
Acciaio s450 1 MPa=1 N/mm2

fyk 450
fyd 428,57

coefficienti di carico SLU (D.M. 2008, tab2.6.I)

γG1 1,3

γG2 1,3

γQ 1,5

Joint OutputCase CaseType U1 U2 U3 R1 R2 R3

Text Text Text m m m Radians Radians Radians

5522 COMB0 Combination 0,101574 -0,004967 -0,286867 0,000548 0,008803 0,001095

5521 COMB0 Combination 0,083881 -0,003729 -0,286456 0,000543 0,008826 0,000569

5868 COMB0 Combination 0,102141 -0,003336 -0,285838 -0,000168 0,008786 0,000072

5869 COMB0 Combination 0,084961 -0,003559 -0,285458 -0,000172 0,008816 0,000124

5867 COMB0 Combination 0,101766 -0,001373 -0,284047 -0,000971 0,008819 -0,000576

5866 COMB0 Combination 0,084189 -0,003317 -0,283629 -0,000968 0,008838 -0,000394

5276 COMB0 Combination 0,100394 -0,006753 -0,283339 0,001524 0,00889 0,000942

5275 COMB0 Combination 0,082486 -0,003831 -0,282943 0,001518 0,00889 0,000625

2613 COMB0 Combination 0,083896 -0,00318 -0,280464 -0,001033 0,008889 -0,000446

2614 COMB0 Combination 0,101608 -0,001038 -0,280376 -0,00105 0,008874 -0,000702

4885 COMB0 Combination 0,100995 0,000108 -0,278726 -0,00171 0,008817 -0,000257

4886 COMB0 Combination 0,083347 -0,00319 -0,278336 -0,001709 0,008818 -0,000279

5271 COMB0 Combination 0,09473 -0,007642 -0,276514 0,002121 0,008196 0,000935

5272 COMB0 Combination 0,078487 -0,003731 -0,276152 0,002122 0,0082 0,000756

3232 COMB0 Combination 0,082282 -0,004526 -0,274448 0,001042 0,008625 0,000443

3233 COMB0 Combination 0,099621 -0,007247 -0,274363 0,001069 0,008589 0,000729

5273 COMB0 Combination 0,08164 -0,004437 -0,271158 0,001599 0,008902 0,000512

5274 COMB0 Combination 0,100489 -0,008069 -0,271064 0,001603 0,008901 0,000351

6254 COMB0 Combination -0,094458 0,003575 -0,270877 -0,000343 -0,00854 0,000048

6253 COMB0 Combination -0,077349 0,002613 -0,270501 -0,000347 -0,008543 0,00009

3389 COMB0 Combination 0,097466 0,001396 -0,269623 -0,002528 0,008486 -0,00094

6245 COMB0 Combination -0,093154 0,004737 -0,269385 -0,000968 -0,008558 0,00007

5556 COMB0 Combination -0,092579 0,002374 -0,269336 0,000234 -0,007934 -0,000078

3390 COMB0 Combination 0,080335 -0,003176 -0,269315 -0,002526 0,008499 -0,000903

6246 COMB0 Combination -0,076111 0,002642 -0,269009 -0,000973 -0,008562 0,000248

5557 COMB0 Combination -0,07728 0,002545 -0,268998 0,000231 -0,007936 0,000003489

6399 COMB0 Combination 0,090976 -0,008546 -0,268136 0,002556 0,007865 0,000953

6400 COMB0 Combination 0,0753 -0,003661 -0,267784 0,002561 0,007866 0,000863

3707 COMB0 Combination -0,094018 0,00122 -0,267422 0,000661 -0,008246 0,000089

3708 COMB0 Combination -0,077643 0,002454 -0,267061 0,000667 -0,008248 -0,000042

6251 COMB0 Combination -0,077136 0,002628 -0,267052 -0,000399 -0,008579 0,000094

6252 COMB0 Combination -0,094533 0,003625 -0,266966 -0,0004 -0,008576 0,000177

TABLE:  Element Forces - Frames
Frame Station OutputCase CaseType P V2 V3 T M2 M3 FrameElem ElemStation
Text m Text Text KN KN KN KNm KNm KNm Text m

7898 0 COMB1 Combination 1271,268 108,049 -30,23 -7,0955 -71,4249 79,5317 7898-1 0
7898 1,04331 COMB1 Combination 1271,268 108,049 -30,23 -7,0955 -39,8857 -33,1969 7898-1 1,04331
7898 2,08661 COMB1 Combination 1271,268 108,049 -30,23 -7,0955 -8,3466 -145,9256 7898-1 2,08661
2986 0 COMB1 Combination 1051,652 52,423 -264,704 -33,8061 -208,7613 29,36 2986-1 0
2986 0,60261 COMB1 Combination 1051,652 52,423 -264,704 -33,8061 -49,2466 -2,2311 2986-1 0,60261
2986 1,20523 COMB1 Combination 1051,652 52,423 -264,704 -33,8061 110,2681 -33,8223 2986-1 1,20523
2982 0 COMB1 Combination 1023,444 75,573 -3,603 -3,2167 19,395 106,0947 2982-1 0
2982 1,67901 COMB1 Combination 1023,444 75,573 -3,603 -3,2167 25,4439 -20,7935 2982-1 1,67901
2982 3,35803 COMB1 Combination 1023,444 75,573 -3,603 -3,2167 31,4928 -147,6817 2982-1 3,35803
8424 0 COMB1 Combination 1010,828 -17,009 -92,498 7,1618 -30,9357 41,793 8424-1 0
8424 0,00379 COMB1 Combination 1010,828 -17,009 -92,498 7,1618 -30,5849 41,8575 8424-1 0,00379
8424 0,00758 COMB1 Combination 1010,828 -17,009 -92,498 7,1618 -30,2341 41,922 8424-1 0,00758
9220 0 COMB1 Combination 944,832 -8,567 37,837 -3,6291 60,9134 -18,0325 9220-1 0
9220 1,5797 COMB1 Combination 944,832 -8,567 37,837 -3,6291 1,1422 -4,4999 9220-1 1,5797
9220 3,15939 COMB1 Combination 944,832 -8,567 37,837 -3,6291 -58,6291 9,0327 9220-1 3,15939

10570 0 COMB1 Combination 943,849 -20,741 132,381 13,628 171,0933 -28,436 10570-1 0
10570 1,10821 COMB1 Combination 943,849 -20,741 132,381 13,628 24,3869 -5,4509 10570-1 1,10821
10570 2,21643 COMB1 Combination 943,849 -20,741 132,381 13,628 -122,3194 17,5342 10570-1 2,21643
9219 0 COMB1 Combination 935,263 -105,804 -29,304 3,5838 -22,1817 -96,2499 9219-1 0
9219 0,90043 COMB1 Combination 935,263 -105,804 -29,304 3,5838 4,2041 -0,9809 9219-1 0,90043
9219 1,80085 COMB1 Combination 935,263 -105,804 -29,304 3,5838 30,5898 94,2881 9219-1 1,80085

10039 0 COMB1 Combination 933,241 37,752 -3,977 8,3386 -11,3507 41,0196 10039-1 0
10039 1,64452 COMB1 Combination 933,241 37,752 -3,977 8,3386 -4,8102 -21,065 10039-1 1,64452
10039 3,28904 COMB1 Combination 933,241 37,752 -3,977 8,3386 1,7302 -83,1496 10039-1 3,28904
1656 0 COMB1 Combination 930,947 9,764 57,983 -2,5593 -70,4131 -81,1702 1656-1 0
1656 0,2746 COMB1 Combination 930,947 9,764 57,983 -2,5593 -86,3352 -83,8514 1656-1 0,2746
1656 0,5492 COMB1 Combination 930,947 9,764 57,983 -2,5593 -102,2573 -86,5326 1656-1 0,5492

12281 0 COMB1 Combination 913,19 -13,235 21,532 6,3203 15,4315 -26,264 12281-1 0
12281 1,36562 COMB1 Combination 913,19 -13,235 21,532 6,3203 -13,9728 -8,1905 12281-1 1,36562
12281 2,73124 COMB1 Combination 913,19 -13,235 21,532 6,3203 -43,3771 9,883 12281-1 2,73124
8120 0 COMB1 Combination 907,128 114,859 23,901 36,214 54,3944 -66,4635 8120-1 0
8120 0,00229 COMB1 Combination 907,128 114,859 23,901 36,214 54,3397 -66,7264 8120-1 0,00229
8120 0,00458 COMB1 Combination 907,128 114,859 23,901 36,214 54,285 -66,9894 8120-1 0,00458
6846 0 COMB1 Combination 897,708 24,036 -4,183 -0,5373 -13,4484 24,3499 6846-1 0
6846 2,06822 COMB1 Combination 897,708 24,036 -4,183 -0,5373 -4,7971 -25,3621 6846-1 2,06822
6846 4,13644 COMB1 Combination 897,708 24,036 -4,183 -0,5373 3,8542 -75,0741 6846-1 4,13644
2459 0 COMB1 Combination 858,636 31,147 13,754 18,8009 -84,2221 17,2628 2459-1 0
2459 0,04605 COMB1 Combination 858,636 31,147 13,754 18,8009 -84,8554 15,8285 2459-1 0,04605
2459 0,09209 COMB1 Combination 858,636 31,147 13,754 18,8009 -85,4887 14,3943 2459-1 0,09209

11125 0 COMB1 Combination 853,366 92,594 -112,417 -16,9892 -8,1203 -54,3056 11125-1 0
11125 0,05977 COMB1 Combination 853,366 92,594 -112,417 -16,9892 -1,4008 -59,8402 11125-1 0,05977
11125 0,11954 COMB1 Combination 853,366 92,594 -112,417 -16,9892 5,3186 -65,3748 11125-1 0,11954
11041 0 COMB1 Combination 848,743 -68,879 26,902 13,7694 44,7274 -116,7486 11041-1 0
11041 1,42315 COMB1 Combination 848,743 -68,879 26,902 13,7694 6,4423 -18,724 11041-1 1,42315
11041 2,84629 COMB1 Combination 848,743 -68,879 26,902 13,7694 -31,8429 79,3007 11041-1 2,84629
12563 0 COMB1 Combination 838,689 132,328 210,631 -0,0996 48,477 18,2735 12563-1 0
12563 0,22767 COMB1 Combination 838,689 132,328 210,631 -0,0996 0,5226 -11,8535 12563-1 0,22767
12563 0,45534 COMB1 Combination 838,689 132,328 210,631 -0,0996 -47,4317 -41,9806 12563-1 0,45534
2156 0 COMB1 Combination 826,288 47,701 255,334 15,4592 9,5449 -26,877 2156-1 0
2156 0,16882 COMB1 Combination 826,288 47,701 255,334 15,4592 -33,5617 -34,9301 2156-1 0,16882
2156 0,33765 COMB1 Combination 826,288 47,701 255,334 15,4592 -76,6683 -42,9833 2156-1 0,33765
835 0 COMB1 Combination 810,292 -6,385 219,559 15,9318 58,3354 -71,8454 835-1 0
835 0,23166 COMB1 Combination 810,292 -6,385 219,559 15,9318 7,4727 -70,3664 835-1 0,23166
835 0,46332 COMB1 Combination 810,292 -6,385 219,559 15,9318 -43,3899 -68,8873 835-1 0,46332

11039 0 COMB1 Combination 803,108 -26,124 -114,694 -13,0274 -42,8921 -43,1354 11039-1 0
11039 0,58892 COMB1 Combination 803,108 -26,124 -114,694 -13,0274 24,653 -27,7508 11039-1 0,58892
11039 1,17783 COMB1 Combination 803,108 -26,124 -114,694 -13,0274 92,1981 -12,3663 11039-1 1,17783
5975 0 COMB1 Combination 787,396 -53,489 242,264 17,381 91,7033 -74,5782 5975-1 0
5975 0,25234 COMB1 Combination 787,396 -53,489 242,264 17,381 30,571 -61,0809 5975-1 0,25234
5975 0,50467 COMB1 Combination 787,396 -53,489 242,264 17,381 -30,5613 -47,5837 5975-1 0,50467
2984 0 COMB1 Combination 786,71 83,288 172,134 34,803 106,9291 41,4198 2984-1 0
2984 0,81294 COMB1 Combination 786,71 83,288 172,134 34,803 -33,0054 -26,2881 2984-1 0,81294
2984 1,62588 COMB1 Combination 786,71 83,288 172,134 34,803 -172,9399 -93,996 2984-1 1,62588
7776 0 COMB1 Combination 786,332 74,833 -216,963 -49,0638 -216,8048 42,7342 7776-1 0
7776 0,87477 COMB1 Combination 786,332 74,833 -216,963 -49,0638 -27,0123 -22,7274 7776-1 0,87477
7776 1,74954 COMB1 Combination 786,332 74,833 -216,963 -49,0638 162,7801 -88,189 7776-1 1,74954
6384 0 COMB1 Combination 760,87 -1,986 37,129 16,0784 79,5714 -8,8114 6384-1 0
6384 0,83216 COMB1 Combination 760,87 -1,986 37,129 16,0784 48,6744 -7,1585 6384-1 0,83216
6384 1,66433 COMB1 Combination 760,87 -1,986 37,129 16,0784 17,7774 -5,5057 6384-1 1,66433
9347 0 COMB1 Combination 754,458 -47,086 -11,285 -1,8117 9,4384 -63,2293 9347-1 0
9347 0,96079 COMB1 Combination 754,458 -47,086 -11,285 -1,8117 20,2811 -17,9899 9347-1 0,96079
9347 1,92158 COMB1 Combination 754,458 -47,086 -11,285 -1,8117 31,1238 27,2495 9347-1 1,92158
7308 0 COMB1 Combination 749,648 73,736 -131,932 4,4712 -94,611 -14,9133 7308-1 0
7308 0,27727 COMB1 Combination 749,648 73,736 -131,932 4,4712 -58,0298 -35,3584 7308-1 0,27727
7308 0,55455 COMB1 Combination 749,648 73,736 -131,932 4,4712 -21,4486 -55,8035 7308-1 0,55455
691 0 COMB1 Combination 742,465 -43,122 -58,119 31,0669 -36,1311 -66,6653 691-1 0

Analisi dei carichi [ALLEGATO D]
- Sezione1 457,2*8,0 mm= 0.86 kN/m
- Sezione2 355,6*8,0 mm= 0.67 kN/m
- Carico sezione per supporto etfe= 0.11 kN
- Carico neve (D.M. 2008) = 4.6 kN
totale = 4.71 kN

Verifica abbassamento (D.M. 2008, tab 4.2.X)
famm = 2L/200
L= 38 m
famm= 0.38 m
f= 0.28 m

Combinazione carico SLU [allegato H]
G1*γG1= (programma)
G2*γG2= 0.143 kN
Q*γQ= 6.90 kN
totale= 7.04 kN

Verifica snellezza (D.M. 2008, 4.2.VI)
Metodo omega
Sezione1 457,2*8,0 mm
i (raggio d’inerzia)= 15.9 cm
Sezione2 355,6*8,0 mm
i (raggio d’inerzia)= 12.4 cm

λ =L0/i
Luce di libera inflessione L0=β*L   (con β=1)
λ < 50      ω=1,00

Verifica presso/tenso flessione (D.M. 2008, 4.2.12)
fyd acciaio s450= 428571 kN/m2

Sezione1 457,2*8,0 mm
Wx, Wy (modulo di resistenza)= 0.00125 m3

Sezione2 355,6*8,0 mm
Wx, Wy (modulo di resistenza)= 0.00074 m3

σ= ω*Nsd/A + Msdx/ Wplx * Msdy/ Wply

Verifica a taglio (D.M. 2008, 4.2)
Vrd = (A x fyd)/√3 x 1,05
Vrd sezione 1= 1696 kN
Vrd sezione 2= 1312 kN

Verifica delle aste situate all’interno dell’involucro (posizionate perpendicolarmen-
te alle due superfici esterne) che subiscono il momento dato dalla coppia di forze 
come conseguenza dello scorrimento della struttura.

Verifica a taglio (D.M. 2008, 4.2)
Vrd = (A x fyd)/√3 x 1,05
Vrd sezione 1= 1696 kN
Vrd sezione 2= 1312 kN

Verifica a flessione (D.M. 2008, 4.2)
fyd acciaio s450= 428571 kN/m2

Sezione1 457,2*8,0 mm
Wx, Wy (modulo di resistenza)= 0.00125 m3

Sezione2 355,6*8,0 mm
Wx, Wy (modulo di resistenza)= 0.00074 m3

Mrd1= fyd*Wpl/(1,05)= 508.57 kNm
Mrd2= fyd*Wpl/(1,05)= 302.04 kNm 

Schema progressivo elementi portati

1. Connessione tra aste tramite giunti a imbocco con sistema di bullonatura a viti 
passanti.
2. Connessione tra aste e canali di gronda su supporti in acciaio preventivamente 
saldate.
3. Sistema di ancoraggio membrana ETFE a profilati metallici.
4. Connessione bullonata tra supporto membrana ETFE e canale di smaltimento 
acque meteoriche.

Deformata (fattore di scala 50)(U3) Abbassamenti riferiti ai singoli giunti

Sezione circolare cava: 
d=457,2 s=8,0 mm
peso=88,2 kg/m
area=113 cm2

Sezione circolare cava: 
d=355,6 s=8,0 mm

peso=68,3 kg/m
area=87,4 cm2
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