -200 1200 5000 5142.0 124 a0 -729 -178 41 ~4 2
1064 1071 -800 -800 1200 5000 5142.0 188 45 -583 -140 -32 -3 4
1065 1070 -350 -600 1200 5000 5142.0 263 63 -340 -82 -19 2 5
1066 1069 400 -50 1200 5000 5§142.0 332 80 ~49 =12 -3 0 T
1067 1068 50 -50 1200 1950 2289.7 58 36 3
592 662 200 -150 2900 1950 3494.6 181 224 8
593 663 =700 700 2900 5000 5780.1 1174 681 23
594 €64 550 -650 2900 5000 5780.1 977 567 20
595 665 -550 400 2800 5000 5780.1 817 474 16
596 666 250 400 2900 5000 5780.1 484 281 10
597 €667 -200 -50 2900 5000 5780.1 152 88 -43 -25 -1 -1 3
598 668 -200 50 2900 5000 5780.1 169 98 3P
599 669 250 350 2800 5000 5780.1 483 280 10
600 670 -550 400 2800 5000 5780.1 756 439 15
601 671 600 650 2800 5000 5780.1 1005 583 20
602 872 -750 600 2800 5000 5780.1 1130 856 23
603 673 300 ~400 2900 1950 3424.6 364 541 19
604 674 450 -200 2000 1950 27933 430 441 22
605 675 =700 800 2000 5000 5385.2 1357 543 27
606 676 700 -600 2000 5000 5385.2 1134 454 23
607 677 -500 550 2000 5000 5385.2 938 375 19
608 678 450 =300 2000 5000 5385.2 636 254 13
609 679 <100 250 2000 5000 5385.2 275 110 6
610 680 100 150 2000 5000 5385.2 45 18 93 37 3 1 1
611 681 350 -200 2000 5000 5385.2 440 176 9
612 682 =350 450 2000 5000 5385.2 724 290 14
613 683 550 -550 2000 5000 5385.2 a70 388 19
614 684 -600 450 2000 5000 5385.2 911 364 18
615 685 100 -350 2000 1950 2793.3 290 297 15
626 696 250 -250 2850 19850 3453.3 253 370 13
627 697 -600 800 2850 5000 5755.2 131 645 23
628 698 800 =300 2850 5000 5755.2 913 521 18
629 659 -100 800 2850 5000 5755.2 715 407 14
630 700 700 200 2850 5000 5765.2 432 246 174 99 4 2 <]
631 701 400 600 2850 5000 6755.2 158 90 348 198 8 4 3
632 702 450 600 2850 5000 5755.2 132 75 391 223 9 4 3
633 703 650 300 2850 5000 5765.2 316 180 261 149 6 3 6
634 704 100 700 2850 5000 5755.2 543 310 a7 50 2 1 1"
635 705 750 -250 2850 5000 5755.2 807 460 16
636 706 -250 650 2850 5000 5765.2 751 428 15
637 707 400 50 2850 1950 3453.3 202 295 28 41 1 r] 10
638 708 150 -150 2850 1950 3453.3 137 200 7
639 709 -300 550 2850 5000 5755.2 708 403 14
640 70 700 100 2850 5000 5755.2 548 312 a7 50 2 1 11
641 711 300 800 2850 5000 5755.2 422 241 261 149 6 3 8
642 712 850 500 2850 5000 5755.2 277 158 434 248 10 5 6
643 713 650 800 2850 5000 5755.2 154 88 569 322 13 6 3
644 714 700 750 2850 5000 5756.2 14 8 608 347 14 T 1]}
645 715 800 600 2850 5000 5755.2 181 103 521 297 12 6 4
646 716 450 750 2850 5000 5755.2 271 155 391 223 9 4 5
647 717 600 180 2850 5000 5755.2 412 235 130 74 3 1 8|
648 718 -300 400 2850 5000 5755.2 566 322 "
649 719 200 =150 2850 1950 3452.3 177 259 9
650 720 50 =100 1200 1950 2289.7 80 49 4
651 721 -50 150 1200 S000 5142.0 152 36 3
652 722 200 50 1200 5000 51420 144 35 49 12 3 0 2
653 723 50 200 1200 5000 5142.0 128 AN 49 12 3 0 3
654 724 200 100 1200 5000 51420 78 19 14 23 5 Q 2
655 725 150 150 1200 5000 51420 24 6 146 35 8 1 0
656 726 150 150 1200 5000 §142.0 23 5 146 35 8 1 ]
657 727 200 100 1200 5000 5§142.0 73 17 97 23 5 0 1
658 728 50 200 1200 5000 51420 136 33 49 12 3 0 3
659 729 200 -50 1200 5000 5142.0 175 42 3
680 730 =100 150 1200 5000 51420 157 a8 3
661 731 50 -50 1200 1950 2289.7 4 27 2
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Combi 7
Skin Brace forces heighl  widht length Vy Vx Ny Nx o, O Ty
{Members N(N) NN} [mm mm mm kN KN KN kN Nimm?  Nimm?  Nimm?
1056 1079 -50 -50 1200 1950  2289.7 26 16 43 26 -2 -1 1
1057 1078 550 -50 1200 5000 51420 473 114 49 -12 3 0 9
1058 1077 -450 -800 1200 5000 51420 313 75 438 105 24 2 6
1059 1076 -950 -750 1200 5000 51420 186 45 729 -175 41 -4 4
1060 1075 900 -1050 1200 5000  5142.0 118 28 875 210 -49 -4 2
1061 1074| 1050  -1000 1200 5000  5142.0 39 9 -g72 233 54 5 1
1062 1073| 1050 -1000 1200 5000 51420 63 15 -972 23| -54 5 1
1063 1072 -850 -1000 1200 5000 51420 142 34 827 -198 -46 -4 3
1064 1071 -900 650 1200 5000 51420 225 54 632 152 35 3 1
1065 1070 -400 -700 1200 5000 51420 301 72 -389 -03 22 2 6
1066 1069 400 50 1200 5000 51420 362 a7 49 12 3 0 7
1087 1068 50 -50 1200 1950 22897 58 36 3
592 662 200 250 2300 1950 34946 227 337 12
593 663 -750 650 2300 5000  5780.1 1166 677 23
594 664 500 700 2900 5000  5780.1 1022 593 20
595 665 650 350 2800 5000  5780.1 818 473 18
596 666 150 -450 2900 5000  5780.1 496 288 10
597 667 -300 -100 2900 5000  5780.1 158 92 -87 -50 2 -1 a
598 668 -300 50 2900 5000  5780.1 185 107 43 -25 -1 -1 4
509 669 200 -450 2900 5000  5780.1 517 300 10
600 670 -600 400 2900 5000  5780.1 810 470 16
601 671 550 -700 2900 5000  5780.1 1059 614 21
602 672 800 650 2600 5000  5780.1 1191 691 24
603 673 300 400 2900 1950 34946 351 522 18
604 674 350 -300 2000 1950  2793.3 418 428 21
605 675 750 650 2000 5000  5385.2 1245 498 25
606 676 600 50 2000 5000 5385.2 1115 446 22
607 677 -550 450 2000 5000  5385.2 898 359 18
608 678 300 -350 2000 5000  5385.2 582 233 12
609 679 -200 100 2000 5000  5385.2 213 85 4
610 680 -150 50 2000 5000  5385.2 133 53 3
611 681 300 -350 2000 5000 53852 519 208 10
612 682 -500 450 2000 5000 53852 827 331 17
613 683 550 650 2000 5000  5385.2 1073 420 21
614 684 650 550 2000 5000  5385.2 1075 430 21
615 685 150 -400 2000 1950  2793.3 364 373 19
626 696 250 -200 2850 1650  8453.3 214 313 1
627 897 -500 700 2850 5000 5755.2 998 569 20
628 698 700 -300 2850 5000  5755.2 834 476 17
629 699 -100 700 2850 5000  5755.2 631 360 13
630 700 600 150 2850 5000 567552 3y 215 130 74 3 1 8
631 701 350 500 2850 5000  5755.2 125 71 304 173 7 3 2
632 702 350 500 2850 5000  5755.2 143 81 304 173 7 3 3
633 703 600 150 2850 §000  5755.2 355 202 130 74 3 1 7
634 704 50 650 2850 §000  5755.2 586 334 12
635 705 700 -300 2850 5000  5755.2 826 an 17
636 706 400 650 2850 5000 5755.2 856 488 17
637 707 300 -50 2850 1950  3453.3 184 269 9
638 708 150 2150 2850 1950 34533 138 202 7
639 709 -300 500 2850 5000  5755.2 651 371 13|
640 710 650 50 2850 5000 57552 497 284 43 25 1 0 10
641 711 250 700 2850 5000 57552 366 209 217 124 5 2 7
642 712 700 450 2850 5000  5755.2 233 133 391 223 9 4 5
643 713 600 700 2850 5000  5755.2 99 56 521 297 12 6 2
644 714 600 650 2850 5000 57552 56 32 521 297 12 6 1
645 715 700 450 2850 5000  5755.2 210 120 391 223 9 4 4
646 716 300 650 2850 5000 5755.2 319 182 261 149 6 3 6
647 M7 600 50 2850 5000 57552 465 265 43 25 1 o 9
648 718 -300 450 2850 5000 5755.2| 637 383 13
849 719 200 -150 2850 1950 34533 160 234 8
650 720 €0 -50 1200 1950 2289.7 67 11 3
651 721 50 150 1200 5000 51420 138 23 3
662 722 150 50 1200 5000 51420 133 32 49 12 3 o 3
653 723 50 150 1200 5000 5142.0 113 27 49 12 3 0 2
654 724 150 100 1200 5000  5142.0 67 16 o7 23 5 0 1
655 725 150 150 1200 5000 51420 20 5 146 35 8 1 0
656 726 150 150 1200 5000  5142.0 22 5 146 35 8 1 0
657 727 150 100 1200 5000  5142.0 67 16 o7 23 5 () 1
658 7268 50 150 1200 5000  5142.0 120 29 49 12 3 0 2
659 729 200 50 1200 5000  5142.0 150 36 3|
660 730 -50 100 1200 5000 51420 140 34 3
661 731 50 -50 1200 1950  2289.7 40 25 2
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Addendum B Truss connections / nodes

This addendum consists of the structural calculation the truss connections / nodes as indicated in
the overview on the next pages.

The calculations are based on the governing loads, directly taken from the EPW-model.

During the design-process, the EPW model has been updated several times. Due to model-changes,
the calculations in this addendum have been checked for altered loads.

In the calculation the revised forces, and their effects are directly mentioned, indicated with a #.

For details with a significant increase of loading, an alternative check is added.

B1. Truss connections
B2. Check bumperbeam
B3. Welding details

Malamocco Navigation lock-gates and electro mechanical works MV036P-PE-M-A-R-4003 Rev.: A
Calculation Details-steel Gate Addendum B: contents
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uitvoer

Berekening statische waarden van een profiel

samengesteld uit plaatvormige doorsneden. profielnaam :

referentie

50 |5

100

150

N

200
250
300 {2
350 -

400 -

450 ===

Uitwendige afmetingen Zwaartepuntsafstanden
hoogte (z) = 346 mm -y = 224 mm
breedte (y) = 448 mm te, = 224 mm

Statische waarden ‘ -€; = -183 mm T

opperviak A 18203 mm’ te, = 163 mm

traagheidsmoment |, 4,036E+08 mm’ (

weerstandsmoment Wy‘.e.;b -2,21E+06 mm®

weerstandsmoment Wy, 2,48E+06 mm® I,

weerstandsmoment W, 2,59E+06 mm®

traagheidsstraal i, 149 mm

fraagheidsmoment I, 1,635E+08 mm*

weerstandsmoment W, -7,30E+05 mm®

weerstandsmoment W, 7,30E+05 mm®

weerstandsmoment W, 1,30E+06 mm?’

traagheidsstraal i, 95 mm
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Internal forces on member(s). Global extreme
Linear static - extreme or all combinations
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Addendum C Levelling sluices

Contents:

C1 Overview

Cc2 Loads

C3 Calculation valve sheeting
C4 Calculation valve frame +suspension
C5 rails; horizontal support

Cc6 Sealing details

c7 Sluice tubes

Cc8 Flow diffuser beams

C9 Connection cylinder to frame
C10  Connection cylinder to gate

Malamocco Navigation lock-gates and electro mechanical works
Calculation Details-steel Gate
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Calculation restrained eye with: Double cheeck

o
o AF
i
B f’.‘: _ ' T T
FEEES _.l i 1 Sl i
/ Gou L

i
[
/ A L
/ \ Double Insert

GEOMETRY

Outer eye diam. Dout 190 mm R 95 mm

Hole diameter d, 71 mm r 35,5 mm

Eccentricity inside-oulside e 1 mm

Shape of eye (R<=90) B 60 ° )

Mainplate thickness t 13 mm Aay 1547 mm

Type of restrainment 1 Double cheeck

Qutside diameter 'ring’ dout 140 mm

Cheek plates t cheek 13 mm

Totale Eye tickness T 39 mm

MATERIALPROPERTIES

Yield stress Op.2 355 N/mm?

Model factor Y™ 1,1

Yield stress incl. vy Co.2/TM 323 N/mm?

LOADS

Total load on eye F 219 kN

Angle of load o 0,00 °

Load mainplate Frain 93 kN

Load per cheekplate Fehesk 63 kN

Safety factor Y 1,6 NOTE: taken into account on

material side!

Opgesteld : Datum : Bladnummer:cg_2 Rev. :
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Project Mallamocco Nav. Lock Gate O
Onderdeel Levelling Sluices; Connectlon cilinder to frame

CHECK SIDE OF HOLE

Average stress Oay 66 N/mm?

Stress concentration factor ky 3,16 [Dow: dinn ]

Stress concentration factor ke 2,70 [dous din (T-1)]

Force factor n(c) 1,00

Shape factor B <=90° nPe) 0,92

Max. stress Teye 190 N/mm?

Allowable stress Ceyesa ™ 0,9 Co.2fm 290 N/mm? (conservative)

unity check 0,65 OK

CHECK SHEAR

Shearstress mainplate Tmain 59 N/mm?

cheekplate Teheek 68 N/mm?
Insert Tinsen N/mm?

Shearstress governimg Tmain 68 N/mm?

Allowable stress Ta 83 N/mm?

unity check 0,82 OK

CHECK BEARINGSURFACE PIN/HOLE

Surface pressure Csurface 79 N/mm?

Allowable stress Osurface;a 215 N/mm?

unity check 0,37 OK

CHECK WELD CALCULATION {cheekplate / insert to main plate)

Fillet weld

Throat a 5 mm

length weld (projected length in line of fol 198,0 mm =1,41d,, (conservative)

Load on weld Feheeex 63 kN

Shearstress mainplate Tmain 64 N/mm?

Allowable stress Ta 175 N/mm?

unity check 0,36 OK
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Internal forces on member(s) 13/24, ULS. C9/10,13/...,, end sections, global extremes.
# CHORD - Sea Side
Group of member(s) :13/24
Group of ultimate combi :9/10,13/14 sl
memb cr.nr combi dx N Vy Vz Mx My Mz
[m] [kN]  [kN] [kN] [kNm] [kNm] [kNm]

18 6 10 0.000 -2697 &J 3 35 0 -81 -4

14 6 10 0.000 -1307 6 -3 0 19 -12

23 6 10 0.000 -1307 -6 22 -0 -41 19

22 6 9 0.000 =72 1 70 -0 -143 -1

23 6 13 5.000 -125 -1 =74 -0 132 -2

22 6 10 0.000 -1784 0 4 0 -19 3

16 6 10 0.000 -1784 -0 14 -0 -42 3

23 6 13 0.000 -125 -1 -49 -0 162 3

23 6 10 5.000 -1307 -6 -0 17 -12 N

) Dys To _cHP _fe mrvo.bié _JoRD ﬂbuﬂ&@t_‘;ﬁr

7o - 23 5¢ KN

Intemal forces on member(s) 568/579, ULS. C9/10,13/.

CHORD - Lagoon Side
Group of member(s) :568/579
Group of ultimate combi :9/10,13/14

.., end sections, global extremes.

memb cr.nr  combi dx N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm}
573 9 10 0.000 725 16 -3 -0 - -12
574 9 13  0.000 -55 16 0 ~0 -0 -13
578 9 10 0.000 121 19 -3 0 6 -20
569 9 10 5000 121 -19 3 D 6 -20
570 9 10 0.000 397 15 6 0 -26 -9
577 9 10 0.000 397 18 -6 -0 5 -7
569 9 10 0.000 121 14 3 -0 -8 -6
578 9 14 0.000 48 17 -3 0 6 -14
579 9 10 1.950 170 6 -4 0 -25 9

Internal forces on macro(s) 64/73, ULS C9/10,13/...,
DIAGONAL Members

Group of macro(s) :64/73

Group of ultimate combi :9/10,13/14

end sections, global extremes.

macro memb combi dx N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]
73 235 10  8.201 1566 0 -32 -0 - -0
67 229 13 0.000 -30 0 10 -0 -0 -0
64 226 14 8.201 1077 1 -26 0 -0 0
73 235 14 0.000 1077 -1 26 0 -0 0
64 226 9 0.000 121 0 50 0 -0 -0
73 235 9 8.201 121 0 -50 -0 -0 -0
page C11
¢
22 ~ol 0 - é
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Addendum D Traction frame
Contents:

D1 Derivation of loads

D2 Main calculation

D3 Detail calculation

Note:

In detail calculations a corrosion-aliowance is taken into account of 1 mm around the outer outline of
the profiles. In the main calculation no corrosion-allowance is taken into account directly.
Max. unity check < 0,5.; therefor this is in de margin.

Malamocco Navigation lock-gates and electro mechanical works MV036P-PE-M-A-R-4003 Rev.: A
Calculation Details-steel Gate Addendum D: contents
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Project : Malamocco Navigation lock-gates A

Onderdeel :  Determination Traction loads in MSL sit.+2600

D1. Determination Traction loads

Situation———=Waterlovel=%2600=——=-Descripition=Maximum:Su

The gate will be opened or closed by a traction device.
In this calculation the acting forces during the shifting progress are determined:

Acting forces:

Fra: Forces on traction devices (total)
Fue: Added and reduced (vertical) force on hydrefeet due to excentricity traction
Situation:

Topview Lock Gate

Dimensions

a height of gate 16,5/m
b ¢.0.g. gate above bottom sealing 9,1m
c centreline gate - workline traction cable 4,94\m
d length of gate 53,9Im
e centre to centre distance hydrofeet 51,95|m
f width of gate 6,5|m
g width of gate chamber 9,12|m
h workline traction cable above bottom sealing 16,5|m
i distance b.o.s.gate - slide path 0,3|m

Weight and volumes

Total mass of the structure inc!. waler ballast:

Mgtructure + Mpanast + = 16726 kN

Total netto downward force underwater Gretto 1000]kN

Total underwater volume of the structure V gate;under. 1515|m*
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1-2 A3

tracliof jeadsEPMBEIVARY L 03X 1 “RlaiRERSB - Pagina 4 di 81




Project :  Malamocco Navigation lock-gates A

IVE

Onderdeel . Determination Traction loads in MSL sit.+2600

Forces to be overcome by traction device (F,):

Fwee: Water resistance depanding on dragfactor, traction velocity and waterflow velocity
Furer® Friction of hydrofeet on sliding path

Fwme;u;r:  Friction due to impoundage of water at seaside of gate during movement

Fimew,i:  Impoundage of water (bow wave) ahead of gate during movement

Fn: Inertia of lock gate mass including water mass in ballast tanks
Fas: Horizontal misalignement of sliding path
Frac: Friction due to 1 malfunctioning winch as friction due to skew force at bearings +

friction due to resistance ‘idle' malfunctioning winch

Combinations of these forces to be considered: with starting points:
Situation 1: fully operational lock gate at start movement
Fay = Z|Fwrer  traction velocity Vi 0,35|m/s
Furrr:  max. friction-factor functioning hydrofoot MNHFFR 0,07
Fupr: max. waterlevel difference during movement AT 0,1{m
dynamic friction-factor (*steel-UHMWPE) MiMeH 0,2
Fimpu: max. waterlevel diff. long. during movement Ah;L 0.1lm
Fin: the maximum velocity of gate reached in tumax| 15}sec.
Fws:  possible misalignement [ 0,8|mm/m
Firg = YaFay

Firi= 'AFMI

Situation 2: operational lock gate at start movement; 1 malfunctioning winch
Fa2=Z|Fwee:  traction velocity V:;zm/s

Furrr:  max. friction-factor functioning hydrofoot MNHFFR 0,07

Fipar: max. waterlevel diff. transv. during movement Ah:Tm
dynamic friction-factor (*steel-UHMWPE) Mive:H 0,

Fup.u: max. waterlevel diff. long. during movement ahiL[ " O]m*

Fin: the maximum velocity of gate reached in ty:max 15 sec.

Fus: possible misalignement [0} 0,8 mm/m

Fuai:  max. friction-factor horizontal bearings (*) puna[ 0,22
resistance 'idle' malfunctioning winch X 01" Fr

Situation 3: malfunctioning of hydrofoot

Fais = Z|Fwee:  traction velocity Via 0,06 m/s
Furrrt  max. friction-factor functioning hydrofoot T]HFFR
Fimener: Max. waterlevel diff. transv. during movement ART 0,'m

dynamic friction-factor {"steel-UHMWPE) NimPH 0.2

Fimpui: max. waterlevel diff. long. during movement AhL 0m*
Fin: the maximum velocity of gate reached in tvmax 15 sec.
Fus:  possible misalignement ® 0,8 mm/m

* : because of slow movement

FTR;! = '/SFAQ

Author : Date : page : Rev. :
D.W. Alsemgeest - 05-07-2004 D1-3 A3
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Project :  Malamocco Navigation lock-gates A
Onderdeel :  Determination Traction loads in MSL sit.+2600
Fuwre: Water resistance
Fwre = Z %2 p Vi Gy A,
P density of water: 1030]kg/m®
Vit traction velocity (v,) inclined with the additional waterflow velocity (Viwarer) see page 6
Cy drag factor (values adopted from Det Norske Veritas classification notes No.30.5
Ai frontal area of object | to be towed through the water
h line of action above bottom sealing (ref.height = -13.800 m)
Situation 1: fully operational lock gate at start movement
Viot = Vit + VwaTER = 0,36 + 0,08 = 0,43 m/s
Part b h A amount A, Cy4 Fp h Fp*h
fm] [m] _ [m? (m?] [kN] [m] fkNm]
ballasttank 65 3,5 2275 1228 075 1,6 8,65 14,1
control-compartiments 65 49 31,85 2 63,7 0,75 46 13,60 62,0
water-inletshielding 38 1 3.8 2 76 1.00 0,7 6,23 4,5
sluice-tubes 6,5 2 13 10 130 1,00 12,4 2,63 32,6
hydrofeet (lower part) 69 1,4 966 2 19,3 1,00 1,8 3,45 6,4
valves  (upper part) 7 02 1.4 5 7 200 1,3 12,90 17,2
vaives  (midd part) 533 0,2 1,066 10 10,7 2,00 2,0 6,71 13,7
valves (lower part) 285 02 057 30 171 2,00 3,3 2,63 8.6
breakerbeams 285 0,2 0,57 20 11,4 2,00 2,2 2,63 57
vert. beams section E 114 0,31 3,534 8 28,3 1,60 4,3 8,65 37,3
57 0,25 1,425 20 28,5 1,60 4,4 4,05 17,6
vert. beams section A 12,6 0,32 4,032 13 52,4 1,60 8,0 8,20 65,6
. vert. beam lagoonside 16,4 06 9,84 2 19,7 1,60 3,0 8,20 24,6
¥ hor. beams section Il 6,5 0,49 3,185 13 41,4 1,60 6,3 15,30 96,7
65 05 325 10 32,5 1,60 50 15,30 75,9
hor. beams section |l 65 049 3,185 13 414 1,60 6,3 1240 78,4
65 05 325 10 32,5 1,60 50 12,40 61,5
hor. beams section Vi 6,5 049 3185 13 414 1,60 6,3 4,05 25,6
65 05 325 10 32,5 1,60 5,0 4,05 20,1
hor. beams section VI 6,5 0,49 3,185 13 41,4 1,60 6.3 1.20 76
65 05 325 10 32,5 1,60 5,0 1,20 6,0
diag. beams sect. G,H,R,S 3,5 0,23 0,805 32 25,8 1,60 39 6,80 26,8
diag. beams sect. K,O 35 0,23 0,805 12 9,66 1,60 1,5 9,68 14,3
35 05 175 4 7 1,860 1.1 2,63 2.8
diag. beams sect. L,N 3,5 0,23 0,805 16 12,9 1,60 2,0 8,20 16,1
Totals 103,2 741.8
Total horizontal force due to water friction Fwre:1= 103 kN
Line of action of Fyge above the bottom sealing Nyre = 7.2m
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 4 A3
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Project ¢ Malamocco Navigation lock-gates

A

IVE

Onderdeel Determination Traction loads in MSL sit.+2600 B
Situation 2: operational lock gate at start movement; 1 malfunctioning winch
Situation 3: malfunction of hydrofoot

Viot = Vtors T VwWATER = 0,06 + 0,01 = 0,07 m/s
Part b h A amount A, Cy Fo h Fp*h
[m] [m] [m? [m?] [kN] [m] [kNm]
ballasttank 6,5 35 2275 1 22,8 0,75 0,0 8,65 0,4
control-compartiments 65 49 31,85 2 63,7 0,75 0,1 13,60 1,8
water-inletshielding 3,8 1 338 2 76 1,00 0,0 6,23 0.1
sluice-tubes 6,5 2 13 10 130 1,00 04 2,63 1,0
hydrofeet (lower part) 69 14 966 2 19,3 1,00 0,1 3,45 0,2
valves  {upper part) 7 02 1,4 5 7 2,00 00 1290 0,5
valves  {midd part) 533 0,2 1,066 10 10,7 2,00 0,1 6,71 04
valves  ({lower part) 285 02 057 30 171 2,00 0.1 2,63 03
breakerbeams 285 02 057 20 114 2,00 0.1 2,63 0,2
vert. beams section E 114 031 3,534 8 28,3 1,60 01 8,65 1,1
57 0,25 1,425 20 28,5 1,60 0,1 4,05 0,5
vert, beams section A 12,6 0,32 4,032 13 52,4 1,60 0,2 8,20 1,9
vert. beam lagoonside 164 06 9,84 2 19,7 1,60 0,1 8,20 0,7
hor. beams section i 6,5 049 3,185 13 41,4 1,60 0,2 15,30 28
65 05 325 10 32,5 1,60 0,1 15,30 22
hor. beams section Ill 6,5 0,43 3,185 13 41,4 1,60 0,2 12,40 2,3
65 05 325 10 32,5 1,60 0,1 1240 1,8
hor. beams section VI 6,5 0,49 3,185 13 41,4 1,60 0,2 4,05 0,8
65 05 3,25 10 32,5 1,60 0,1 4,05 0,6
hor. beams section VIII 6,5 049 3,185 13 41,4 1,60 0,2 1,20 0,2
65 05 3,25 10 32,56 1,60 0,1 1,20 0,2
diag. beams sect. G,H,R,S 3,5 0,23 0,805 32 25,8 1,60 0.1 6,80 0,8
diag. beams sect. K,0 3,5 023 0,805 12 9,66 1,60 0,0 9,68 0.4
35 05 1,75 4 7 1,60 0,0 2,63 0,1
diag. beams sect. L,N 3,5 0,23 0,805 16 12,9 1,60 0.1 8,20 0,5
Totals 3,0 21,8
Total horizontal force due to water friction Fwre:2 =Fwres = 3 kN
Line of acticn of Fyre above the botiom sealing hwre;2 =hwre;s = 72 m
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1-5 A3
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Project . Malamocco Navigation lock-gates A

IVE

Onderdeel :  Determination Traction loads in MSL sit.+2600

Vwater: Additonal waterflow velocity

g

Topview Lock Gate in Gate Chamber = =

Shifting the gate with Vieion 0Ut of the gate chamber with volume V,, means a certain flowrate (Q,,)
Qo= Aot * Vaur

This volume V,, will immidiatelly be filled with water to retain the flowrate equilibrium Qin = Qout
Therefor the water flows through the netto area between gate chamber and gate.

Determination of vyarer
Qin = Qom

— *
Ain™ Vin = Aot ¥ Vou

A, = Average section area of gate

Agut = Vaae /d = 1515 / 53,9 = 28 m?

Netto flow area gate chamber

Ain = Agale chamber ~ Aoul

Agate chamber = 9,12 * 16,5 = 150 m?

Ain = 122 m?

Vin= Vout * (Aoul / Ain) 0,23 * Vout

VWATER = Vin 0,23 *v

VWATER in different situations VWATER;1 0,08 mls
VWATER;2 0,01 m/s
VWATER;3 0,01 m/s

This produces a dragforce along the profiles of the gate 1o be added to the waterfriction force.
The dragforce is taken into account into Fyee by inclining the velocity: vig; = Viy + Viatersi

Auther : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 6 A3
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Project :  Malamocco Navigation lock-gates A

Ive

Onderdeel Determination Traction loads in MSL sit.+2600

Furrr: Friction of hydrofeet
Friction of hydrofeet on sliding path
Furer = Tnrrr * Ghetto

Total netto downward force underwater Ghetio 1000 kN
max. friction-factor functioning hydrofoot THFFR:1.2 0,07
max. friction-factor malfunctioning hydrofoot THFFR3 0,22
Total horizontal force due to friction of hydrofeet Fueert2 = 70 kN
in different situations FHFFR;3 = 220 kN
Line of action of Fyser above the bottom sealing hyeer = 0,3 m

in all situations

Fimen:r:  Friction due to impoundage of water at seaside of gate during movement
Coincidental unequal waterlevel Ah during the operation of opening / closing the lock gate
may lead to additional friction on the bottom bearings and the guiding wheels in the gate house.

Total Load on bearings causing friction
R|Mp = (0.5+0,6+0,1) - FIMP = 1,2 * FIMF‘

direved from calculation MV036P-PEMAR4002 appendix A

FIMP:H;T = Riye ™ i

water density P 10,3 kN/m*

waterlevel difference Ahy 01 m
Ah2_3 0,1m

pressure difference Aqgy 1,03 kN/m?
AQy3 1,03 kN/m?

Arealock gate (d * a) 16,5m A 889 m?

Total force on lock gate Fuap:1 916 kN

Fime2.3 816 kN

makx. friction-factor (steel-UHMWPE) Time 0.2

Total horizontal force due to impoundage water Fivpiir = 220 kN

in different situations Flupnr2a= 220 kN

Line of action of Fiypu+ above the bottom sealing hmpu;r = 8,25 m

in all situations

Fwpn: Impoundage of water (bow wave) ahead of gate during movement

Impounding-bow wave

AhiL =

01m

(Irrelevant for sil, 2 & 3 as the speed will reduce due 1o limited motor couple.Overload prevented by max. motor couple)

0,2*7*8*10,3=[_ __ 58JkN

A = width gate " height waterlevel to bottom buoyancy tank

Fep=Ah*A*p =

Line of action of Fyyp.n, above the bottom sealing

Nmp;ur =| K Im

Author :
D.W. Alsemgeest

Date ;
05-07-2004

page : Rev. :

D1-7 A3
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Project : Malamocco Navigation lock-gates A

IVE

Onderdeel :  Determination Traction loads in MSL sit.+2600 ]

Fine Inertia force

The acceleration of the gate causes inertia-forces

FlN = m*a

The maximum velocity of gate reached in t:max 15 sec.

acceleration in situation 1 v=a*t= 0,35 m/s a4 0,023 m/s?
2 v=a*t= 0,06 m/s a, 0,004 m/s?
3 v=a*t= 0,06 m/s asz 0,004 m/s?

Total mass of the structure incl. water ballast;

Mgtructure + Mpallast 12762 + 3964 = 16726 kN = 1672600 kg
Total horizontal Inertia force Fin;1 = 39,0 kN

FIN;Z = 6,7 kN

FIN;3= 6,7 kN
Line of action of F;y above the bottom sealing hy= 91 m

(= c.o.g.-distance)
Note: Inertia force is NOT governing above waterfriction and -impoundage in sit. 1. and will not act at same time

Fus: Horizontal misalignement of sliding path

Horizontal misalignement can cause a horizontal component of the gravity force te raise the tow force.
Fmis = Gnetto * SiNG

Possible misalignement of sliding path 0 0,8 mm/m
0,046 deg

Total netto downward force underwater Gretto 1000 kN

Total horizontal force due to misalignement Fuis= 0,8 kN

in all situations

Line of action of Fy,g above the bottom sealing hys = 91 m
(= c.0.g.~distance)

Author : Dale : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1-8 A3

vaclion Rags{pNE AR AHBRAE M ARIRGATEY - Pagina 10 di 81




Project . Malamocco Navigation lock-gates A

IVE

Onderdeel :  Determination Traction loads in MSL sit.+2600

FuaL: Friction due to 1 malfunctioning winch

Friction force due to 1 malfunction winch (situation 2):

FmaL = 2* Fyavsk + Fuauw

where:

FmaL:sk friction due to skew force at bearings = Fgk * TimaL
FuaLw friction due to q_egistance ‘idle’ malfunction winch =x*Fr

situation
1 Topview Lock Gale 1
Frr force on traction device
Fa=Fazqexcl Fya total resistance Force for sifuation 2 excl. Fya, 300 KN; page 9
Fsk skew force on hor. bearings due to excentric forces Frg and Fya .w
MMAL max. friction-factor horizontal bearings 0,22
X resistance 'idle’ malfunction winch 0,1 (* Fir)
c centreline gate - workline traction cable 494 m
e centre to centre distance hydrofeet 51,95 m
— . F, -c+F,, . 2C
FTR = FA + FMAI',W +2- FIW\I;SK with FSK = MAL W
e

Frr =F, +XFr +21-F, Fe =[FA+2x.FTR].£
e

Fr =F, +XFy +2r|'[FA +2x'FTR]"Z_

c c
[1— x—f’.nxg]FTR = {1"'211';}':,«

0,89 Frrn = 1,0418 Fy4
Fir = 1,1685 F,
Fa 300 kN
Fir 351 kN
Fsk 35 kN
FraaL;sk 8 kN
Fumauw 35 kN
Total horizontal force due to malfunctioning winch FuaL= 51 kN
Line of action of Fgkew above the bottom sealing hyagsk = 0,3 m
hMAL;W = 16,5 m
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 9 A3
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Project Malamocco Navigation lock-gates A
Onderdeel Determination Traction loads in MSL sit.+2600 =]
Fir: Tractionforces on winchwork
Situation 1: fully operational lock gate at start movement
FA;1 =X FWFE: 103 kN
FHFFR: 70 kN
FIMP;H:T: 220 kN
FMI.S: 1 kN +
FA;1 . 452 kN
Frri = V2 Fax
Situation 2: operational lock gate at start movement; 1 malfunctioning winch
FA;?. = X|Fyyee: 3 kN
FHFFR: 70 kN
FlMP;H;T: 220 kN
Fine 7 kN
FMIS: 1 kN
Far: 51 kN +
Faz: 351 kN
Situation 3: malfunctioning of hydrofoot
FA;3 =3 FWFE: 3 kN
FHFFR: 220 kN
Fimppr: 220 kN
FIN: 7 kN
FM]S: T KN +
Fas: 450 kN
Fira=%2Faa
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 10 A3
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Malamocco Navigation lock-gates

Determination Traction loads in MSL sit.+2600

A

IVE

FHF:

Situation 1:

fully operational lock gate at start movement

Added and reduced force on hydrofeet due to excentricity traction

MA:1 =2 FWFE: 103 kN X hWFE: 72 = 742 kNm
FHFFR: 70 kN X hHFFR: 03 = 21 kNm
Fimpur: 220 kN X buap;u: 8,25 = 1814 kNm
FIMP:H:T: 58 kN X hIN: i1 = 638 kNm
Fuis: 1 kN x hys: 91 = 7 kNm +
MA;1: 3222 kNm
hepjt = M5/ Fay 7 m
hr Line of action of F1z above bottom sealing 16,5 m
Mye;1 Forward moment lock gate  Fa:r*(hrr-hras) 4231 kNm
Fur;1 = Mypq /
Situation 2: operationail lock gate at start movement; 1 malfunctioning winch
MA:Z =3 FWFE: 3 kN X hWFE: 72 = 22 kNm
FHFFR: 70 kN X hHFFR: 0,3 = 21 kNm
FIMP:H;T: 220 kN X hIMP;H: 8,25 = 1814 kNm
Fin: 7 kKN X hy: 91= 61 kNm
FMIS: 1 kN X hyis: 9,1= 7 kNm
FMAL: 51 kN X hMAL: 03= 15 KNm +
Ma.2: 1940 kNm
heaz = Ma2 [ Fap 55 m
hsg Line of action of Fyg above bottom sealing 16,5 m
Mur:2 Forward moment lock gate Faz'(hrr.Neaz) 3852 kNm
Fup2 =Mur2/ e
Situation 3: malfunctioning of hydrofoot
MA;3 =z FWFE: 3 kN X hyre: 7,2 = 22 KNm
FHFFR: 220 kN X hHFFR: 03= 66 kNm
F|Mp;|.|;~|-: 220 kN X thP;H: 8,25 = 1814 kNm
Fine 7 kN X byt 91= 61 kNm
FMIS: 1 kN X hMlS: 9.1 = 7 KNm +
Ma.a: 1970 kNm
hea;= Maga ! Fas 44 m
hr Line of action of F;g above bottom sealing 165 m
My3 Forward moment lock gate  Fag*(hrr-hiras) 5461 kNm
Fura = Myrsl e
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 11 A3
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Project :  Malamocco Navigation lock-gates A

Onderdeel : Determination Traction loads in LLWS éit. -1300 =]

D1. Determination Traction loads

iSittation—eoaW teekevele————

The gate will be opened or closed by a traction device.
In this calculation the acting forces during the shifting progress are determined:

Acting forces:
Frr: Forces on traction devices (total)
Fur: Added and reduced (vertical) force on hydrofeet due to excentricity traction

Situation:

Tapview Lock Gate

Dimensions

a height of gate 16,5(m
b c.0.g. gate above bottom sealing 9,1|m
c centreline gate - workline traction cable 4,94Im
d length of gate 53,9|m
e centre to centre distance hydrofeet 51,85|m
f width of gate 6,5(m
g width of gate chamber 9,12|m
h workline traction cable above bottom sealing 16,5|m
i distance b.o.s.gate - slide path 0,3|m

Weight and volumes

Total mass of the structure incl. water ballast:

Mgrueture ¥ Mpatast 12762 +  [3964 = 16726 kN

Total netto downward force underwater Gretto 2400(kN

Total underwater volume of the structure V gateiunder: 1515|m°
Author : Dale : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1-13 A3
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Project :  Malamocco Navigation lock-gates A

IVE

Onderdeet . Determination Traction loads in LLWS sit. -1300 ]

Forces to be overcome by traction device (Fj):

Fwre: Water resistance depanding on dragfactor, traction velocity and waterflow velocity
Furert Friction of hydrofeet on sliding path

Fwpn:y:  Friction due to impoundage of water at seaside of gate during movement

Fwen:  Impoundage of water (bow wave) ahead of gate during movement

Fint Inertia of lock gate mass including water mass in ballast tanks
Frs: Horizontal misalignement of sliding path
FuadL: Friction due to 1 malfunctioning winch as friction due to skew force at bearings +

friction due to resistance "idle' malfunctioning winch

Combinations of these forces to be considered: with starting points:
Situation 1: fully operational lock gate at start movement
Fa = Z|Fwrg!  traction velocity Vi1 0,35|m/s
Furrr:  max. friction-factor functioning hydrofoot Nurer| 0,07
Fwpn:1: max. waterlevel difference during movement ART 0,05|m
dynamig friction-factor (*steel-UHMWPE) NiMPH 0,2
Fupu,L: max. waterlevel diff. long. during movement Ah;L 0,1|m
Fin: the maximum velocity of gate reached in tymax 15|sec.
Fuws:  possible misalignement [0} 0,8[mm/m

Frris = %Fa;

Situation 2: operational lock gate at start movement; 1 malfunctioning winch
Fa2=Z|Fwret  traction velocity Vr,2me
Furrr:  max. friction-factor functioning hydrofoot Muerr 0,07
Fimpai;s Max. waterlevel diff. transv. during movement AN T 0,05lm
dynamic friction-factor (*steel-UHMWPE) TmP;H 0,2
Fipast Max. waterlevel diff. long. during movement AL o]m®
Fin: the maximum velocity of gate reached in tmax 15 sec.
Fus:  possible misalignement P 0,8 mm/m
Fua: max. friction-factor horizontal bearings (*) HmaL 0,22
resistance 'idle’ maifunctioning winch X 0,%* Frr

Situation 3: malfunctioning of hydrofoot

Fas =Z|Fwre:  traction velocity Vis 0,06 m/s
Furert  max. friction-factor malfunctioning hydrofoot TIHFFR
Fimp.n.r: max. waterlevel diff. transv. during movement ART 0,05 m

dynamic friction-factor (*steel-UHMWPE) MiMPH 0,2
Fup::L: Max. waterlevel diff. long. during movement Ah;L 0m*
Fin: the maximum velocity of gate reached in trmax 15 sec.
Fus:  possible misalignement © 0,8 mm/m
Frn: ,

* : because of slow movemenl

Frp;1= %Fas

Author : Date : page: Rev. :
D.W. Alsemgeest 05-07-2004 D1- 14 A3
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Project :  Malamocco Navigation lock-gates
Onderdeel . Determination Traction loads in LLWS sit. -1300
Fwre: Water resistance
Fwre = Z 72 p Vit Ca A
p density of water: 1030|kg/m®
Viot traction velocity (v) inclined with the additional waterflow velocity (viyater) see page 17
Cq drag factor (values adopted from Det Norske Veritas classification noies No.30.5
Ai frontal area of object i to be towed through the water
h line of action above bottom sealing (ref.height = -13.800 m)
Situation 1: fully operational lock gate at start movement
Vit = Vi1 + Vwater = 0,35 + 0,08 = 0,43 mis
Part b h A, amount A, G, Fo h Fp*h
[m] (m]__ [m7] 7] (kNI [m] (kNm]
ballasttank 6,5 35 22,75 1228 075 1,6 8,65 14,1
control-compartiments 0 0 0 2 0 0,75 0,0 13,60 0,0
water-inletshielding 3.8 1 3,8 2 76 1,00 0.7 6,23 4,5
sluice-tubes 6,5 2 13 10 130 1,00 12,4 2,63 32,6
hydrofeet {lower part) 69 1,4 9,66 2 19,3 1,00 1.8 3,45 6,4
valves (upper part) 0 0 0 5 0 200 0,0 1280 0,0
valves (midd part) 533 0,2 1,066 10 10,7 2,00 2,0 6,71 13,7
valves (lower part) 285 0,2 0,57 30 171 2,00 3.3 2,63 8,6
breakerbeams 285 0,2 0,57 20 11,4 2,00 2,2 2,63 57
vert, beams section E 11,4 0,31 3,634 8 283 1,60 43 8,65 37,3
57 025 1425 20 28,5 1,60 4,4 4,05 17,6
vert. beams section A 12,6 0,32 4,032 13 52,4 1,60 8,0 8,20 65,6
vert. beam lagoonside 164 06 9,84 2 19,7 1,60 3,0 8,20 246
hor. beams section || 0 0 0] 13 0 1,60 0,0 1530 0,0
0 0 0 10 0 1,60 0,0 1530 0,0
hor. beams section Il 6,5 049 3,185 13 414 1,60 63 1240 78,4
65 05 3,25 10 325 1,60 50 12,40 61,5
hor. beams section Vi 65 049 3,185 13 41,4 1,60 6,3 4,05 25,6
65 05 325 10 325 1,60 5,0 4,05 20,1
hor. beams section Vil 6,5 049 3,185 13 414 1,60 6,3 1,20 7.6
656 05 3,25 10 325 1,60 50 1,20 6,0
diag. beams sect. G,H,R,S 35 023 0,805 32 258 1,60 39 6,80 26,8
diag. beams sect. K,0 35 023 0,805 12 9,66 1,60 1,5 9,68 14,3
36 05 175 4 7 160 1.1 2,63 28
diag. beams sect. LN 35 0,23 0,805 16 12,8 1,60 2,0 8,20 16,1
Totals 86,1 489,9
Total horizontal force due to water friction Fwre: = 86 kN
Line of action of Fyge above the bottom sealing hwren = 57m
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 15 A3
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Project . Malamocco Navigation lock-gates A
IVE
Onderdee! . Determination Traction loads in LLWS sit. -1300
Situation 2: operational lock gate at start movement; 1 malfunctioning winch
+ Situation 3: malfunction of hydrofoot
Viat = Viora + Vwater = 0,06 + 0,01 = 0,07 m/s
Part b h A amount Ay Cy4 Fp h Fo*h
[m] [m]__ [m7 [m?] [kN] [m] [kKNm]
ballasttank 6,5 35 2275 1228 0,75 0,0 8,65 04
control-compartiments 0 0 0 2 0 0,75 00 13,60 0,0
water-inletshielding 3,8 1 38 2 756 1,00 0,0 6,23 0,1
sluice-tubes 6.5 2 13 10 130 1,00 0,4 2,63 1,0
hydrofeet (lower part) 69 14 9,66 2 193 1,00 0,1 3,45 0,2
valves (upper part) 0 0 0 5 0 200 0,0 12,80 0.0
valves {midd part) 533 0,2 1,066 10 10,7 2,00 0,1 6,71 0,4
valves (lower part) 285 02 057 30 17,1 2,00 0.1 2,63 0,3
breakerbeams 285 02 0,57 20 11,4 2,00 0,1 2,63 0,2
vert. beams section E 114 0,31 3,534 8 283 1,60 0.1 8,65 1.1
57 025 1425 20 28,5 1,60 0,1 4,05 0,5
vert. heams section A 12,6 0,32 4,032 13 52,4 1,60 0,2 8,20 1,9
vert. beam lagoonside 164 0,6 9,84 2 197 1,60 0.1 8,20 0,7
hor. beams section [l 0 0 0 13 0 1,60 00 15,30 0,0
0 0 0 10 0 1,60 0,0 1530 0,0
hor. beams section Ilf 6,5 0,49 3,185 13 414 1,60 0,2 1240 23
65 05 325 10 32,5 1,60 0,1 12,40 1,8
hor. beams section VI 6,5 049 3,185 13 114 1,60 0,2 4,05 08
65 05 325 10 32,5 1,60 0.1 4,05 0,6
hor. beams section VI 6,5 049 3,185 13 414 1,60 0,2 1,20 0,2
65 05 3256 10 32,5 1,60 0,1 1,20 0,2
diag. beams sect. G,H,R,S 35 0,23 0,805 32 258 1,60 0,1 6,80 0,8
diag. beams seci. K,0 3,5 0,23 0,805 12 9,66 1,60 0,0 9,68 04
35 05 1,75 4 7 1,60 0,0 2,63 0,1
diag. beams sect. L,N 35 0,23 0,805 16 12,9 1,60 0,1 8,20 0,5
Totals 25 144
Total horizontal force due to water friction Fwre:z =Fwre:s= 3 kN
Line of action of Fyre above the bottom sealing hwre;z =hwre;s = 57 m
Author : Dale : page : Rev.:
D.W. Alsemgeest 05-07-2004 D1- 16 A3
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Project :  Malamaocco Navigation Jock-gates A

Onderdeel . Determination Traction loads in LLWS sit. -1300

Vwater:  Additonal waterflow velocity

Topview Lock Gate in Gale Chamber

—_ w
Qout_ Aoul Vout

Therefor the water flows through the netto area between gate chamber and gate.

Determination of vy argr
Qin = Qr.)ut
Ap™ Via = Aot ™ Vour

A.+ = Average seclion area of gate

Aout = Vaate /d = 1515 / 53,9 = 28 m?

Netto flow area gate chamber

Ain = Agale chamber ~ Aout

Agate chamber = 912 * 185 = 150 m?

Ain = 122 m?

Vin = Vout * (Aot / Ain) 0,23 * Vout

VwaTER = Vin 0,23 *w

VWATER in different situations VWATER;1 0,08 m/s
VWATER;2 0,01 m/s
VWATER;3 0,01 mis

The dragforce s taken into account into Fyge by inclining the velocity: vigy = vig + VYwarers

This produces a dragforce along the profiles of the gate to be added to the waterfriction force.

Shifting the gate with vy,ci0n OUt Of the gate chamber with volume V., means a certain flowrate (Qqw)

This volume Vg will immidiatelly be filled with water to retain the flowrate equilibrium Q= Qout

Author : Date : page :
D.W. Alsemgesest 05-07-2004 D1- 17

Rev. :

A3
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Onderdeel . Determination Traction loads in LLWS sit. -1300 |51

Furrr: Friction of hydrofeet
Friction of hydrofeet on sliding path
Furrr = Miurrr ¥ Ghetto

Total netto downward force underwater Gretto 2400 kN
max. friction-factor functioning hydrofoot NHFFR;1,2 0,07
max. friction-factor malfunctioning hydrofoot NHFFR;3 0,22
Total horizontal force due to friction of hydrofeet Furrri12 = 168 kN
in different situations FHFFR;3 = 528 kN
Line of action of Firrg above the bottom sealing Ryper = 0,3 m

in all situations

Fmem:r:  Friction due to impoundage of water at seaside of gate during movement
Coincidental unequal waterlevel Ah during the operation of opening / closing the lock gate
may lead to additional friction on the bottom bearings and the guiding wheels in the gate house.

Total Load on bearings causing friction
R|Mp = (0,5+0,6+0,1) * F|Mp =1,2 * F|Mp

direved from calculation MV036P-PEMAR4002 appendix A

Fipn = Riwe * Time

water density p 10,3 kN/m*

waterlevel difference Ahy 0,05 m
Ahy3 0,05 m

pressure difference Aqy 0,515 kN/m?
Adza 0,515 kN/m?2

Area lock gate (d * a) 539 * 126 m A 679 m?

Total force on lock gate Fime;1 350 kN

Fimp2a 350 kN

max. friction-factor (steel-UHMWPE) Timp 0,2

Total horizontal force due to impoundage water Fimp;nz = 84 kN

in different situations Fimp;u;23= 84 kN

Line of action of Fyypyy above the bottom sealing hipp.y = 6,3 m

in all situations

Fuena: Impoundage of water (bow wave) ahead of gate during movement
Impounding-bow wave Ah;L = 01m
(Irefevant for sit. 2 & 3 as the speed will reduce due to limited motor couple.Overload prevented by max. motor couple}

FpsL=Ah*A*p= 01*7*55*10,3=[  40]kN

A = width gate * height waterlevel to bottom buoyancy tank

Line of action of Fyp.4, above the bottom sealing hie.n:t =| 10|m
Aulhor : Date : page: Rev. :
D.W. Alsemgeest 05-07-2004 D= A3
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Project . Malamocco Navigation lock-gates

Onderdeel :  Determination Traction loads in LLWS sit, -1300

IVE

Fin: Inertia force

The acceleration of the gate causes inertia-forces

FIN = m*a

The maximum velocity of gate reached in tymax
acceleration in situation 1 v=a*t= 0,35 m/s a,
v=a*t= 0,06 m/s a8
3 v=a*t= 0,06 m/s a

Total mass of the structure incl. water ballast:
Mgtructure + Mpallast 12762 + 3964 =
Total horizontal Inertia force Fin =
FIN;2 =
Fina=
Line of action of Fyy above the bottom sealing hy =

(= c.o.g.-distance)

Fais: Horizontal misalignement of sliding path

15 sec.

0,023 m/s?
0,004 m/s?
0,004 m/s?

16726 kN =
39,0 kN
6,7 kN
6,7 kN

91 m

1672600 kg

Note: Inertia force 1s NOT governing above waterfriction and -impoundage in sit. 1. and will not act at same time

Fmis = Gpeno * Sing

Possible misalignement of sliding path )
Total netio downward force underwater Gretto
Total horizontal force due to misalignement Fuais=

in all situations

Line of action of Fyg above the bottom sealing hyis =
(= c.o.g.-distance)

- g T

= Thi ey

0,8 mm/m

0,046 deg

2400 kN

1,9 kN

91 m

Horizontal misalignement can cause a horizontal component of the gravity force te raise the tow force.

Author : Date :
D.W. Alsemgeest 06-07-2004

page :

D1- 19

Rev. :
A3
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Project . Malamocco Navigation lock-gates A
Onderdeel :  Determination Traction loads in LLWS sit. -1300 ]
FmaL: Friction due to 1 malfunctioning winch
Friction force due to 1 malfunction winch (situation 2):
FmaL = 2* FyaLsk + Fuauw
where:
FumaL;sk friction due to skew force at bearings = Fgk * NmaL
Fuavw friction due to ;_eéistance 'idle' malfunction winch =x"*Fr
situation i
i Topview Lock Gate
Fir force on traction device
Fa = Fa;; excl. Fya, total resistance Force for situation 2 excl. Fya 264 KN; page 9
Fsk skew force on hor. bearings due to excentric forces Fyr and Fya .w
TIMAL max. friction-factor horizontal bearings 0,22
X resistance 'idle’ malfunction winch 0.1 (* FrRr)
c centreline gate - workiine traction cable 494 m
e centre to centre distance hydrofeet 51,95 m
= . Fo C+Fw, - 2C
FTR = FA +FMA[;W +2. FMAI;SK with FSK = MAL ;W5
e
F_=F + -F c
' =y +XFe +2n-Fg Fo = [FA +2x'Fm]'—
e
F_ =F, +XF, +2-[F, +2x-F]-<
W™ A R A R e
& Cc
1-x-4nx—|F, =1+ 2n-—|F
[ e " e| "
0,89 Fr = 10418 F,
F‘m = 1,1685 FA
Fa 264 kN
Frr 308 kN
Fsk 31 kN
Fuaysk 7 kN
FuaLw 31 kN
Total horizontal force due to malfunctioning winch FyaL= 44 kN
Line of action of Fgkew above the bottom sealing huaL:sk = 0,3 m
byauw= 16,5 m
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 20 A3

traction g rRT IS A AR OB S:er vk - Pagina 21 di 81




Project Malamocco Navigation lock-gates A
Onderdeel Determination Traction loads in LLWS sit. -1300 &
Fx: Tractionforces on winchwork
Situation 1: fully operational lock gate at start movement
FA;1 =3 FWFE: 86 kN
FHFFR: 168 kN
Fimpua: 84 kN
Fipa: 40 kN
Fus: 2 kN +
FA;1 H 380 kN
Situation 2: operational lock gate at start movement; 1 malfunctioning winch
FA;Z =2 FWFE: 3 kN
FHFFR: 168 kN
FIMP;H;T: 84 kN
FIN: 7 kN
FMIS: 2 kN
FuaL: 44 kN +
Fpz: 308 kN
Situation 3: malfunctioning of hydrofoot
Fa. = Z|Fure: 3 kN
FHFFR: 528 kN
Fimpr: 84 kN
Fm: 7 kN
FMlS: 2 kN +
Fas: 624 kN
Frra = V2 Fas
Frapn = %aFpa
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 21 A3
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Project Malamocco Navigation lock-gates A
Onderdeel Determination Traction loads in LLWS sit. -1300 g
Fur: Added and reduced force on hydrofeet due to excentricity traction
Situation 1: fully operational lock gate at start movernent
MA:‘I =% FWFE: 86 kN X hWFE: 57 = 480 kNm
FHFFR: 168 kN X hHFFR: 0,3 = 50 kNm
FIMP:H:L: 84 kN X hIMP;H: 6,3= 529 kNm
FlMP;H;T: 40 kN X hn: 10 = 400 kNm
Fmgs: 2 kN X hMlS: 9,1 = 17 KNm +
My, 1487 kNm
Rea;s = Magt / Fay 3.9 m
hr Line of action of Frg above bottom sealing 16,5 m
Mur:1 Forward moment lock gate  Fa.1*(R1rhea) 4781 kNm
Furt =Mugy /€
Situation 2: operationail lock gate at start movement; 1 malfunctioning winch
MA;Z =X FWFE: 3 kN X hWFE: 57 = 17 KNm
Furrr: 168 kN X hHFFR: 03-= 50 kNm
FIMP;H:T: 84 kN X hIMP;H: 6,3 = 529 kNm
FlN: 7 kN X h|N: 9.1 = 61 KNm
Fms: 2 kN X hM|5: 91= 17 KNm
FuaL: 44 kN X hyats 0,3= 13 KNm +
M2 688 kNm
heaz = Ma2/ Faz 22m
hir Line of action of Fy above bottom sealing 16,5 m
Mur;2 Forward momentlock gate  Fa2*(htrDra2) 4394 kNm
Fug2 = Mygz /e
Situation 3: malfunctioning of hydrofoot
Maz = Z|Fyre: 3 kN X hyre: 57 = 17 kNm
FHFFR: 528 kN X hyeer: 03= 158 kNm
FIMP;H;T: 84 kN X thP;H: 63 = 529 kNm
) S 7 kN X hy: 91 = 61 kNm
FMIS: 2 kN X hms: 9,1= 17 kNm +
Ma:s 783 kNm
hea;z= Mas/ Fas 1.3 m
hr Line of action of Frg above bottom sealing 16,5 m
Myr.a Forward moment lock gate  Fas*(hrrPras) 9506 kNm
Furs =Mupale
Author : Date : page : Rev. :
D.W. Alsemgeest 05-07-2004 D1- 22 A3

baction fpags S LWE- Sy ARCAB - ver wAIBEALY - Pagina 23 di 81




Project 2 //WALA Wocco A/M L&C/K é"‘\”? .

Onderdeel : DETERMINATION TRACTION LoAD, DM

/\_/aT“E:' ; o

Fheviche PETERMINATION oF THE TRACTION Lowr (S BASeD

ON  THE mpxinmitnn AT RERICTION WHILE HAE GATE

ACCELERATION (5 c.omeineD Witk oNLY He mASS oF e

CAtESTRuecriree TOBe ST IN  WotioN . 4

THE mASS oF 1HE WATER ENCLoSED BY THE EATE STRUCTURE .
AT zeRe SPFEP (s eNOrED N THECALLULATION

Broause THe MaAximum wWATERFRICT2N [s Not YeT Preserr
AT zero sSPeeEl » WATERF RACH A (FWI?LE) (= EOVEENI Lt
froveE e FoRt€ Reuifep T SeT THE 1T2TAL MASS

C chrer WhaTER) IN WMOTION AT SYHRT & WVEWENT(Fm>

RS PReSemien RellowfoR SIT. 1 FBowm Previous CALe ©
FW\ T ol M= NEElECTED WrTeR WMASS E‘{ooo-wg beey

= e AN A= A CcaepaTioN - go2s 'S

ke - '{ig LNV .

Fuee >Ca - cnle. Brses is SUFPFICIENT

fN SiTlAaTIeN 2 ANE £ tHE AccelBRATION IS NDY St 6NIFICATT
AVD ReSLLTS PRoM 1HE PrRESenT WINCH FORCE
HIUS VHE CovermiNGe TRACT SR EoRce IN PREVious catc .

oF 2351 kN witl vor e EXCceEwEeD .
w18 PLSC Lo iTSFor e Botu- Weate w %-‘c.é ’'S

Me:-’é/,‘/eeé/ey b e gavh Yiav, ococl L0 5 HeaVpond

Opgesteld : Datum : Bladnummer : Rev.:

Nats 1 -0l (54 p1-23 AZ_

MV036P-PE-MAR-4003-C1 - Allegato D - Pagina 24 di 81




.‘Ih/.'

Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

D2. Traction Frame: Main Calculation
Contents

1. 3D overview of model

3D rendering of model (sideview SS)

3D rendering of model (topview)

2. Input {(numerical)

Basic data , used matenals

List of material

Nodes

Members

Profile characteristics , standargd descriplion , used profiles
Hinges

Supports & Subsoil

Loadcases

Nodaf loads

Combinations

Buckling length

3. Input (graphical)

overview model (with nodenumbers, local axis)

overview mode! (with membermumbers)

overview model (with profile names)

overview model (with macronumbers and profile orientation)
overview model (with member numbers and hinges)

Noda! loads.Loadcases - 2 fully operating lock gate

Nodal loads.Loadcases - 3 operational; 1 malfunctioning winch SS
Nodal loads.Loadcases - 4 operational; 1 malfunctioning winch LS
Nodal loads.Loadcases - 5 malfunctioning hydrofeet

Nedal loads.Loadcases - 6 self weight fraction cable

4. Output

Calculation protocol.

4,1. Memberforces

Truss Girderframe; Intemal forces on member(s)1/14,21,...ult. comb (all), extremes.
Hor. Beam HEB240; Intemal forces on member(s) 19/20, ult. comb (all), extremes.

Vert. Beam HEB300 (S8) ; Intemal forces on member(s) 17,30, ult. comb (all), extremes.

Brace HEB240; Intemal forces on member(s) 25, ult. comb (all), extremes.

Steel of Gate Door; Internal forces on member(s)18,22/24...ult. comb (all), extremes.
Braces 2°L; Intemnal forces on member(s) 32/33, ult. comb (all), extremes.

Struts HEA160 Internal forces on member(s) 15/16, ult. comb (all), extremes.

4.2, Deflections

Deflection at winch connection ends; Deformation in node(s) 6,12, load case(s) (all).
4.3. Connection Forces

4.3.1. Beam-Beam connections

Connection force in node(s) (all}, uit. comb (all).

4.3.2, Truss girderframe- Gate connections

Intemal forces on member(s) 21,31, ult. comb (all), section sel.

4.4. Reactions

Reactions (all}, ult. comb (alt).

5. Results

5.1. Checks acc Eurocode 3

EC3. Member all. UC all.
EC3. Member all. UC all. Extended output for goveming check

Opgesteld : D. Alsemgeest Datum: 19-04-04

Bladnummer: D2-1

Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

1. 3D overview of model

3D rendering of model (sideview SS)

3D rendering of model (topview})

Opgesteld : D. Alsemgeest

Datum: 19-04-04 Bladnummer: D2-2

Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

2. Input (numerical)

Basic data
Type of structure : Frame XYZ

Number of nodes: 22
Number of members: 35
Number of 1D macros: 20
Number of bound. lines: 0
Number of 2D macros: 0
Number of profites : 7
Number of cases: 6
Number of matenals: 1
Material
Name:
S 355
Ultimate strength 510.000 MPa
Yield design 355.000 MPa
E modulus 210000.00 MPa
Poisson coeff. 0.30
Density 0.000 kg/mmA?3
Extensibility 1.2e-005 mm/mm.K
|_ist of material
(Group of members :
1/35
no. Name: quality unit weight length welght
kg/mm mm kg
1 HEB240 $ 355 0.08 38205.65 3179.09
2 HEB300 8 355 0.12 2430.00 284.42
3 HEAS0D S 355 0.16 6500.00 1010.29
4 HEBQ00 S 355 0.29 1215.00 354,14
5 HEA160 5355 0.03 4510.53 137.38
6 2 LT (H50/50/5,10) S 355 0.01 3415.39 25.74
7 HEBS00 S 356 0.19 1950.00 365.24
The total weight of the structure: 5356.30 kg
Surface for painting: 85990027.81 mm*2
Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-3  Rev. A2
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Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
Nodes
node X Y Z
mm mm mm
1 2275 50 0
2 3800 50 0
3 6525 50 0
4 7150 50 0
5 8775 50 0
6 495 1650 0
7 2275 1650 0
8 3900 1650 0
9 5525 1650 0
10 7150 1650 0
11 8775 1650 0
12 10375 1650 0
13 2275 ~250 -1215
14 8775 ~250 -1215
15 2275 -2200
16 2275 -2200 -1215
17 2275 -250 0
18 8775 -250 0
19 3475 -250 -1215
20 7575 ~250 -1215
21 2275 -1963 0
22 2275 -310 -1215
Members
macro memb node1 noede2  length Rx profile quality
mm deg

1 1 6 7 1780 0.00 1 - HEB240 S 356

1 2 7 8 1625 0.00 1 - HEB240 S 355

1 3 8 9 1625 0.00 1 - HEB240 S 355

1 4 9 10 1625 0.00 1 - HEB240 S 355

1 5 10 11 1625 0.00 1 - HEB240 S 355

1 6 1 12 1600 0.00 1 - HEB240 S 355

2 7 6 1 2393 0.00 1 - HEB240 S 355

3 8 1 2 1625 0.00 1 - HEB240 S 355

3 9 2 3 1625 0.00 1 - HEB240 S 358

3 10 3 4 1625 0.00 1 - HEB240 S 355

3 11 4 5 1625 0.00 1 - HEB240 S 355

4 12 5 12 2263 0.00 1 - HEB240 8 355

5 13 1 7 1600 0.00 1 - HEB240 S 355

6 14 5 1" 1600 0.00 1 - HEB240 § 355

7 16 13 7 2255 0.00 5 - HEA160 § 355

8 16 14 11 2255 0.00 5 - HEA160 S 355

9 17 13 17 1215 80.00 2 - HEB300 S 355

10 18 14 18 1215 0.00 4 - HEB90O S 355

1 19 15 21 237 0.00 1 - HEB240 S 355

11 20 21 17 1713 0.00 1 - HEB240 S 355

11 21 17 1 300 0.00 1 - HEB240 S 355

12 22 13 19 1200 0.00 3 - HEAS00 S 355

12 23 19 20 4100 0.00 3 - HEAS00 S 355

12 24 20 14 1200 0.00 3 - HEA5Q0 S 355

13 25 15 13 2298 0.00 1 - HEB240 8 355

14 26 8 1 2280 0.00 1 - HEB240 S 355

15 27 8 3 2280 0.00 1 - HEB240 S 355

15 28 3 10 2280 0.00 1 - HEB240 S 355

16 29 10 5 2280 0.00 1 - HEB240 S 358

16 30 16 15 1215 90.00 2 - HEB300 S 355

17 3 18 5 300 0.00 1 - HEB240 S 355

18 32 17 19 1708 0.00 6 - 2 LT (H50/50/5,10) S 355

19 33 20 18 1708 0.00 6 - 2 LT (H50/50/5,10) S 355

20 34 16 22 1890 0.00 7 - HEBS00 S 355

20 35 22 13 60 0.00 7 - HEB500Q S 355

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-4

Rev. A2
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HEB240
Profileno. 1- HEB240
Material : 12- S 355
A: 1.0600000+004 mmA2

AylA: 0.658 Az/A: 0.197

ly: 1.126000e+008 mm*4 |z: 3.923000e+007 mm*4
lyz: 1.355263e-008 mm~4 It: 1.027000e+006 mm*4
Iw: 4.883871e+011 mm*6

Wely: 9.383000e+005 mm~3 Welz: 3.268000e+005 mmA3
Woly: 1.054000e+006 mm*3 Whplz: 5.000000e+005 mmA3
cy: 120.00 mm cz: 120.00 mm

iy: 103.07 mm iz: 60.84 mm

dy: -0.00 mm dz: 0.00 mm

Qutiine : 1420.00 mm
[Type for check: | section

Height 240.00 mm Width 240.00 mm
Thickness of flange 17.00 mm Thickness of web 10.00 mm
Radius 21.00 mm

HEB300

Profileno. 2- HEB300
Material : 12- S 3566

A: 1.491000e+004 mm*"2
AyIA: 0.659 AzIA: 0.196
ly: 2.517000e+008 mmA4 Iz 8.563000e+007 mmA~4
lyz: 2.7105052-008 mm~4 It 1.850000e+006 mm*4
w: 1.692785e+012 mm*6
Wely: 1.678000e+006 mm”"3 Welz: 5.709000e+005 mm*3
Whly: 1.868000e+006 mm*3 Wplz: 8.720000e+005 mm*3
cy: 150.00 mm cz: 150.00 mm
iy: 129.93 mm iz: 75.78 mm
dy: -0.00 mm dz: 0.00 mm
Outline : 1778.00 mm
Type for check: | section
Height 300.00 mm Width 300.00 mm
Thickness of flange 19.00 mm Thickness of web 11.00 mm
Radius 27.00 mm

Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
Profiles

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-5

Rev. A2
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Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
i
HEAS00
Profileno. 3- HEA500
Material : 12- S 355
A: 1.980000e+004 mm#2
Ay/A: 0.600 Az/A: 0.276
ly: 8.700000e+008 mm~4 Iz: 1.040000e+008 mm*4
lyz: -1.084202e-007 mm*4 it 3.090000e+006 mm*4
Iw: 5.677887e+012 mm*6
Wely: 3.550000e+006 mmA3 Welz: 6.910000e+005 mm*3
Wholy: 3.940000e+006 mm*3 Wplz: 1.060000e+006 mmA3
cy: 150.00 mm c2: 245.00 mm
iy: 209.62 mm iz: 72.47 mm
dy: -0.00 mm dz: 0.00 mm
Qutline : 2156.00 mm
Type for check: | section
Height 490.00 mm Width 300.00 mm
Thickness of flange 23.00 mm Thickness of web 12.00 mm
Radius 27.00 mm
| EE—
-
+z
[
!
—
HEB900
Profile no. 4- HEB900
Material : 12- S 355
A: 3.713000e+004 mm*2
Ay/A: 0.492 Az/A: 0.421
ly: 4.941000e+009 mm*4 1z: 1.582000e+008 mm*4
lyz: -2.168404e-007 mm*"4 it 1.137000e+007 mm*4
fw: 3.005059¢+013 mm"6
Wely: 1.098000e+007 mm*3 Welz: 1.054000e+006 mm*3

Opgesteld : D. Alsemgeest

Datum: 139-04-04

Bladnummer; D2-6

Rev. A2

MV036P-PE-MAR-4003-C1 - Allegato D - Pagina 30 di 81




Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation

Al 3.713000e+004 mmA2
Wply: 1.258000e+007 mm#3 Wplz: 1.660000e+006 mmA3
cy: 150.00 mm cz: 450.00 mm
iy: 364.79 mm iz: 65.27 mm
dy: -0.00 mm dz: 0.00 mm
Qutline : 2963.00 mm
Type for check: | section
Height 900.00 mm Width 300.00 mm
Thickness of flange 35.00 mm Thickness of web 18.50 mm
Radius 30.00 mm

HEA160

Profileno. §- HEA160
Material : 12- S 355

A 3.880000e+003 mm”2
AyIA: 0.646 AzZ/A; 0.208
ly: 1.670000e+007 mm~*4 1z 6.160000e+006 mm~4
lyz; 0.000000e+000 mm*4 It: 1.220000e+005 mm*4
tw: 3.150259e+010 mm*8
Wely: 2.200000e+005 mm*3 Welz: 7.700000e+004 mm*3
Whply: 2.460000e+005 mm*3 Wplz: 1.180000e+005 mm#3
cy: 80.00 mm cz: 76.00 mm
iy: 65.61 mm iz: 39.85 mm
dy: 0.00 mm dz: -0.00 mm
Outline : 932.00 mm
Type for check: | section
Height 152.00 mm Width 160.00 mm
Thickness of flange 9,00 mm Thickness of web 6.00 mm
Radius 15.00 mm

Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-7  Rev. A2
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Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
Ll
[ e 7} AY
2 LT (H50/50/5,10)
Profile no. 6- 2 LT (H50/50/5,10)
Material 1 12 - S 355
1 H50/50/6 - S 365
2 H50/50/5 - S 355
A: 9.605763e+002 mmA*2
AylA 0.500 AZIA: 0.500
ly: 2.192589e+005 mm*4 Iz: 5.673035e+005 mm~4
lyz: 0.000000e+000 mm*~4 It 7.916666e+003 mm~4
Iw: 0.000000e+000 mm*6
Wely: 6.096441e+003 mmA3 Welz: 1.031461e+004 mm*3
Whply: 1.123107e+004 mm*3 Wplz: 1.828451e+004 mm~3
cy: -5.00 mm cz: 14.00 mm
iy: 15.11 mm iz: 24.30 mm
dy: 0.00 mm dz: 0.00 mm
Qutline : 400.00 mm
Type for check; Untypical section
i
HEBS500
Profile no. 7- HEBS00
fiaterial ; 12 - S 355
A 2.386000e+004 mmA2
AyIA 0.601 Az/A: 0.277
ly: 1.072000e+009 mm*4 1z: 1.262000e+008 mm”*4
lyz: -5.421011e-008 mm~4 It: 5.384000e+006 mm*4
fwe 7.072522e1012 mm”*6
Wely: 4.287000e+006 mmA3 Welz: 8.416000e+005 mmA~3
Woply: 4.820000e+006 mm~3 Whplz: 1.290000e+006 mm3
cy: 160.00 mm cz: 250.00 mm
iy: 211.96 mm iz: 72.73 mm
dy: -0.00 mm dz: 0.00 mm
Qutline : 2171.00 mm
Type for check: | section
Height 500.00 mm Width 300.00 mm
Thickness of flange 28.00 mm Thickness of web 14.50 mm
Radius 27.00 mm

Opgesteld : D. Alsemgeest

Datum: 18-04-04

Bladnummer: D2-8

Rev. A2
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Project : Malamocco Nav. Lock Gate
Onderdeel : Traction Frame: Main calculation
Hinges
memb type pos
7 fiyfiz beg
7 fiyfiz end
12 fiyfiz beg
12 fiyfiz end
15 fiyfiz beg
15 fiyfiz end
16 fiyfiz beg
16 fiyfiz end
17 fiz beg
17 fiyfiz end
26 fivfiz beg
26 fiyfiz end
27 fiyfiz beg
27 fiyfiz end
28 fiyfiz beg
28 fiyfiz end
29 fiyfiz beg
29 fiyfiz end
32 fiyfiz beg
32 fiyfiz end
33 fiyfiz beg
33 fiyfiz end
Bupports
support node type Size
mm
1 13 X2 200.00
2 14 YZRxRy 200.00
3 16 XYZRxRyRz 200.00
4 18 YRx 200.00

Opgesteld : D, Alsemgeest

Datum: 19-04-04

Bladnummer: D2-3

Rev. A2
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2 fully operational lock gate

5 malfunctioning hydrofeet
6 self weight traction cable

|.oadcase no. 2 - nodal loads

node

6
12

node

6
12

node

6
12

node

! 6
12

node

6
12

Fx

kN
0.00
0.00

Fx

KN
0.00
0.00

Fx

kN
0.00
0.00

Fx

kN
0.00
0.00

Fx

kN
0.00
0.00

Fy
kN
240.00
240.00

|_oadcase no. 3 - nodal loads

Fy
kN
-38.00
380.00

|_oadcase no. 4 - nodal loads

Fy
kN
380.00
-38.00

Loadcase no. 5 - nodal loads

Fy

kN
290.00
290.00

| oadcase no. 6 - nodal loads

Fy

KN
0.00
0.00

Fz

kN
0.00
0.00

Fz

0.00
0.00

Fz

kN
0.00
0.00

Fz

kN
0.00
0.00

Fz

kN
-4,50
-4.50

3 operational; 1 malfunctioning winch SS
4 operational; 1 malfunctioning winch LS

Mx
KNm
0.00
0.00

Mx
kNm

0.00

Mx
kNm
0.00
0.00

Mx
KkNm
0.00
0.00

Mx
kNm
0.00
0.00

My

kNm
0.00
0.00

My

kNm
0.00
0.00

kNm
0.00
0.00

My
kNm
0.00
0.00

My

kNm
0.00
0.00

Mz

kNm
0.00
0.00

Mz
KNm

0.00

Mz
kNm
0.00
0.00

kNm
0.00
0.00

Mz
kNm
0.00
0.00

Project : Malamocco Nav. Lock Gate
Onderdeel : Traction Frame: Main calculation
|_oadcases
Case Name: Description
1 self weight Self weight. Direction -Z

Variable - traction force
Variable - traction force
Variable - traction force
Variable - traction force
Permanent - Loads

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-10 Rev. A2
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Ea
5
5 :
7.
B :

1/
P/
3/
)
o/
B/
7/
) B/

1.00°LC1 / -1.50°LC2
1.00°LC1/-1.20°LC3
1.00°LC1/-1.20°LC4
1.00°LC1/-1.20°LC5

1.35"L.C1/1.50"LC2/ 1.35*L.C6
1.35°LC1/1.20"LC3/ 1.35"LC6
1.35"L.C1/1.20°LC4/ 1.35°LC6
1.35'LC1/1.20°LC5/ 1.35*LC6

ONDH-2bWN

ist of extreme ultimate load combinations
1 +1.00*LC1-1.20°LC3

: +1.00*.C1-1.20°LC4

- +1.00°LC1-1.20°LC5

: +1.00*1.C1-1.50°LC2

1 +1.35"LC1+1.20"L.C3+1.35°LC6
:+1.35"°LC1+1.20"L.C4+1.35*LCB

1 +1.35"°LC1+1.20*"LC5+1.35°LCB

1 +1.35°LC1+1.50"L.C2+1.35°LC6

Project : Malamocco Nav. Lock Gate
Onderdeel : Traction Frame: Main calculation
Combinations

Combi Nom Case coeff
1. Linear-ultimate 1 self weight 1.00
1. Linear-ultimate 2 fully operational lock gate -1.50
2. Linear-ultimate 1 self weight 1.00
2. Linear-ultimate 3 operational; 1 malfunctioning winch S -1.20
3. Linear-ultimate 1 self weight 1.00
3. Linear-ultimate 4 operational; 1 malfunctioning winch LS -1.20
4. Linear-ultimate 1 self weight 1.00
4. Linear-ultimate § malfunctioning hydrofeet -1.20
5. Linear-ultimate 1 self weight 1.35
5. Linear-ultimate 2 fully operational lock gate 1.50
5. Linear-ultimate 6 self weight traction cable 1.35
6. Linear-ultimate 1 self weight 1.35
6. Linear-ultimate 3 operational; 1 malfunctioning winch SS 1.20
6. Linear-ultimate 6 self weight traction cable 1.35
7. Linear-ultimate 1 self weight 1.35
7. Linear-ultimate 4 operational; 1 malfunctioning winch LS 1.20
7. Linear-ultimate 6 self welght traction cable 1.35
8. Linear-ultimate 1 self weight 1.35
8. Linear-ultimate 5 malfunctioning hydrofeet 1.20
8. Linear-ultimate 6 self weight traction cable 1.35

sic rules for generation of ultimate load combinations:

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-11
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

Buckling length

memb kyz kltb swayY swayZ load pos k kw

8 1.00 1.00 0 { center 10 1.0

e} 1.00 1.00 0 0 center 10 10
10 1.00 1.00 0 0 center 10 1.0
1 1.00 1.00 0 0 center 10 1.0

1 1.00 1.00 1 0 center 1.0 1.0

2 1.00 1.00 0 0 center 10 1.0

3 1.00 1.00 0 0 center 1.0 1.0

4 1.00 1.00 0 0 center 1.0 10

5 1.00 1.00 0 0 center 10 1.0

6 1.00 1.00 1 0 center 1.0 1.0

7 1.00 1.00 0 0 center 10 1.0
12 1.00 1.00 0 0 center 10 1.0
13 1.00 1.00 0 0 center 1.0 1.0
14 1.00 1.00 0 0 center 10 1.0
15 1.00 1.00 0 0 center 10 1.0
16 1.00 1.00 0 0 center 1.0 1.0
21 1.00 1.00 0 1 center 1.0 1.0
24 1.00 1.00 0 0 center 1.0 1.0
18 1.00 1.00 0 0 center 10 1.0
17 1.00 1.00 0 0 center 1.0 1.0
25 1.00 1.00 0 0 center 1.0 1.0
26 1.00 1.00 0 0 center 1.0 1.0
27 1.00 1.00 0 0 center 1.0 1.0
30 1.00 1.00 0 1 center 1.0 1.0
28 1.00 1.00 0 0 center 1.0 1.0
29 1.00 1.00 0 0 center 1.0 10
20 1.00 1.00 0 1 center 10 1.0
22 1.00 1.00 0 0 center 1.0 1.0
23 1.00 1.00 0 0 center 10 1.0
32 1.00 1.00 0 0 center 10 1.0
33 1.00 1.00 0 0 center 10 1.0
19 1.00 1.00 0 1 center 10 1.0
34 1.00 1.00 0 0 center 10 1.0

Opagesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-12 Rev. A2
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Project : Malamocco Nav. Lock Gate O

Onderdeel : Traction Frame: Main calculation

3. Input (graphical)

overview model (with membemumbers)

Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-13 Rev. A2
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Project :

Onderdeel :

Malamocco Nav. Lock Gate

Traction Frame: Main calculation

overview model (with profile names)

AR

5 l
4 |
nAP \/ |
S :
V-4 D
overview mode! {(with macronumbers and profile orientation)

Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-14 Rev. A2
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Project : Malamocco Nav. Lock Gate O

Onderdeel : Traction Frame: Main calculation

overview model (with member numbers and hinges)

2400

Nodal loads.Loadcases - 2 fully operating lock gate

Opgesteld : D. Alsemgeest

Datum: 19-04-04 Bladnummer: D2-15 Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

-38.0

DN

.0

Nodal loads.Loadcases - 3 operational; 1 malfunctioning winch S§S

-38.0
i

Nodal loads.Loadcases - 4 operational; 1 malfunctioning winch LS

Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-16 Rev. A2
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Project : Malamocco Nav. Lock Gate O

Onderdeel : Traction Frame: Main calculation

Nodal loads.Loadcases - § malfunctioning hydrofeet

-4.5

4.5

Nodal loads.Loadcases - 6 self weight traction cable

Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-17 Rev. A2
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Calculation protocol.

Linear calculation

Number of 2D elements
Number of 1D elements
Number of mesh nodes
Number of equations
Loadcases

Start of calculation
End of calculation

Sum of loads and reactions.

loadcase 1 loads
reactions
contact
loadcase 2 loads
reactions
contact
loadcase 3 loads
reactions
contact
loadcase 4 loads
reactions
contact
loadcase 5 loads
reactions
contact
loadcase 6 loads
reactions
contact

LC 1 self weight

LC 2 fully operational lock gate

LC 3 operational; 1 malfunctioning winch $5
LC 4 operational; 1 malfunctioning winch LS
LC 5 malfunctioning hydrofeet

LC 6 self weight traction cable

19.04.2004 09:58
19.04.2004 09:58
X Y Z
0.0 0.0 -53.6
0.0 -0.0 53.6
0.0 0.0 0.0
0.0 480.0 0.0
0.0  -480.0 -0.0
0.0 0.0 0.0
0.0 342.0 0.0
0.0 -342.0 0.0
0.0 0.0 0.0
0.0 342.0 0.0
0.0 -3420 -0.0
0.0 0.0 0.0
0.0 580.0 0.0
0.0 -580.0 -0.0
0.0 0.0 0.0
0.0 0.0 -9.0
0.0 -0.0 9.0
0.0 0.0 0.0

Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
4. Quiput

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-18 Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

1.1. Memberforces

Group of member(s) :1/14,21,26/29,31
Group of ultimate combi :1/8

memb cr.nr combi dx
[mm])
0.0
0.0
1780.0
0.0
1780.0
1780.0
0.0

COEOOEOUWEOEEOPONNNNNNIODOOUOUOOONE&ELDLLILLLDWWWWWWWWANNRNN <4 - s
B T T T O T T T S T W N U T W S S G G O N T g G (e W T S G S S S (I G S S S AU Y
RO EODONELAVONDIDAOOUTOUNOUIDUN 22 NONDDN_2200ONDOOREONONDIDLDANDNNITOON
(=]
o

N
[kN]
502

-502
48
49

-502

502
496

-496

51
-51
370
-369
<223
224
-197
224
-369
370
370
-369
-223

-331
305

Vy Vz Mx
kNl [N} TkNm]
-5 -1
5 -7
-1 -9
-1 -7
5 -9
-5 -2
6 5
-5 6
2 6
-2 3
-0 1
0 2
0 2
-0 1
-0 2
-0 0
0 0
-0 0
-0 0
0 0
0 0
-0 0
-0 0
0 -2
0 2
-0 -1
-5 -3
5 -4
-2 -6
2 -3
-2 4
5 -6
5 -5
5 2
-5 9
2 9
-5 7
o] 1
-0 1
o] 1
0 -4
0 0
0 -1
3 5
-3 4
1 5
-1 4
2 3
3 3
-3 2
1 3
-1 2
2 1
3 1
-3 1
-2 -1
2 -1
-1 -3

Truss Girderframe; Intemal forces on member(s)1/14,21,...ult. comb (all}, extremes.

-0

My Mz
(kNm]  [kNm]
0

0
-15
0
-15
-3
-3
-15
-15

Ldoabboola

i dn

[ e O e )

~hApbhan

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-19 Rev. A2
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Project : Malamocco Nav. Lock Gate O
Onderdeel : Traction Frame: Main calculation
memb er.nr combi dx N Vy Vz Mx My Mz
[mm] [kN] [kN] [kN] fkNm) [kNm] [kNm]
10 1 2 0.0 -69 2 -1 0 -3
10 1 6 0.0 66 -2 -1 -0 10 3
10 1 S 0.0 305 -1 -1 0 10 2
11 1 8 0.0 327 -2 -3 -0 6 0
" 1 4 0.0 -331 2 -2 0 5 -1
1 1 5 1625.0 305 -1 -5 0 -0 -0
11 1 2 0.0 69 2 -2 1} ) 0
11 1 6 0.0 66 2 -3 -0 6 -1
11 1 2 1625.0 -69 2 -4 0 -0 3
11 1 6 1625.0 66 2 -5 -0 -0 4
12 1 5 0.0 637 -0 1 -0 -0 0
12 1 1 0.0 -637 o 1 -0 -0 -0
12 1 6 22627 -62 -0 -1 -0 -0 -0
12 1 6 11314 -62 -0 -0 -0 1 -0
12 1 7 0.0 488 -0 1 -0 -0 0
13 1 5 0.0 27 1 -1 0 4 -2
13 1 8 0.0 23 7 7 0 -10 -10
13 1 4 0.0 15 -6 -5 0 9 10
13 1 6 0.0 21 6 11 0 -16 -9
13 1 2 1600.0 17 -6 =10 0 -0 -1
13 1 2 0.0 17 -6 -9 0 15 9
14 1 5 0.0 32 -3 3 -0 4 6
14 1 4 0.0 6 4 1 -0 0 -6
14 1 8 0.0 28 -4 3 -0 -3 7
14 1 1 1600.0 3 3 -1 -0 -0 -1
14 1 1 0.0 3 3 0 -0 1 -5
21 1 6 0.0 602 -22 19 -0 -22 -4
21 1 2 0.0 =564 19 -3 -0 16 5
21 1 4 0.0 -347 32 1 -0 9 4
21 1 8 0.0 386 -35 15 -0 -15 -4
21 1 2 300.0 -564 19 -3 -0 15 10
21 1 4 300.0 -347 32 0 -0 9 14
21 1 8 300.0 386 -35 15 -0 -10 -14
26 1 6 0.0 187 0 1 0 -0 -0
26 1 2 0.0 -187 -0 1 -0 -0 0
26 1 5 0.0 -172 0 1 Q -0 0
26 1 6 2280.5 187 0 -1 ¢ -0 0
26 1 8 1140.3 13 o] -0 0 1 0
27 1 2 0.0 185 -0 1 -0 -0 4]
27 1 B 0.0 -195 Q 1 0 -0 -0
27 1 5 0.0 176 -0 1 0 -0 C
27 1 6 2280.5 -195 0 -1 0 -0 0
27 1 1 0.0 -176 0 1 -0 -0 -0
27 1 8 1140.3 -17 0 -0 0 1 0
28 1 6 0.0 190 0 1 -0 -0 0
28 1 2 0.0 =191 -0 1 0 -0 -0
28 1 5 2280.5 -179 -0 -1 -0 -0 -0
28 1 1 0.0 179 0 1 0 -0 -0
28 1 5 0.0 -179 -0 1 -0 -0 0
28 1 8 1140.2 10 -0 0 -0 1 0
29 1 2 0.0 187 0 1 -0 -0 0
29 1 6 0.0 =187 -0 1 -0 -0 -0
29 1 8 2280.5 -13 -0 -1 -0 -0 -0
29 1 S 0.0 172 -0 1 -0 -0 ]
29 1 8 1140.3 -13 -0 -0 -0 1 -0
31 1 [} 0.0 603 20 11 0 =7 ]
31 1 1 0.0 -568 -16 6 0 -1 -0
31 1 8 0.0 373 35 11 0 -8 -0
31 1 4 0.0 -338 -32 6 0 -2 0
31 1 6 0.0 -157 22 10 0 4 -0
31 1 1 300.0 -568 -16 6 0 1 -5
31 1 8 300.0 373 35 10 0 -3 10
31 1 4 300.0 -338 -32 6 0 0 -9

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-20 Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

Group of member(s) :19/20
IGroup of ultimate combi :1/8

memb cr.ng combi

-
[¢=]

PTG R G N U G G QU Y

NOONDDPAPOOIND

Group of member(s) :17,30
Group of ultimate combi :1/8

memb cr.nr combi

17
17

-

~N
NRNMRNNPONNDNDN
CEONOTANDOL

Group of member(s) :25
Group of uitimate combi :1/8

memb cr.nr combi
25 1 2
25 1 6
25 1 8
25 1 4
25 1 6

dx
(mm]

0.0
0.0
237.0
0.0
0.0
0.0
0.0
1713.0
0.0
1713.0

dx
[mm]
1215.0
0.0
0.0

ax
[mm]
0.0

N
[kN]
546

-511
546
350

-315
546

-511
546
350

-511

N
[kN}
38

N
(kN]
514

-551
-352

317
-549

Vy
[kNj
-3

3

vy
{kN]
0

-0
-0
Y]
0
-0
-2
2
2
2
-2

Vy
[kN]

-1
1

Hor. Beam HEB240; Internal forces on member(s} 19/20, ult. comb (all), extremes.

Vz Mx My
[N} {kNm] [kNm]
-21 -0 20
19 0 -19
-21 -0 15
-13 -0 13
11 -0 -11
-21 -0 15
18 -0 -14
-23 -0 -22
-14 -0 10
17 -0 16

\Vert. Beam HEB300 (SS) ; Internal forces on member(s) 17,30, ult. comb (all), exiremes.

Vz Mx My
kNl [kNm]  [kNm]
-32 0 -
36 -0 44
57 0 -69
-53 -0 64
17 0 -20
-13 -0 16
82 -0 29
-78 0 67
82 -0 -71
-48 0 11
52 -0 -45

Brace HEB240; Internal forces on member(s) 25, ult. comb (all), extremes.

vz Mx My
kN]  [kNm)  [kNm]
6 0 -
7 0 -5
-3 0 5
4 0 -6
-5 -0 9

Mz
[kNm]

LY

and

Mz
[kNm]

QOO O0Oo

wbhwbao

Mz
[kNm]

-3
-2

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-21

Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

Steel of Gate Door; Intemnal forces on member(s)18,22/24...ult. comb (ail), extremes.
Group of member(s) :18,22/24,34
Group of ultimate combi :1/8

memb er.nr combi dx N Vy Vz Mx My Mz
{mm] {kN] (kNI [kN]  [kNm] [kNm]  [kNm]
18 4 5 0.0 -18 -0 18 -0 -22 0
18 4 1 0.0 -12 0 -18 0 23 -0
18 4 8 0.0 -17 -0 34 0 41 0
18 4 4 0.0 -12 0 -34 -0 a1 -0
18 4 6 0.0 -16 0 20 0 -24 -0
18 4 2 0.0 -13 -0 -20 -0 25 0
22 3 6 0.0 3 -0 -9 -0 -0 -0
22 3 2 0.0 -3 0 15 0 0 0
22 3 4 6.0 -3 -0 25 0 0 o
22 3 8  1200.0 3 -0 -21 -0 -24 -0
22 3 4  1200.0 -3 -0 23 0 29 0
22 3 2 1200.0 -3 0 13 0 17 0
22 3 6 1200.0 3 -0 -11 -0 -12 -0
23 3 8 0.0 35 -0 11 -0 -24 -0
23 3 4 0.0 -32 -0 -6 0 29 0
23 3 2 0.0 -19 0 -2 0 17 0
23 3 6 0.0 22 -0 8 -0 -12 -0
23 3 4  4100.0 =32 -0 -12 0 -9 0
23 3 2  4100.0 -19 0 -9 0 -6 0
23 3 6  4100.0 22 -0 -1 -0 2 -0
24 3 8 0.0 k”) -0 4 -0 5 -0
24 3 4 0.0 -34 -0 -10 0 -9 0
24 3 2 0.0 -20 0 -7 0 -6 0
24 3 6 0.0 20 -0 1 -0 2 -0
24 3 4 1200.0 -34 -0 -12 0 -22 0
24 3 8 1200.0 34 -0 1 -0 9 -0
24 3 2 1200.0 -20 0 -9 0 -15 0
24 3 6 1200.0 20 -0 -2 -0 1 -0
34 7 6 0.0 509 -1 -34 0 7 0
34 7 2 0.0 -513 0 37 -0 -8 -0
34 7 6 1890.0 509 -1 -39 0 -62 -1
34 7 8 0.0 317 -0 -21 0 4 0
34 7 4 0.0 -321 0 24 -0 -5 -0
34 7 2 1890.0 -513 0 33 -0 58 1

Braces 2°L; Intemal forces on member(s) 32/33, ult. comb (all}, extremes.
Group of member(s) :32/33
Group of ultimate combi :1/8

memb cr.nr combi dx N Wy vz Mx My Mz
[mm] kN] [kN] [kN] [kNm] [kNm} [kNm]
32 6 8 0.0 46 0 0 -0 -0 -0
32 6 4 17077 41 -0 -0 0 0 -0
32 6 6 0.0 27 0 0 -0 -0 -0
32 6 8 1707.7 46 0 -0 -0 -0 0
32 6 4 0.0 -40 -0 0 0 -0 0
32 6 8 853.9 46 0 -0 -0 b} 0
33 6 4 1707.7 3 0 -0 -0 -0 0
33 6 8 0.0 2 -0 0 0 -0 -0
33 6 5 1707.7 2 0 -0 -0 -0 0
33 6 6 0.0 2 -0 0 0 -0 -0
33 6 2 0.0 2 0 0 -0 -0 0
33 6 8 853.8 2 -0 0 0 0} -0
Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-22 Rev. A2
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Project : Malamocco Nav. Lock Gate O

Onderdeel : Traction Frame: Main calculation

Struls HEA160 Internal forces on member(s) 15/16, ult. comb (all}, extremes.
Group of member(s) :15/16
Group of ultimate combi :1/8

memb cr.nr combi dx N Wy Vz Mx My Mz
[mm] [kN] [kN] [kN] [kNm] [kNm] [kNm]
15 5 5 0.0 -37 -0 0 0 -0 0
15 5 6 0.0 -13 0 0 0 -0 -0
15 5 5 2255.3 -36 -0 -0 0 -0 0
15 5 2 0.0 -33 -0 0 -0 -0 o
15 5 5 11278 -36 -0 0 0 0 0
15 5 8 0.0 -20 0 0 1] -0 -0
16 5 6 0.0 -29 -0 0 -0 -0 -0
16 5 5 0.0 -26 -0 0 -0 -0 0
16 5 6 22553 -29 0 -0 -0 -0 -0
16 5 1 0.0 -16 0 0 o -0 -0
16 5 6 11276 -29 -0 0 -0 0 -0
16 5 8 0.0 -27 -0 0 -0 -0 0
4.2. Deflections
Defleclion at winch connection ends; Deformation in node(s) 6,12, load case(s) (all).
Group of node(s) :6,12
Group of load case(s) :1/6
node case Ux Uy Uz
[mm]  [mm]  [mm]
6 1 0.0 0.0 0.3
B 2 0.5 2.4 -1.0
6 3 -0.6 -0.6 0.6
8 4 1.3 39 -2.0
6 5 0.6 29 -1.2
6 6 0.0 0.0 -2.4
12 1 0.0 -0.0 0.4
12 2 -0.6 1.2 0.1
12 3 -1.3 21 -0.2
12 4 0.4 -0.4 0.4
12 5 -0.7 1.5 0.2
12 (¢ 0.0 -0.0 20
Opgesteld : D, Alsemgeest Datum: 19-04-04 Bladnummer: D2-23 Rev, A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

4.3. Conneclion Forces

.3.1. Beam-Beam connections
orce in connection coordinate system.
roup of ultimate combl :1/8
- vert. HEB300 onto HEB500 (SS- innerconn.)
Node - 16. Position of connection coordinate system related to node : : x : 0.00 mm,y : 0.00 mm,z : 0.00 mm

2 - vert. HEB300 onto HEB500 (SS- outerconn.)
Node - 13. Position of connection coordinate system related to node : : x : 0.00 mm,y : 0.00 mm,z : 0.00 mm

combi memb Fx Fy Fz Mx My Mz
[kN] [kN} [kN] [kNm] [kNm} [kNm]
130 0 24 91 -21 1 -0
1 sum: 0 24 91 -21 1 -0
230 2 -78 -298 67 4 -0
2 sum ; 2 -78 -298 67 4 -0
330 2 -47 -178 40 4 -0
3 sum: 2 47 -178 40 4 -0
430 2 -48 -184 41 4 -0
4 sum : 2 -48 -184 41 4 -0
530 0 -20 -76 17 -0 0
5 sum: 0 -20 -76 17 -0 0
6 30 -2 82 313 -71 -3 0
B sum: -2 82 313 -71 -3 0
7 30 -2 51 194 -44 -3 0
7 sum: -2 51 194 -44 -3 0
8 30 -2 52 200 -45 -3 0
8 sum : -2 52 200 -45 -3 0

combi memb Fx Fy Fz Mx My Mz
[kN} [kN] [kN] [kNm] [kNm] [kNm)
117 -0 17 -3 =20 0 -0
1 sum: -0 17 -3 =20 0 0
217 -0 -53 34 64 0 0
2 sum: -0 -53 34 64 0 0
317 -0 -31 35 38 0 -0
3 sum: -0 -31 35 38 0 0
417 -0 -32 36 39 0 0
4 sum ; -0 -32 36 39 0 -0
517 -0 -13 -26 16 0 0
5 sum: -0 -13 -26 16 0 0
617 -0 57 -63 -69 0 -0
6 sum: -0 57 -63 -69 0 -0
717 -0 35 -64 43 0 0
7 sum: -0 35 -64 -43 0 0
817 -0 36 -85 ~44 0 0
8 sum; -0 36 -65 -44 0 0

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-24 Rev. A2
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

3 - hor. HEB240 onto vert. HEB300 (SS- innerconn.)

¥ - brace 2“L upperconn. (SS)

combi memb Fx Fy Fz Mx
[kN] kNj} [kN) {kNm] [%Nm]
119 1 162 6 6
1 sum: 1 162 6 6
219 3 -511 -19 -19
2 sum: 3 -511 -19 -19
319 3 -304 -1 -11
3 sum: 3 -304 -1 -11
419 3 -315 -11 -11
4 sum: 3 -315 -11 -11
519 -0 -127 -4 -5
5sum: -0 -127 -4 -5
619 -3 546 21 20
& sum: -3 546 21 20
719 -3 339 13 13
7 sum; -3 339 13 13
‘819 -3 350 13 13
8 sum : -3 350 13 13

combi memb Fx Fy Fz Mx
[kNj [kN] [kN] [kNm]
132 -16 0 16 -0
1sum: -16 0 16 -0
232 -15 0 15 -0
2 sum: -15 0 15 -0
332 -27 0 28 -0
3 sum: -27 0 28 -0
4 32 -28 0 29 -0
4 sum -28 0 29 -0
532 19 0 -20 -0
5sum: 19 0 -20 -0
6 32 19 0 -19 -0
6 sum: 19 0 -19 -0
732 31 0 -31 -0
7 sum: 31 0 -31 -0
8 32 32 0 -33 -0
8 sum: 32 0 -33 -0

My

COoOO0OQCODOCO0O00O0ODOOOO

My
[kNm]

DOO0ODODOODOOO0OODODO0DDOOO

Mz
[kNm]

-1
-1
-2
-2
-2
-2
-2
-2

1

NNNNMNNN -2

Mz
[kNm]

[=}=R+NoloNoNoNa]

Node - 15. Position of connection coordinate system related to node : : x : 0.00 mm,y : 0.00 mm,z : 0.00 mm

Node - 17. Position of connection coordinate system related to node : : x : 0.00 mm,y : 0.00 mm,z : 0.00 mm

Opgesteld : D. Alsemgeest

Datum: 19-04-04
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Project :

Onderdeel :

Malamocco Nav. Lock Gate

Traction Frame: Main calculation

combi memb

115
1 sum:
215
2 sum:
315
3 sum:
415
4 sum :
515
5sum:
6 15
6 sum :
715
7 sum ;
8 15
8 sum:

6 - brace HEB240

combi memb

125
1 sum:;
225
2 sum:
325
3 sum:
425
4 sum :
525
5 sum:
6 25
6 sum:
725
7 sum:
825
8 sum :

Fx
[kN]
-0

-0
-0
-0
-0
-0

-0
0
0
-0
-0
-0
-0
-0
-0

Fx
[kN]
-0
-0
-1
-1

5 - strut HEA160 lowerconn. (ss)
Node - 13. Position of connection coordinate system related to node : : x : 0.00 mm,y : 0.060 mm,z : 0.00 mm

Fy
1kN]
-8

-8
-28
-28
-22
-22
-22
-22
-31
-31
-1
-11
-17
-17
-17
-7

Fy
[kiN]
-137
-137
433
433
258
258
267
267
107
107
-464
-464
-288
-288
-208
298

Fz Mx
[kN] [kNm]
-6

6
-18
-18
14
14
-14
14
-20
-20

-8

-8
11
11
11
1

Fz Mx
[kN) [kNm]
87

a7
=277
=277
-165
-165
-171
-171
-70
-70
295
295
183
183
188
188

-0

My
[kNm}

[=joRsloRalalel-N-)

Node - 15. Position of connection coordinate system related to node : :

My
[kNm]

e S . Y N §

-

-1
-1
-1
A1
-1
-1
-1

Mz
[kNm]

bobbdbbbbdboocoooocoon

X :0.00 mm,y : 0.00 mm,z : 0.00 mm

Mz
[kNm]

Opgesteld : D. Alsemgeest
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Project : Malamocco Nav. Lock Gate O

Onderdeel : Traction Frame: Main calculation

.3.2. Truss girderframe- Gate connections
nternal forces on member(s).

Linear static - extreme or all combinations
Group of member(s} :21,31

Group of ultimate combi :1/8

memb cr.nr dx combi N Vy Vz Mx My Mz
[mm]) kN] [kN] [kN] [kNm} [kNm) [kNm)
21 1 0.0 1 178 16 9 -0 -8 -0
21 1 0.0 2 -564 19 -3 -0 16 5
21 1 0.0 3 =335 3 1 -0 9 4
21 1 0.0 4 347 32 1 -0 9 4
21 1 0.0 5 -140 -20 6 0 2 0
21 1 0.0 6 602 22 19 -0 -22 -4
21 1 0.0 7 374 -34 15 -0 -15 -4
21 1 0.0 8 386 -35 15 -0 -15 -4
31 1 0.0 1 -568 -16 6 0 -1 -0
31 1 0.0 2 192 -19 7 0 -4 0
k)| 1 0.0 3 -327 -31 6 0 -2 0
31 1 0.0 4 -338 -32 6 0 -2 0
3 1 0.0 5 603 20 11 0 -7 0
31 1 0.0 6 -157 22 10 0 -4 -0
31 1 0.0 7 362 34 11 0 -6 -0
31 1 0.0 8 373 35 1" 0 -6 -0
Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer; D2-27 Rev. A2
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Project :

Onderdeel :

Malamocco Nav. Lock Gate

Traction Frame: Main calculation

4.4. Reactions

Reactions (all), ult. comb (all).
Group of node(s) :1/22
Group of ultimate combi :1/8

support node combi Rx Ry Rz Mx My Mz
[kiN) [kN] [kN] [kNm]) [kNm] [kNm]
1 13 1 -0 0 125 0 0 0
1 13 2 3 0 -310 0 0 0
1 13 3 2 0 -179 0 0 0
1 13 4 2 0 -187 0 0 0
1 13 5 0 0 -37 0 0 0
1 13 6 -2 0 398 0 0 0
1 13 7 -2 0 268 0 0 0
1 13 8 -2 0 275 0 0 0
2 14 1 0 13 29 0 38 0
2 14 2 0 11 29 -0 40 0
2 14 3 0 12 32 -0 62 0
2 14 4 0 12 33 -0 64 0
2 14 5 0 22 34 -0 -24 0
2 14 6 0 24 34 0 -26 0
2 14 7 0 23 31 0 -48 0
2 14 8 0 23 30 0 -50 o}
3 16 1 0 -170 -100 19 -1 -0
3 16 2 -3 591 334 -59 -4 0
3 16 3 -2 357 201 -35 -4 (v}
3 16 4 -2 3698 208 -36 -4 0
3 16 5 -0 170 87 -14 0 -0
3 16 & 2 -591 -347 63 3 -0
3 16 7 2 -357 -214 39 3 -0
3 16 8 2 -369 =221 41 K] -0
4 18 1 0 568 0 1 0 0
4 18 2 0 -192 0 4 0 0
4 18 3 0 327 0 2 0 0
4 18 4 0 338 ] 2 0 0
4 18 5 0 -603 (4 7 0 0
4 18 6 0 157 0 4 0 0
4 18 7 0 -362 0 6 0 0
4 18 8 0 -373 0 6 0 0
Opgesteld : D. Alsemgeest Datum: 19-04-04 Bladnummer: D2-28 Rev. A2
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5.1. Checks acc Eurocode 3

EC3. Member all. UC all.

EC:! Code Check

1 1 HEB240
1 2 HEB240
1 3 HEB240
1 4 HEB240
1 5 HEB240
1 6 HEB240
2 7 HEB240
3 8 HEB240
3 9 HEB240
3 10 HEB240
3 11 HEB240
4 12 HEB240
5 13 HEB240
6 14 HEB240
7 15 HEA160
8 16 HEA160
9 17 HEB300
10 18 HEBS00
11 19 HEB240
" 20 HEB240
1 21 HEB240
12 22 HEAS500
12 23 HEA500
12 24 HEAS00
13 25 HEB240
14 26 HEB240
15 27 HEB240
15 28 HEB240
15 29 HEB240
16 30 HEB300
17 31 HEB240
18 R22LT
19 332LT
20 34 HEBS00
20 35 HEBS00

Macro  Member  Section

m

- Brief output; max. unity check for all members
- Extended output ; for govemning check

Position

1.78
0.00

Ult. comb

NRPORTONONONOAMRAANNNOOOIUOR_2LADMANOIOIOIOD

Project : Malamocco Nav. Lock Gate O
Onderdee! : Traction Frame: Main calculation
5. Results

sect. chk,

0.25
0.26
0.12
0.12
0.23
0.23
0.18
0.13
0.15
0.15
0.12
0.17
0.14
0.08

0.10

stab chk.

0.35
0.32
0.16
0.16
0.28
0.33
0.24
0.18
0.21
0.20
0.16
0.22
0.14
0.08
0.04
0.04
0.14
0.01
0.31
0.33
0.4
0.03
0.04
0.03
0.22
0.07
0.07
0.07
0.07
0.21
0.07
0.42
0.01
0.11
0.11

Opgesteld : D. Alsemgeest

Datum: 19-04-04
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Project : Malamocco Nav. Lock Gate

Onderdeel : Traction Frame: Main calculation

£C3. Member all. UC all. Extended output for govemning check

[EC3 Code Check
Macro 18 Member 32 2LT S 355 Ulit. comb 4

Basic data EC3
partial safety factor Gamma MO for reslstance of cross-sections
partial safety factor Gamma M1 for resistance to buckling

partial safety factor Gamma M2 for resistance of net sections

Material data

yield strength fy 355.00 MPa
tension strength fu 510.00 MPa
fabrication welded
SECTION CHECK

he critical check is on position 0.85 m
is definition :

L local y- axis in this code check is referring to the local 2 axis in EPW
L local z- axis in this code check is referming to the local y axis in EPW

Internal forces

NSd -40.53 kN
Vy.Sd -0.00 kN
Vz.Sd -0.00 kN
Mt.sd 0.00 kNm
My.Sd 0.00 kNm
Mz.8d -0.02 kNm
}Dnly elastic check

Eompression check
laccording to article 5.4.4. and formula (5.16})
Section classification is 3.

Table of values
Nc.Rd 341.00 kN
unity check 0.12

Combined bending, axial force and shear force check
fccording to article ENV 1993-1-3 : 5.7 and formula ENV 19983-1-3: (5.11a,b,¢)
Section classification is 3.

Table of values

sigma N 42.19 MPa
sigma Myy 0.00 MPa
sigma Mzz 3.17 MPa
Tauz -0.00 MPa
Tauz -0.00 MPa
Taut .00 MPa
1] 0.00 place 9

unity check 0.13

Element satisfies the section check !

0.42

Opgesteld : D. Alsemgeest Datum: 19-04-04

Bladnummer; D2-30 Rev. A2
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Project :

Malamocco Nav. Lock Gate

Bccording to article 5.5.1. and formula (5.45)

Table of values

Nb.Rd 99.62 kN
Beta A 1.00
unity check 0.41

Torsional-flexural buckling check

Table of values
Nb.Rd

Beta A

Reduced slendemess
Reduction factor

sigma,cr,T

sigma,cr,TF

Torsicnal buckling length

unity check

ICompression and bending check
pecording to article 5.5.4. and formula (5.53)

Table of values

ky 1.07
kz 1.50
muy -0.37
muz -2.07
BetaMy 1.80
BetaMz 1.30
Linity check =0.41+0.00+0.01 =0.42

Compression, bending and LTB check
Recording to article 5.5.4. and formula (5.54)

Table of values

kit 0.91
kz 1.50
muilt 0.25
muz -2.07
BetaMit 1.80
BetaMz 1.30
unity check =0.41 + 0.00 + 0.01 = 0.42

Element satisfies the stability check !

Onderdeel : Traction Frame: Main calculation

ISTABILITY CHECK
Buckling parameters yy 2z

type non-sway non-sway
Slendemess 70.27 113.03
Reduced slendemess 0.92 1.48
Buckling curve c c
Imperfection 0.49 0.49
Reduction factor 0.59 0.32
Length 1.71 1.7 m
Buckling factor 1.00 1.00
Buckling length 1.71 1.71 m
Critical Euler load 403.21 155.84 kN
Buckling check

pccording to article ENV 1983-1-3 : 6.2.3 and formula (6.1) (6.4a-b)(6.5a-b)(6.6)

108.50 kN
1.00
1.48
0.35
812.93 MPa
162.24 MPa
171 m
0.37

Opgesteld : D. Alsemgeest

Datum: 19-04-04

Bladnummer: D2-31

Rev. A2
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