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PREMESSA

In espletamento all'incarico ricevuto dalla Ditta PERI S.p.A.,, con sede in
BASIANO (M), di effettuare il calcolo di verifica della stability delle strutture
portanti metalliche prefabbricate, costituenti una scala a torre, verifica richiesta
dalle Norme Vigenti, il sottoscritto Dott. Ing. GIANMARIO ALDEGHI (Codice
Fiscale LDG GMR 52729 E507T), nato a LECCO il 29 Dicembre 1952 e
domiciliato in Via PETRARCA, 34/B - MANDELLO DEL LARIO (LC), Ingegnere
Libero Professionista iscritto all’Ordine Degli Ingegneri Della Provincia Di LECCO
al n®114, a seguito del sopralluogo effettuato presso gli stabilimenti della PERI
S.p.A. ove ha preso visione delle componenti strutturali prefabbricate da
utilizzare per la realizzazione delle strutture, presa visione delia
documentazione fornita dalla Ditta PER! S.p.A. produttrice delle componenti
strutturali metalliche prefabbricate rifetisce quanto segue.




OGGETTO DEL CALCOLO D! VERIFICA

YAPERIUPISCALA2.DOC

Si fa riferimento alle Relazioni di Calcolo:

- P1 “SCALA A TORRE RAMPE BIDIREZIONALI".
- P2 “SCALA A TORRE RAMPE MONODIREZIONALL",

La scala & la stessa, {'unica particolarita & che si addossa all'edificio con il lato
corto e non con il lato lungo.

La scala viene ancorata ogni 4 mt in altezza, e viene studiato un modelio
relativo, partendo da quello .di rampa monodirezionale modificando
opportunamente gli ancoraggi.

Il presente calcolo di verifica riguarda quindi le strutture portanti di una scala a
torre con rampe mono ¢ bidirezionali di altezza max pari a 60 mt avente base
rettangolare di 1.5 x 3 mt, vincolata ad intervalli di 4 mt in altezza e comunque
sempre in sommita.

Il calcolo & valido anche per-scala con base rettangolare 1.5 x 2.5 mt.

La struttura & costituita da elementi della serie Rosett che realizzano una
struttura costituita da montanti tralicciati sulle quattro facce con traversi e
diagonali.

La scala a torre cosi concepita consente l'accesso all'opera servita in
corrispondenza della sua elevazione massima.

Dalle verifiche effettuate € possibile tuttavia impiegare la torre prevedendo
uscite intermedie sul lato di larghezza 3 mt, sopprimendo le diagonali In
corrispondenza delle stesse.

E’ possibile altresi l'utilizzo prevedendo in alternativa uscite sul lato di larghezza
1.5 mt, sopprimendo solo le diagonali in corrispondenza dell'uscita per un
massimo di un campo si e uno no.

Per quanto riguarda i limiti di utilizzo per vento e neve sono gli stessi delle altre
Relazioni.

L’'ancoraggio tipico e il seguente:




3. NORMATIVE

Le normati_ve adottate sono [e seguenti:
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Legge 05/11/1971 N.1086
Norme per la disciplina delle opere di conglomerato cementizio armato,
normale e precompresso, ed a struttura metallica.

D.M. 09/01/1996 ,
Norme Tecniche per I'esecuzione delle opere in cemento armato normale e

precompresso e per le strutture metalliche.

CNR 10011/88 [Ristampata come CNR 1.001.1-86 Boliettine CNR XXVI

'N.164 1992]

Costruzioni di acciaio: Istruzioni per il calcolo, l'esecuzione e la
manutenzione.

‘D.M. 16/01/1996

Norme Tecniche relative ai “Criteri generali per la verifica di sicurezza delle
costruzioni e dei carichi e dei sovraccarichi”.

Circolare 04/07/1996 N.156AA.GG./STC Ministero dei Lavorj Pubblici
Istruzioni per 'applicazione delle “Norme Tecniche relative ai criteri generali
per la verifica di sicurezza delle costruzioni e dei carichi e del sovraccarichi”
di cui al D.M. 16/01/1996.

D.P.R. N.164/1956 per i ponteggi metallici

CNR 10027/85
Strutture di accialo per opere provvisionali: Istruzioni per il calcolo,

I'esecuzione, il collaudo e la manutenzione.




4, VERIFICA DELLE STRUTTURE

4.1 TORRE H = 60 MT CON DIAGONALI! E TRAVERSI SU TUTTI | QUATTRO | LATI

Si analizza un modello spaziale avente H = 24 mt applicando i carichi trasmessi
dalla parte non modellizzata da 24 a 60 mt (File per SAP 90 PERITOZ).

4.1.1 CONDIZIONI DI CARICO

Cond.1

Cond.2

Cond.3

Pesi propri struttura calcolata dal SAP 90.

Peso proprio dovuto alla parte di scala da 24 mt a 60 mt.
Peso di L tronco di 2 mt — 191 Kg.

Peso tronco da 24 a GQ mt.

P= 191/2 x (60 - 24) = 3438 Kg da ripartire su 4 montanti:
F,=-3438/4 = - 860 Kg — 8.6 KN

Applicata ai nodi 38, 138, 238, 338.

Sovraccatico. -

Si considera applicato un carico per neve péri a 250 Kg/m2x 0.8 =
200 Kg/m? al 100% su due rampe e il 30% su altre due sottostanti:

g: = 2x0.62/2 = 0.62 KN/ml[ > NSL 2

Sulle aste 5190+5192, 5200:5202, 5210:5212, 5220:5222,
5520, 5523.

q:=0.62x3=0.19KN/ml — NSL 3

Sulle aste 5230+-5232, 51.60+5162, 5170+5172, 56180+5182.

Cond.4+6 Non usate.
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Cond.7
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Vento x.

—2 X

Supetficie esposta del lato da 1.5 mt per un tronco di 2 mt.

Montanti 2x2x0.0483 = 0.194 m?

Correnti orizzontali 2x1.5x0.060= 0.180m=2 s

Diagonale 25x0.0424=  0.106 m? 0-6m

Corrente appoggio rampe 1.5 x 0.08 = 0.120 m?

Cosciali scale 2x27x0.02= 0108 m? 0.232 m?

Gradini 0.62x0.02x10 = 0.124 m? '
0.832 m2

Considero un pressione cinetica —» 0.8 KN/m?2 (CNR 10027-85).
Fx=poGiCS

C=1.2 :

od =1 o,=1.05 per categoria 3 e H= 0.6 Hmax
Gr=1+112xou/a,=1+1.12x1/4.05=2.07
Fx=08x207x1.2x5=1988%

Sui nodi 5, 205, 11, 211, 17, 217, 23, 223, 29, 229, 35, 235, 8,
208, 14, 214, 20, 220, 26, 226, 32, 232, 38, 238,

Fx = 1.98 x 0.6/2 = 0.60 KN
Sui nodi 600, 604, 500, 501, 670, 671, 560, 561, 610, 611, 510,
511, 680, 681, 570, 574, 620, 624, 520, 521, 690, 691, 580, 581,
630, 631, 530, 531, 675, 676, 590, 591, 640, 641, 540, 541, 685,
686, 565, 566, 650, 651, 550, 551, 695, 696, 575, 576,

Fx=1.98 x 0.232/4 = 0.12 KN

L'azione del vento per il tratto da 24 a 60 mt si considera assorbita
dagli ancoraggi previsti in questo tratto.
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Cond.8

CAPERIUP/SCALAZ DOC

Ventoy.

Superficie esposta al vento di un tronco da 2 mt.

Montanti 2x2x0.0483 =
Correnti orizzontali 2x3x0.060=
Corrente impalcato 3x0.08 =
Diagonale ' 3.6 x0.0424 =
Cosciali scale 3.9x012=
Parapetto scale 2x095x0.0337 =
- 1.88x0.030 =
1.88 x 0,0337 =

Fy=08x207x12x5=1988

Sui nodi 5, 105, 8, 108, 11, 111, 14, 144, 17, 117, 20, 120,723,

0.194 m2
0.360 m2
0.24 m?2
0.152 m2
0.468 m2
0.064 m2
0.056 m?

0.064 m?

1.598 m?

123, 26, 126, 29, 129, 32, 132, 35, 135, 38, 138.

Fy=1.98 x 1.598/2 = 1.6 KN




4.4.2 SCHEMI MODELLO SPAZIALE

Gli schemi sono gli stessi delle altre Relazioni per cui si inseriscono solo gli
schemi delle piante con gli ancoraggi.

e
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SCALA H=24 MT ROSETT CONTROV. 4 LATI,MONODIREZIONALE

C PERI DISTANZA EDIFICIO 20 CH.

C *** COORDINATE DEI NODI CHM.

PERITOZ
SYSTEM P=0

C N=328 L=8
L=8

C

[

JOINTS

i ¥=-150.
2 =-150.
3 X=-150.
4 X=-150.
5 X=-150.
6 X=-150.
7 A=-150.
8 X=-150.
9 K=-150.
10 X=-150.
11 X=-150.
12 X=-150.
13 X=-150.
14 X=-150.
i5 X=-150.
16 X=-150.
17 X=-150.
18 A=-150.
19 =-150.
20 X=-150.
21 X=-150.
22 X=-150.
23 ®=-150.
24 X=-150.
25 X=-150.
26 X=-150.
27 X=-150.
28 X=-150.
29 X=-150.
36 X=-150.
31 X=-150.
3z X=-150.
33 X=-150.
34 X=-150.
35 X=-150.
36 X=-15C.
37 X=-150.
38 X=-150.
410 X=0.

4q1 x=170.
42 X=170.
43 X=170.
44 %=0.

45 ¥=170.
46 X=170.
47 X=170,
18 ®=0.

49 X=179,
50 X=170.
51 X=170.
52 =0,

53 X=170.
54 x=170.
55 x=170.
56 x=0.

57 ®=170.
58 X=170.
59 X=170.
60 *=0.

61 £=170.
62 ¥=170.
63 X=170.
C 64 x=0,
C 65 X=170.
C 66 X=170.
Cc 67 X=170.
101 X=150.
102 X=150.

YAPERIUPISCALA2.DOC

Y=-75.
Y=-75.
Y=-75,
Y=-75.
Y=-175.
Y=-15,
Y=-175.

=-15,
=-75.
=-75,
=-75.
=-T75,
=-75.
Y=-15.
Y==15,
=-75.
Y=-15.
=-735.
-15.
Y=-T75.
Y=-75,
=-75,
=-75.
Y==15,
==-75.
Y=-75.
Y=-75,

o
I

¥=-75.

¥Y=~75,
¥=-75.
=-75.
=-75,
=-75.
=-75.
Y=-75.
¥=~75,
¥=-75.
¥=75.
Y=-23.2
¥=15,
¥=-75.
¥=75.
¥Y=-23.2
Y=75.
=«75,
¥=75.
Y=-23,2
¥=75.
Y=-75.
¥=75,
=-23.2
Y=175.
Y=-75,

Y=-23.2
¥Y=75,
Y=-75.
Y=75.
=-23.2
Y=75.
Y=-175.
Y=75.
=-23.2
¥=75.
Y=-75,
Y=-T75,
Y=-75.

, TENUTA OGNI 4 MT.LATG STRETTOC

¥k ¥
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L

103
104
105
106
107
108
109
ito
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
221
228
229
230
231
232
233
234
235
236
237
238
301
302
303
304
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X=150.
X=150.
X=150.
X=150.

© ¥=150.

x=150,
X=150.
%=150,
%=150.
X=150.
X=150.
X=150.
%=150.
X=150.
X=150.
X=150.
X=150.
%=150.
¥=150.
®=150.
x=150.
*=150,
¥=150.
%=150.
¥=150.
X=150.
X=150.
X=150.
X=150.
X=150.
X=150,
X=150.
X=150,
%=150,
X=150.
X=150.
X=-150.
X=-150.
X=-150.
X=-150.
=-150.
X=-150.
®=-150.
X=-150.
X=-150,
X=-150.
X=-150.
X=-150.
X=-150.
X=-150.
X=-150.
X=-150.
X=-150.
*=-150.
X=-150.
X=-150.
X=-150.
X=-150.
R=-150.
=-150.
X=-150,
=-150.
=-150.
=-150.
=-150.
=~150.
=-150,
X=-150.
x=-150.
=-150,
X=-150.
X=-150.
%=-150,
=-150.
¥=150.
X=150.
¥=150.
¥=150.

=-75,
¥Y=-75.
Y=-75.
¥=-T75,
Y=-75.
Y=-75.
Y==15,
Y=-75.
Y=-15,
Y=-175.
Y=-75.
¥=-75.
Y=-75.
Y==-75.
Y=-75.
Y=-75.
Y=-75.
Y=-75.
Y=-175.

=-75.

=-75.
Y=-15.
¥Y=-75,

Z=100,
Z=150.
z=250.
Z=300.
Z=350.
2=450.
2=500.
2=550.
2=650.
=700,
2=750.
Z2=850.
Z=900.
Z=950,
Z=1050.
2=1100.
2=1150.
2=1250.
Z=1300,
2=1350.
Z=1450.
Z=1500.
2=1550.
Z=1650.
2=1700.
a=1750,
Z=1850.
Z=1900.
Z=1950,
2=2050.
2=2100.
2=2150.
Z=2250.
Z=2300.
2=2350.
Z=2450.

=50
2=100.
2=150.
Z=250.
2=300.
2=350,
Z=450C.
Z=500.
Z=550.
2=650,
2=T700.
Z=150.
2=850.
2=900.
Z=950.
Z=1050.
2=1100.
2=1150.
2=1250.
Z=31300.
2=1350.
Z2=1450.
2=1500,
2=1550.
Z=1650.
Z=1700.
Z=1750.
2=1850.
2=1900,
2=1950.
Z=2050,
Z=2100.
2=2150.
Z2=2250.
2=2300.
2=2350.
7=2450.
Z=0,
Z=50
Z=100.
2=150,




L/

305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
500
501
502
503
510
511
512
513
520
521
522
523
530
531
532
533
540
541
542
543
550
551
552
553
560
561
562
563
570
571
572
573
580
581
582
583
590
591
592
593
565
566
567
568
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X=150.
X=1530,
X=150.
%=150,
X=150.
X=150.
X=150.
X=150,
%=150.
X=150.
X=150,
X=150.
X=150.
X=150.
X=1530.
X=150.
X=150,
X=150.
X=150.
X=150.
X=150.
X=150.
X=150.
X=150.
X=150.
X=150.
X=150,
¥=150.
X=150.
X=150.
X=150.
¥=150.
X=150.
X=150,

‘X=~150.
X=-150,.
X=-150.
X=-150.
X=-150.

=-15C.
¥=-150.
X=-150.
X=-150,
X=-150.
¥=-150.
X=-150.
X=-150.
K=-150.
X=-150.
¥=-150,
X=-150.
X=~150.
X=-150.
X=-150,
X=-150.
X=-150,
X=-150.
X=-~150.
X=-150.
%=-150.
A=-150,
X=-150.

=-15G¢.
X=-150.
X=-150.
X=~150.
X=-150,
X=-150.
X=-150.

=-150,
X=-150.
X=-150.

=~150,
X=-150,
X=-150.
%=-150.
X=-150.
X=-150.

¥=75,
Y=15.
¥Y=15,
Y=75.
Y=75.
Y=75.
Y=75.

Y=75, -

¥Y=175,
¥=75.
¥Y=75.
¥=75.
¥=75.
¥Y=175,
¥=735.
¥=75.
Y=75.
Y=75.
Y=75.
Y=75.
¥=15.
Y=75.

¥=75,
y=75,
¥=15.
¥=75.
Y=75.
Y=75,

Y=75.
¥Y=75.
Y=75.
¥=735.
Y=-T70.

Y=70.
Y=-70.

¥=-70,

Y=-70.

¥=T70.
Y=-70.
Y=-8,

Y=170.
Y=-70.
Y=-8,
=8,
Y=70.
Y=-70,
Y=-8,
Y=3.
Y=70.
¥=-70.
Y=-8,

=70,
¥==70,

Y=8,
¥=70.
Y=-70.

Y=8.
Y=170.

¥Y=-8,
=§.
Y=70.

Z=250.
2=300.
2=350.
Z2=450.
2=500.
Z=550.
Z=650.
Z=700,
2=1750.
Z=850.
2=900,
2=950.
Z=1050.
2=1100,
2=1150.
Z=1250.
2=1300,
2=1350.
Z=1450,
2=1500.
2=1550.
Z=1650,
2=1700.
Z=1750,
£=1850.
Z=1900.
Z=1950.
2=2050.
Z=2100.
2=2150.
2=2250.
2=2300.
Z=2350.
Z=2450.
Z=250.
Z=250,

2=250.
2=650.
Z=650.
2=650.
Z=650.
Z=1050,
2=1050.
2=1050,
2=1050.
Z=1450,
2=1450.
Z=1450.
Z=1450,
Z=1850.
Z=1850.
Z=1850.
%Z=1850,
%=2250.
2=2250,
2=2250,
2=2250.
2=450,
Z=450,
%Z=450,
2=450.
Z=850.
Z=850,
2=850.
2=850,
2=1250.
21250,
2=1250.
2=1250.
2=1650,
%=1650,
Z=1650.
Z=1650,
Z=2050,
Z2=2050,
2=2050,
Z=2050.




s

575 X=~150. ¥=-70. 2=2450.

576 =-150. =-8, %=2450.
577 X=-150. Y=8, Z=2450,
578 ~=-150. Y=70. Z=2450,
600 ®=150. Y=-70. Z=50
601 %=150. Y=-8, 2=50
602 X=150. =3 Z=50
603 X=150. Y=10. z=50
610 X=150. Y=-170, 2=450.
611 X=150. Y=-8, 2=450.
612 X=150, Y=8, 2=450.
613 X=150. Y=70. Z2=450,
620 X=150. ¥=-10, 2=850.
621 ¥=150. ¥Y=-8. 2=850,
622 %=150. =8, 2=850,
623 %=150, Y=70. 2=850.
630 ¥=150. Y=-70. 2=1250.
631 ®=150. ¥=-8. 2=1250,
632 ¥=150. Y=8, 2=1250,
633 X=150. Y=70. £=1250.
640 X=150. . Y=aT0, Z=1650.
641 X=150. Y=-8. Z2=1650,
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5222 736 576 NSL=0,0,1 M=6 LP=2,0 LR=0,1,0,0,1,0 : LX=3 G=49
c
c
C ___________________________________________________________________
C IMPALCATO UDS32X300
C ———————————————————————————————————————————————————————————————————
Cc
5500 672 502 WSL=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5501 673 503 NSL=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5502 612 562 NSL=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5503 613 563 NSL=0,0,0 M=9 LP=2,0 LR=1,1,0,1,1,0 :
5504 682 512 NSL=0,0,0 ¥=9 LP=2,0 LR=1,1,0,1,1,0 :
5505 683 513 NSL=0,0,0 M=9 LP=2,0 LR=1,1,0,1,1,0 :
5506 622 572 NSL=0,0,0 4=9 LP=2,0 LR=1,1,0,1,1,0 :
5507 623 573 NSL=0,0,0 ¥=9 LP=2,0 LR=1,1,0,1,1,0 :
5508 692 522 NSL=0,0,0 M=9 LP=2,0 LR=1,1,0,%,1,0 :
5509 693 523 NSL=0,0,0 M=9 LP=2,0 LR=1,1,0,1,1,0 :
5510 632 582 NSL=0,0,0 ¥=9 LP=2,0 LR=1,1,0,1,1,0 :
5511 633 583 NSL=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5512 677 532 WSL=0,0,0 ¥M=9 LP=2,0 LR=1,1,0,1,1,0 :
5513 678 533 N5L=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5514 642 592 NSL=0,0,0 M=% LP=2,0 LR=1,1,0,1,1,0 :
5515 643 593 NSL=0,0,0 M=9 LP=2,0 LR=1,1,0,1,1,0 :
5516, 687 542 NSL=0,0,2 M=9 LP=2,0 LR=1,1,0,1,1,0 :
_ 5517 688 543 NSL=0,0,2- M=9 LP=2,0 LR=1,1,0,1,1,0 :
I 5518 652 567 NSL=0,0,2 M=9 LP=2,0 LiR=1,1,0,1,1,0 :
PR 5519 653 568 HSL=0,0,2 M=% LP=2,0 LR=1,1,0,1,1,0 :
{'»J 5520 697 552 NSL=0,0,1 M=% LP=2,0 LR=1,},0,1,1,0 :
= 5521 698 553 N51L=0,0,1 M=9 LP=2,0 LR=1,1,0,1,1,0 :
5522 662 577 ¥S1=0,0,1 ™=9 LP=2,0 ILR=1,1,0,1,1,0 :
5523 663 578 NSL=0,0,1 M=9 LP=2,0 LR=1,1,0,1,1,0 :
c
C ___________________________________________________________________
C ANCORAGGI
C ___________________________________________________________________
c
6000 42 308 WNSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0
6001 308 40 NSL=0,0,0 M<10 LP=2,0 LR=0,0,0,0,0,0
6002 40 208 NSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0
6003 43 108 NSL=0,0,0 M=7 1LP=2,0 LR=1,1,0,1,1,0
6004 40 41  ¥SL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0
c .
6100 46 314 NSEL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0 :
6101 314 44 NSL=0,0,0 ¥=10 LP=2,0 LR=0,0,0,0,0,0 :
6102 44 214 NSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0 :
6103 47 114 WSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1,1,0 :
6104 44 45 NSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0
c
6200 50 320 WSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0
6201 320 48 NSL=0,0,0 M=10 LP=2,0 LR=0,0,0,0,0,0
6202 48 220 NSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0
6203 51 120 NSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1,1,0
P 6204 48 49  NSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0
e o
6300 54 326 NSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0 :
6301 326 52 NSL=0,0,0 M=10 LP=2,0 LR=0,0,0,0,0,0 :
6302 52 226 NSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0 :
6303 55 126 NSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1,1,0 :
6304 52 53 NSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0 :
c
6400 58 332 NSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0 :
6401 332 56 NSL=0,0,0 M=10 LP=2,0 LR=0,0,0,0,0,0 :
6402 56 232 K¥SL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0 :
6403 59 132 NSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1,1,0 :
6404 56 57 NSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0 :
c
6500 62 338 NSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,0
6501 338 60 NSL=0,0,0 M=10 LP=2,0 LR=0,0,0,0,0,0
6502 60 238 NSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,0
6503 63 138 NSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1;1,0
6504 60 61  NWSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,0
c
C 6600 66 305 NSL=0,0,0 M=10 LP=2,0 LR=1,0,0,1,0,
C 6601 305 64 NSL=0,0,0 M=10 LP=2,0 LR=0,0,0,0,0,
C 6602 64 205 WSL=0,0,0 M=10 LP=2,0 LR=0,1,0,0,1,
C 6603 67 105 NSL=0,0,0 M=7 LP=2,0 LR=1,1,0,1,1,
C 6604 64 65 NSL=0,0,0 M=7 LP=1,0 LR=1,1,0,1,1,
C
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€ ASTE FITTIZIE PER PASSERELLE
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1l

2 LP=2,0 LR
2 LP

1950 502 673 NSL=0,0,0 M

2,0 LR=

1951 562 613 NSL=0,0,0 M

1952 512 683 NSL=0,0,0 M=2 LP=2,0 LR

2 LP=2,( LR=1
2 LP=2,0 LR=1
2 LP=2,0 LR

0,0,0 M=
0,0,0 M=2 LP
0,0,0 M=2 LP

1853 572 623 NSL

1954 522 693 NSL

0,0,0 M

1955 582 633 NSL=0,0,0 M

1257 532 678 NSL
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L B TR B SV

2,0 LR=

2,0 LR=

1958 592 643 NSL
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1959
1560
1961
1962

LOADS
Cc

542 688 NSL=0,0,0 M=2 LP=2,0 LR=

567 653 NSL=0,0,0 M=
552 698 NSL=0,0,0 M
577 663 NSL=0,0,0 M=
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Dal file PERITOZ.F3F si ricavano per combinazione delle azioni elementari, le
azioni massime per le componenti strutturali.

Per ciascuna delle quali si allegano i seguenti estratti dal file PERITOZ.F3F
relativi agli elementi piu sollecitati di cui viene eseguita la verifica:

.T0Z1 MONTANTI
.T0Z 4 ANCORAGGI

Per gli altri elementi restano valide le verifiche gia fatte nelle altre Relazioni gia
citate.
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Caniend

i

Y:\PERIUP\TOZ1

PERITOZ

FRAME

ELT LOAD
ID COND

1o Lo

PR, WL AN

ELEMENT

AXIAE DIST
FORCE ENDIX

~-. 117

-6.92

-4,00

-3.85

00
.60
.00
-.34

-2.47

-3.85

.00

YAPERIUP/SCALA2.DOC

50.

50.

50.

50.

50.

50.

50.

50.

SCALA H=24 MT ROSETT CONTROV.

4 LATI,MONODIREZIONALE

PROGRAM: SAPY0/FILE: PERITOZ. FiF

FORCES
1-2 PLANE 1-3 PLANE

SHEAR MOMENT SHEAR MOMENT
-.00 .22 -.00 .40
~. 00 -.01 -.00 .01
.06 .00 .00 .00
.06 3.21 .00 .15
07 .00 -.00 .00
.07 3.74 -.00 -.06
.04 .00 .00 .00
.04 2.08% .00 ~.03
-.02 .00 -.01 .00
-.02 -.86 -.01 —.54
.83 .00 -.04 .00
.83 41.07 -.04 -2.06
-.02 3.18 .00 .15
-.02 2.16 .00 .27
-.02 3.70 .00 -.05
-.02 2.52 . . GO0 .10
-.01 2.07 .00 -.03
-.01 1.41 .00 .06
.01 ~-.85 .00 ~.54
.01 -.58 .00 -.40
-.26 41.37 .01 -2.01
-.26 28,27 .01 -1.40
-.02 2.16 .00 .21
-.02 1.15 .00 .39
-.02 2.52 .00 .10
-.02 1.35 .00 .25
-.01 1.41 .00 .06
~.01 .75 .00 .14

AXIAL
TORQ
-.00

.00

.00

.00

.00

.00

.00

-36 -



PAGE 29
PROGRAM: SAPY0/FILE: PERITOZ. F3F
PERITOY SCALA H=24 MT ROSETT CONTROV. 4 LATI,MONODIREZIONALE

FRAME ELEMENT FORCES

ELT LOAD AXTAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID CONB FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
: 5 .00
6 .00
7 -.34 .00
.0 .01 -.58 .00 ~. 40
50.0 .01 -.32 .00 -.25
8 -2.47 -.06
.0 -.26 28.27 .01 ~1.40
50.0 -.26 15.17 .01 -.179
1204 —-mmm = oo
1 -5.83 -.00
' .0 .02 1.15 .00 .39
100.0 ~.02 -.87 .00 .63
2 ~6.65 -.00
-0 -.02 1.35 .00 .25
- 100.0 -.02 -1.01 . .00 .55
) 3 -3.85 -.00
by .0 -.01 .75 00 .14
100.0 ~.01 -.57 00 31
4 .00
5 .00
6 .00
7 -.34 _ .00
.0 .01 -.32 .00 -.25
100.0 .01 .21 .00 .03
8 -2.47 -.06
.0 -.26 15.17 .01 ~.19
100.0 -.26 -11.04 .01 .43
oo
Lo

Y \PERIUP/SCALA2.DOC




Y:\PERIUP\TOQZ4
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.00
.00
.00

-1.43

-8.68

57
.56

.51
.51

.00
.00

.07
.07

20.
10.

.00
31.

28

.00
70.

17

.00
39.

98

58
29

.04
.04

.10
.10

.07
.07

.00
.60

.81
.81
.01
.01

.02
.02

.00
.18

.00
.01

.00

.33

.00

.00
-96.

29

.18
.21

.01
.56

.00

.00

.00

.00

.00

.00

.00
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PERITOZ SCALA H=24 MT ROSETT CONTROV,

FRAME ELEMERNT

L0

G

o

EL? LOAD LBXTIAL BIST
1D COND FORCE ENDI
3 -.34
150.
4 .00
5 .00
6 .00
7 -.67
150.
8 -3.01
] 150
1 -.20
? 150
2 -. 64
150.
3 -.35
150.
4 .00
5 .00
6 .00
7 ~.69
150
8 -.59
150.
1 -.19
10.
20.
A 2 -,25
J 20,
< 3 -.67
20.
4 .00
5 .00
6 .00
7. -1.96
20.
8 6.10
20.

YAPERIUFPISCALAZ. DOC

FORCES

1-2 PLANE
SHEAR MOMENT
-.04 11.78
-.04 5.89
.00 ~.31
00 -.15
.00 -.80
.00 -.40
-.02 11.62
-.13 .00
-.07 10.29
-.07 .00
-.04 5.89
-.04 .00
.00 -.15
.00 00
00 -.40
.00 .00
.00 .00
.00 .02
-.00 .00
00 .00
00 .00
.00 .00
00 00
.00 .00
.00 .00
.00 .00
.00 .00

PAGE 208

PROGRAM: SAPS0/FILE: PERITOZ, F3F
4 LATI,MONODIREZIONALE

1-3 PLANE AXIAL

SHEAR MOMENT TORQ
.00

-.01 1.33

-.01 .45
.00

-.00 ~.09

~-.00 -.84
.00

1.02 -96.24

1.02 56.69
.00

.00 -.21

.00 .00
-.00

.01 ~1.56

.01 .00
.00

-.00 .45

-.00 00
.00

.01 .84

.01 00
.00

-.38 56.69

-.38 .00
.00

.00 .00

.00 .00

.00 .00
.00

.00 .00

.00 .00
.00

.00 .00

.00 .00
.00

.00 .00

.00 .00
.00

.00 .00

.00 .00

-39 .



PAGE 209
~ PROGRAM: SAPY0/FILE: PERITOZ.F3F
PERITOZ SCALA H=24 MT ROSETT CONTRGV. 4 LATI,MONODIREZIONALE .

FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLBNE 1-3 PLANE AXIAL
ID COND FORCE ENPI SHEAR MOMENT SHEAR MOMENT 'FORQ
BAQGE —— — e e e e e
1 -.02 : .00
.0 .00 .00 .03 .00
98.2 .00 .00 .00 1.69
196.3 .00 .00 -.03 .00
2 -.07 .00
.0 .00 .00 .00 .00
196.3 .00 .00 .00 .00
-.01 .00
.0 .00 .00 .00 .00
196.3 .00 .00 .00 .00
4 .00
5 .00
6 .00 .
7 ~-.02 . .00
.0 .00 .00 .60 .00
- 196.3 .00 .00 : .00 - .00
8 2.79 ’ 00
.0 .00 .00 .00 00
196.3 .00 .00 .00 .60

Y\PERIUP/SCALAZ.DOC
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VERIFICA MONTANTI

(KN) (KNcm) {KNcm)
ASTA N M1z M1
1204 225 50.7 -
1202 (estremita a) 18.8 50.3 -
1204 (estremita b) 18.9 -13.5 -

YAPERIUP/SCALA2. DOC
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St effettuano le verificﬁe per le condizioni pitl gravose:
Tubo 48.3x 3.2 Rey = 320 N/mm?2

ASTA 1201 (che simula la basetta regolabile)

Si effettua la verifica a resistenza:
o =225/4.53 + 50.7/4.8 = 15.53 KN/cm?

ASTE 1202+1204

Si effettua la verifica a stabilita:
Ax=Ay=200/1.6 = 125
o =2.49 oor = 13 KN/cm2

Meq(z-2 = 0.6 x 50.7 - 0.4 x 13.5 = 25.22 KNcm > 0.4 M,

c=249x18.9 + 25.22 =
4,63 1x48(1-133x18.9)
4.53x 13

=10.38 + 9.17 = 19.55 KN/ecm? < 32/1.5 = 21,33 KN/cm?

.47



VERIFICA ANCORAGGI

Verifica ancoraggi nel caso di scala a torre posizionata a.0.2 mt dall'opera

servita:
982
- 1*
R
R A T
T 60° (3) T
200
F,
N o 5 4
Tubo doppio ) @
3000
‘ F, _
O— -0+
1500
Azioni massime:
Elemento (1) N = 8.97 KN M1-2verﬁcale =141 KNem
M2-30rizzontale =100 KNem
Elemento (2) N = 3 — 5.81 KN M=/
Elemento (3) N= 7.3 KN M=/

FAPERIUP/SCALA2.DOC -43 -




s

. o

Verifica asta (3) Tubo 48.3 x 3.2 §235

A=y =20/16=125
w=1
o=1x7.3/453 =1.61 KN/cm?2 < 23,5/1.5 = 16 KN/cm?

Attacco ancoraggio tondo & 18 mm in 5235,

o =73/2.545+ 7.3 x(1.8/2 + 0.3} = 18.0 KN/cm?2 < 1.6 x 1.125 = 18 KN/cm?

0.573

Verifica asta (2) Tubo 48.3 x 3.2

Ax=Ay=197/1.6 = 82

o =242

c=242Xx5.81/4.53 = 3.10 KN/cm? < 23.5/1.5 = 16 KN/cm?
Attacco ancoraggio tondo & 18 mm in $235,

c=581/2545+581x(1.8/2+03)=231+ 1238 =
0.573

= 14.69 KN/cm?2 < 18 KN/cm?

VAPERIUPISCALA2.DOC
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YAPERIUPISCALAZ DOC

Verifica asta (1) N°2 Tubi 48.3 x 3.2

In verticale sono a distanza ~ 150 mm collegati tra di loro:
J=2(o+Ae/2)?) = (11.3 + 4.53 x (15/2)2) x 2 = 532 cm*
Wy =532/9.915 = 53.6

Ax = Ay = 150/1.6 = 94

o =164

Geit. = 23 KN/cm?

o= 1.64x8.97 + 0.75 x 8.97 +
453x2 48(1-133x__ 897 )x2
23x4.53x2
+ 0.75 x 141 =
53.6 (1 - 1.33x8.97)
23 x 4.54 x 2

=1.62 +8.29 + 2.09 =12 KN/cm?2 < 23.5/1.5 = 16 KN/cm?

Attacco ancoraggio tondo &2 18 mm in 5235,
N =8.97/2 = 4.49 KN

c=4,49/2545+ 4,49 x(1.8/2 + 0.3)=1.76 +9.39 =
0.573

=11.16 KN/cm? < 18 KN/cm?2

VERIFICA MORSETTO

Nmax = 5.81 KN < 9 KN portata ammissibile.

-45-



— (ANCORAGGIO TIPICO PARETE )

RUREIEIIE ) max. 200 mm VISTA FRONTE

TR Elemento UWT  PJANTA H—k
L e , . Giunto a Trazione 48 mms«
Ju L Nk : Spinotto Tubo 48 mm.3
SN = : \{ﬁ? e L Montante PERI UP ,
a‘ . ‘ ¢ q j‘ 1 - »-d\ ': :;-."-" ' _¢\/ . W&rd
A e S T 4 Tubo ¢48.3

T R et -
Tt el . d
o . 2 LI
AP C) b Iy PR
e s 4 " - . e ToAe
. T Lyt P e v
R . T, A [ o |
PR o . et
TR * . i Aty et e
SRS /V‘ . Lens D _.‘ﬁtk N

A . . & " .
‘.f L D ag.. 3 4 -

K L4 e A

. Ly 2 [ i TE - . l’ X,
’ . a - * .

. : : . <

« : - . . .o T

s u . P B i
P - 4 A a-. B P
. - = = 4yt e ?4‘ o e ]
‘a o N N et
;] .4 * 4o %
L

L \
T at ; e W * s
G e 2 S A _ Elemento UWT
sl R =2/ _ IR T BN
N D ’ - . e e "
. . e . I S Sa,
ﬁr\l .

-".‘:g" .. : ] \'% LML sV

! ‘d... s .-‘-‘N - ."‘."d : '

"-"‘ L. 4"-1 v -. R e L.

" A -.;‘;""..:'c_..:. * ( \
e Elementa UT EESRANAEAR LIMITE DI UTILIZZO NEVE

-~
N2 Tubi @483 - % (0, el % Montante PERI UP >< ZONA 1
R R R ~J‘/ “r (U da cui As =500 mt.

Giunto 5 Trazione 48 mm+ SRRt N £ Tubo $48.3 ZONA 2
Spinotte Tubo 48 mm.3 : S \ , da cui As = 720 mt.
max. 208 mm. el 0T _— < 7 - ZONA 3

— A— Cn e TR e da cul As =995 mt.
. R W ..:, L — \\f& AN /)
S P T ’—'
]

ST e Elemento UWT

,
.
-
b,
¢
& )
s
“u
o
.
)
&~
=
o
el
_-'_—‘—F_
L1
74
7

Giunto a Trazione 48 mm+

} .-‘ iy N _ “‘" LR LAY J o_‘{u (VENTO ™
PP I i R \ ZONA 1 As < 1000 mt. Categorie ammesse 1<V
R 1 L I i Elemento UWT ] ZONA 2 As < 750 mt. Categorie ammesse |+V
R P ' e T ZONA 3 As <500 mt. Categorle ammesse ||+V
IR A e . : ZONA 4 As <500 mt. Categorie ammesse lIl+V
Ao e A A 1 B IPT g“;::g?ti ?Truabz(:o;; ;ﬁ&: ;m ZONA 5 As <750 mt. Categorie ammesse lli+V
; R Sl e P | ' i1 ZONA 6 As < 500 mt. Categorie ammesse lil+V
AT e e, ZONA 7 As < 1000 mt. Categorie ammesse [V+V
- ‘ ‘. | . LD e 4 \L )
SO A s e I I
b . e acioed, .
i 4.,."‘.-_'“'-' : = =
g O ?ég A i :
Jerfa H presente calcolo rigurda le strutture portanti di una scala a torre
: o e T : di altezza massima pari a mt. 60 avente base reftangolare di
P s / 1,6x2,50 (3.0) mi. vincolata In sommita ed a intervalli di mt, 4,0.
a. '_‘ . - - o 15 ) g
N = : ¥ CARICO MAX. AL PIEDE 23 KN
. e -:. a .
e e N°2 Tubi #4683 PERI S.P.A.
et < v ‘ Elemento UWT Via Giovanni Pascoli, 4 Tel 02 950781 r.a. EMAIL: perispa@pern.it
S e 20060 Basiano (MI) Fax 0295761914

Spinotto Tubo 48 mm.3 N= Azione assiale max. 8 KN ANCORAGGIO TIPICO SCALA A TORRE PERI UP(LATOCORTO) . |-\ . 06.10.06

RN vl X ' Progetto | ATEZZA MAX. 60 MT A BASE RETTANGOLARE 1,5 X 3 MT
i - 0 1,6 X 2,5 MT CON RAMPE MONO E BIDIREZIONAL] contr. :

{:05 U.T.C. ZOQG Pro DSN.

g.N. .
[ | [ SCC“@_ M o2 |00A20086 D07

T

4207297 rpm T






