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1 EINFUHRUNG

Der vorliegende Bericht beinhaltet eine Erlauterung zur
Bemessung der Auflen- und Innenschalen der Haupttunnel
(GL-T), die zwischen Kilometrierung km 46+769 und km
46+901 (Ostrohre) und zwischen Kilometrierung km 46+732
und km 46+864 (Westrohre) konventionell vorgetrieben
werden.

In der besagten Strecke, bevor die Ergebnisse der Bohrung
S20, welche innerhalb des Erkundungsstollens, zwischen den
Kilometrierungen km 12+385 und km 12+535 (entsprechend
der Kilometrierung km 46+769 ca. der Ostréhre), ausgefihrt
wurde, wurde vorgesehen ein Gebirge, welches hauptsachlich
aus Paraschiefern mit guten geomechanischen Eigenschaften
bestinde, zu durchqueren.

Die Bohrung S20 hat allerdings ein sich hinausziehen der
geomechanischen Bedingungen, welche das Gebiet der
Maulstaler Verwerfung charakterisieren, wobei die vorherige
Grenze zwischen der tektonisierten Zone der besagten
Verwerfung und den Paraschiefern nach Norden verschoben
wird (GA-BCA-GS-10g/GA-BCA-A-10g).

In Anbetracht dieser Ergebnisse, wird die Anwendung der
schwierigeren Ausbruchquerschnitte, deren Bemessung im
spezifischen Bericht aufgezeigt ist, vorgesehen. Fir den Fall,
dass sich bessere geomechansiche Gebirgsbedingungen als
die in der Bohrung S20 angetroffenen ergeben sollten und diese
in der Klasse Il oder Il fallen sollten, wird hier jedenfalls die
Bemessung des geplanten Ausbruchquerschnitts aufgezeigt.

Die Uberdeckungen dieser Strecke variieren von 640 m bis 750
m.

Der vorgesehene Ausbruchquerschnitt in Klasse I, mit GL-T2
gekennzeichnet, hat eine Ausbruchsquerschnittsflache von
65.69 m?, und sieht radiale Nietungen mit Superswellex Pm16,
3 m lang, mit Querabstand 1.8 m und Langsabstand 1.5 m, vor.
Der Spritzbeton hat eine Nominalstarke von 15 cm.

Der Ausbruchsquerschnitt in  Klasse 1ll, mit GL-T3
gekennzeichnet, hat eine Ausbruchsquerschnittsflache von
65.69 m?, und sieht radiale Nietungen des Typs Superswellex
Pm24, 4.5 m lang, mit Querabstand 1.8 m und L&ngsabstand
1.5 m, vor. Der Spritzbeton hat eine Nominalstarke von 15 cm.

Die unbewehrte Innenschale wird in Beton der
Festigkeitsklasse C30/37 ausgefiihrt. Die Mindeststarken,
welche die Bautoleranzen in der Bauphase berucksichtigen,

reichen von 30 cm in der Kalotte bis 60 cm in der Sohle:

Die Bemessung der Innenschalen ist auch fiir den bereits im
Baulos Mauls 1 vorgetriebenen Regelquerschnitt GL-E-Te

gultig.

1 INTRODUZIONE

La seguente relazione riporta il dimensionamento dei
rivestimenti di prima fase e definitivi della Galleria di Linea
scavate in tradizionale (GL-T) tra le progr. km 46+769 e km
46+901 (Canna Est) e tra le progr. km 46+732 e km 46+864

(Canna Ovest).

Nella suddetta tratta, prima che fossero disponibili le risultanze
del sondaggio S20 eseguito dall'interno del Cunicolo
Esplorativo tra le progressive km 12+385 e km 12+535
(corrispondente alla progressiva km 46+769 circa della canna
est), si prevedeva di attraversare un ammasso costituito
prevalentemente da parascisti con buone caratteristiche
geomeccaniche.

Il sondaggio S20 ha tuttavia messo in evidenza un protrarsi
delle condizioni geomeccaniche caratterizzanti la zona della
faglia della val di Mules, spostando verso nord il precedente
limite tra la zona tettonizzata della suddetta faglia e i parasciti
(GA-BCA-GS-10g/GA-BCA-A-10g).

Alla luce di queste risultanze si prevede I'applicazione di sezioni
di scavo piu pesanti, il cui dimensionamento é riportato nella
relazione specifica. In questa sede si riporta comunque il
dimensionamento della sezione prevista nel caso in cui le
condizioni geomeccaniche dellammasso dovessero essere
migliori di quanto riscontrato nel sondaggio S20 e dovessero
ricadere in classe di scavo Il o lll.

Le coperture nella presente tratta sono variabili da 640 m a 750
m.

La sezione prevista per affrontare lo scavo in classe Il &
denominata GL-T2, ha una sezione di scavo di 65.69 m? e
prevede chiodature radiali costituite da Superswellex Pm16,
lunghezza 3 m, con passo trasversale 1.8 m e longitudinale 1.5
m. Il betoncino proiettato ha uno spessore nominale di 15 cm.

La sezione prevista per affrontare lo scavo in classe Il &
denominata GL-T3, ha una sezione di scavo di 65.69 m? e
prevede chiodature radiali costituite da Superswellex Pm24,
lunghezza 4.5 m, con passo trasversale 1.8 m e longitudinale
1.5 m. Il betoncino proiettato ha uno spessore nominale di 15
cm.

Il rivestimento definitvo non & armato ed €& costituito da
calcestruzzo C30/37 con spessori minimi, che tengono conto
delle tolleranze in fase di costruzione, pari a 30 e 60 cm
rispettivamente in calotta ed in platea di fondazione.

Il dimensionamento dei rivestimenti definitivi & da ritenersi
valido anche per la sezione tipo GL-E-Te, gia scavata all'interno
del Lotto Mules 1.
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2 MATERIALIEN

2.1 SPRITZBETON

Fir die Bemessung der Aul3enschale wird ein Spritzeton der

2 MATERIALI

2.1 BETONCINO PROIETTATO

Per il dimensionamento del rivestimento di prima fase in

Festigkeitsklasse C30/37 mit folgenden Eigenschaften betoncino proiettato si considera un calcestruzzo con classe di
angenommen: resistenza C30/37 con le seguenti caratteristiche:
Ecm = 32000 MPa
fek = 30 MPa
Hierbei sind: Dove:

e  Ecm = Mittelwert Sekantenmodul

o fu = charakteristische Druckfestigkeit Spritzbeton
nach 28 Tagen

2.2 ANKER

Es wird der Einsatz von Anker des Typs Superswellex Pm16
(GL-T2) und Superswellex Pm24 (GL-T3) vorgesehen, mit
folgenden Charakteristiken:

e Ecm e il valore medio del modulo elastico secante

o fu € la resistenza caratteristica a compressione del
betoncino proiettato a 28 giorni

2.2 ANCORAGGI

Si prevede I'utilizzo di ancoraggi tipo Superswellex Pm16 (GL-
T2) e Superswellex Pm24 (GL-T3) aventi le seguenti
caratteristiche:

Es = 210000 MPa
Ny = 140 kN (Pm16)
Ny = 200 kN (Pm24)

Wobei:
e Es = Elastizitatsmodul

e Ny = Ermudungslast der Niete

2.3 BETON

Fur die Bemessung der Innenschale wird ein Beton der
Festigkeitsklasse C30/37 mit folgenden Eigenschaften

Dove:
e Ese il modulo elastico

e Ny e il carico di snervamento del chiodo
2.3 CALCESTRUZZO

Per il dimensionamento del rivestimento definitivo si considera
un calcestruzzo con classe di resistenza C30/37 con le seguenti

berlcksichtigt: caratteristiche:
Ecm = 33000 MPa
fek = 30 MPa
Hierbei sind: Dove:

e Ecm = Mittelwert Elastizitatsmodul

e fo = charakteristische Druckfestigkeit des Betons nach

28 Tagen
2.4 BEWEHRUNGSSTAHL

Fir die Bemessung der AuBenschale ist Stahl des Typs B450C
heranzuziehen:

e Ecm e il valore medio del modulo elastico

o fu € la resistenza a compressione caratteristica del
calcestruzzo dopo 28 giorni

2.4 ACCIAIO DA ARMATURA

Per il dimensionamento dell'anello si utilizza I'acciaio tipo
B450C:

Es= 210000 MPa
fyk = 450 MN/m?2

Hierbei ist:

dove:
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Es = Elastizitdtsmodul e Es=modulo elastico
fyc = charakteristischer Wert der Streckgrenze des e fyk =tensione caratteristica di snervamento acciaio per
Stahlbetons cemento armato
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3 GEOTECHNISCHES MODELL

3.1 GEOLOGIE UND GEOMECHANIK

Fir die Bemessung des Haupttunnels in Klasse Ill wurden die
geomechanischen Bedingungen der betreffenden Strecke und
der Strecke Richtung Norden, wo dieselbe Vortriebsklasse
vorgesehen ist, berlicksichtigt, d.h. zwischen Kilometrierung km
45+025.0 und km 46+901 (Ostréhre) und zwischen
Kilometrierung Km 44+987 und km 46+864 (Westrdhre).

In Folge werden die Daten der, laut Dokumente [2][3], vor der
Neubearbeitung der geomechanischen Charakterisierung,
welche angesichts der Ergebnisse der Vortriebsbohrungen S20
erfolgte, vom Ausbruch betroffenen homogenen Strecken,

3 MODELLO GEOTECNICO

3.1 GEOLOGIA E GEOMECCANICA

Per il dimensionamento delle Gallerie di Linea in classe Il sono
state considerate le condizioni geomeccaniche della tratta in
oggetto e della tratta verso nord ove € prevista la medesima
sezione di scavo, vale a dire tra le progr. Km 45+025.0 e km
46+901 (Canna Est) e tra le progr. km 44+987 e km 46+864
(Canna Ovest).

Nel seguito si riportano i dati delle tratte omogenee interessate

dallo scavo secondo i documenti [2][3], prima
dell’aggiornamento della caratterizzazione geomeccanica
avvenuta a seguito delle risultanze del sondaggio in

aufgezeigt avanzamento S20.
Zone Zor(1e initial)pk Zo(ne final )pk IZoneh Zon: mdax Zon: rr:;'n Rock mass Rock mass Length
number approx. approx. ength | overburden |overburden name
[km] [km] [m] [m] [m] [% of zone length] [m]
13 44.7 45.1 346 1115 1025 GA-BST-KS-8f 100% 346
GA-BCA-A-10g 85% 331.5
14 45.1 45.5 390 1200 1095
GA-BCA-GS-10g 15% 58.5
GA-BCA-GS-10g 90% 1386
15 45.5 1540 1135 590
GA-BCA-A-10g 10% 154

Tabelle 1 Geomechanische Homogene Bereiche

Folgende

Grundparameter

Tabellen
far

zeigen

die Definition der

geomechanischen

geomechanisch

homogenen Zonen und die Wahrscheinlichkeitsverteilung nach
Bieniawskis der unterschiedlichen Klassen.

Tabella 1: Zone geomeccaniche omogenee

Le seguenti tabelle riportano i parametri geomeccanici di base
che caratterizzano ciascuna zona geomeccanica omogenea e
la distribuzione probabilistica delle diverse classi secondo la
classificazione di Bieniawski.

Zone number

13

14

15

Rock mass name

GA-BST-KS-8f

GA-BCA-A-10g

GA-BCA-GS-10g

GA-BCA-GS-10g

GA-BCA-A-10g

v(m) [kN/m3]

26.6

27.8

27.3 23

27.8

V(o) [kN/m3]

0.36

0.52

1.49 1.49

0.52

oci{m) [MPa]

41

140

75 75

140

oci(o) [MPa]

18

48

5 5

mi(m)

12

20

17 17

20

mi(g)

2

6

3 3

Ei(m) [GPa]

43

53

56 56

53

Fi(o) [GPa]

11.1

8

10.8 10.8

RMR(m)

60

70

60 60

RMR(c)

5

5

) 5

GSI(m)

50

65

50 50

Q|w

Gsl{o)

5

10

5 5

10

Zone number

13

14

15

Rock mass name

GA-BST-Ks-8f

GA-BCA-A-10g

GaBcags10g

GA-BCA-GS5-10g

GA-BCA-A-10g

plclass 1)

p{class I}

1009

1009

plclass 1)

100%

100% 100%

plclass V)

p(dlass V)

Tabelle 2: Charakterisierung des Gebirges jeder homogenen Zone
und Wahrscheinlichkeitsverteilung der unterschiedlichen
Klassen (die mit [*] angegebenen Gebirge haben
vorgesehene Langen von unter ca. 100m, wéhrend fur die
mit [**] angegebenen Gebirge stellte sich heraus, dass die
Literaturwechselbeziehungen zwischen RMR und GSI
nicht gultig sind: in beiden Fallen wurden die RMR und
GSI Mittelwerte angewandt).

Wobei:

y = spezifisches Gewicht des Gebirges

Tabella 2: Caratterizzazione degli ammassi di ciascuna zona omogenea
e distribuzione probabilistica delle diverse classi
ammassi indicati con [*] hanno lunghezze previste inferiori
a circa 100m, mentre per quelli indicati con [**] non risultano
valide le correlazioni da letteratura tra RMR e GSI; in
entrambi i casi sono stati adottati i valori medi di RMR e

Dove:

GSl).

(gl

y € il peso di volume naturale del’ammasso roccioso.
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e Oc = einaxialen Druckfestigkeit der Gesteinsmatrix

e mi = Krimmungsparameter
Druckversuch des Gebirgsmaterial

aus triaxialem

e Ei = Verformungsmodul der Gesteinsmatrix

¢ RMR = Rock Mass Rating 1989
e  GSI = Geological Strength Index

Die typischen Verformungs- und Festigkeitsparameter jeder
Strecke wurden geméafd dem Bruchkriterium nach Hoek &

Brown [25] berechnet, welches und im geomechanischem

Hauptbericht [1] naher beschrieben wird.

aci € la resistenza a compressione monoassiale di
matrice.

m; € un parametro di curvatura dell'inviluppo di rottura
triassiale del materiale roccia.

Ei € il modulo di deformazione di matrice.
RMR ¢ il Rock Mass Rating 1989.

GSI e il Geological Strength Index.

| parametri di deformabilita e di resistenza caratteristici di
ciascuna tratta sono stati calcolati in accordo al principio di
linearizzazione dell'inviluppo di rottura proposto da Hoek &
Brown [25] e esplicitato nella relazione geomeccanica generale

(1].

Zone max
Zone Class Y Ppeak Pres Cpeak Cres Erm Y
Rock mass name overburden
number [-] - [KN/m?] [ [ [MPa] | [MPa] | [MPa] &
m
13 GA-BST-KS-8f 1 1115 26.6 27.69 21.15 2.193 1.392 11504 3.5
GA-BCA-A-10g 1l 27.8 42.21 33.15 4.887 2.900 21074 6.86
14 1200
GA-BCA-GS-10g 1 27.3 36.23 28.85 3.535 2.274 15528 4.53
GA-BCA-GS-10g 1 27.3 36.67 29.26 3.415 2.195 15528 4.58
15 1135
GA-BCA-A-10g I} 27.8 42.65 33.57 4.725 2.797 21074 6.93

Tabelle 3: typische Parameter der Gebirges in den unterschiedlichen

Wobei:

e ®picco = Reibungswinkel am Peak

Zonen und Klassen

e  ®res = Restreibungswinkel

®  Cpicco = Kohasion am Peak

e  Cres = Restkohasion

e  Em= Gebirgsmodul

e y = Dilatanz

Tabella 3: Parametri caratteristici dell'ammasso nelle diverse zone e

Dove:

classi

Dpeak € I'angolo d'attrito di picco.
®res € I'angolo d'attrito residuo.
Cpeak € la coesione di picco.

Cres € la coesione residua.

Erm € il modulo d'ammasso.

y ¢ la dilatanza.
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3.2 TRENNFLACHENORIENTIERUNG

Auf Grund der verfugbaren Daten der Regelplanung [8] und [9]
wurden die Diskontinuitaten aus Tabella 4 beriicksichtigt.

3.2 ORIENTAMENTO DELLE DISCONTINUITA

Tabella 4.
Dip direction Dip Max Persistence
Rock mass name ID Joint

[] [] [m]

SC 355 60 10

GA-BST-KS-8f RTF2w 285 85 1
Doc. [13] RTF5 110 75 1
RTF6 050 65 10

SC 345 45 3

GA-BCA-A-10g RTF1 160 80 1
GA-BCA-GS-10g RTFw 255 75 1
Doc. [13] RTF3 300 85 1
RTF6 020 80 3

Tabelle 4: Lage der Trennflachen

3.21 Trennflachenparameter

Tabella 4: Giacitura delle discontinuita

3.2.1

Parametri delle discontinuita

Im Falle von ebenen glatten Harnischflachen (Chloritisierung) Si  adottano

oder auch bei tonigen Fillungen mit Prasenz von Wasser o0.4.
sollten zur Sicherheit folgende konservative Scherparameter

beriicksichtigt werden:
e ©=20°

e Cc=0MPa

considerazione
discontinuita (superfici planari e lisce, riempimenti argillosi e

parametri
eventuali

presenza d’acqua, ecc.):

o  ®=20°

e ck=0MPa

conservativi
condizioni

Sulla base dei dati disponibili dalla progettazione di sistema
[8] e [9] sono state considerate le discontinuita riportate in

per tenere
sfavorevoli
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4 GEBIRGSVERHALTEN

Die Ermittlung der Gebirgslast, sowie die Ermittlung der
Lastableitung von der AuRRen- auf die Innenschale erfolgt in
Abhangigkeit des Gebirgsverhaltens:

e Bei werden die
Gebirgslasten durch die numerische Modellierung der
Interaktion zwischen Gebirge und Ausbau ermittelt.

druckhaftem  Gebirgsverhalten

e Beitrennflachendominiertem Gebirgsverhalten ermitteln
sich die Gebirgslasten Linie aus der
Bruchkérperanalyse.

in erster

Zur Einschatzung des Gebirgsverhaltens und zur Differenzierung
den beiden Gebirgsverhalten ist das
Kennlinienverfahren anzuwenden.

zwischen

4.1 ABSCHATZUNG DES GEBIRGSVERHALTENS

Zur Abschatzung des Gebirgsverhaltens wurden die Dokumente
[2] und [3] beriicksichtigt. In der folgenden Tabelle werden die
aus dem Gebirgskennlinienverfahren resultierenden Ergebnisse

4 COMPORTAMENTO DELLA ROCCIA

Il calcolo del carico del’ammasso e il calcolo del trasferimento
del carico dal rivestimento esterno al rivestimento definitivo
dipendono dal comportamento del’lammasso:

e in caso di comportamenti del’lammasso di tipo
spingente, i carichi si calcolano tramite modellazione
dellinterazione fra

numerica ammasso e

rivestimento;

e in caso di ammasso altamente fratturato, i carichi si
calcolano mediante I'analisi dei blocchi.

Per la valutazione del comportamento dellammasso e per la
differenziazione tra i due comportamenti si utilizza il metodo
delle curve caratteristiche.

4.1 VALUTAZIONE DEL COMPORTAMENTO DELLA

ROCCIA

Per la valutazione del comportamento delllammasso roccioso
in esame sono stati presi in considerazione i documenti [2] e
[3]. Si riportano nella tabella seguente i risultati ottenuti

aufgezeigt. dall’analisi delle linee caratteristiche.
Zone Rock mass Zone max [ c, [ Fo Foa c/R FadR ¢/R Fau/R
number name Class overburden
[cm] [em] [cm] [m] [m] [%] [-] [%] [-]
13 GA-BST-KS-8f 1 1115 6.68 22.26 15.58 6.58 14.79 1.37% 1.35 -i
1 GA-BCA-A-10g Il 1200 0.66 2.22 1.55 0.00 2.39 0.14% 0.00 0.32% 0.49
GA-BCA-GS-10g 111 1.39 .62 3.23 0.96 4.61 0.29% 0.20 0.67% 0.95
15 GA-BCA-GS-10g 1 1135 1.25 4.16 2.91 0.82 4.36 0.26% 0.17 0.60% 0.90
GA-BCA-A-10g Il 0.61 2.02 1.41 0.00 2.25 0.12% 0.00 0.29% 0.46
cf/R Fplf /R cr/R Fpla/R

cf<=1%R Fplf <<R car<=1%R Fpla<<R

1%R<cf<=2%R Fplf <R 1%R<cr<=2%R Fpla<R

2%R<cf<=3%R Fplf >R 2%R<cr<=3%R Fpla>R

3%R<cf<=10% R
cf >10% R

Fplf >>R
Fplf>10R

Tabelle 5: Ergebnisse Kennlinienverfahren. ct = Ortsbrustkonvergenz, ca
= absolute Konvergenz am natirlichen Gleichgewicht, cr =
relative Konvergenz am natirlichen Gleichgewicht, Fpir =
plastische Zone an der Ortsbrust, Fpa = plastische Zone
Gleichgewicht, R = Aushubs Radius (mit 4.86m
angenommen).

In Tabelle 6 ist ein Annahmekriterium [23] [24] aufgezeigt,
welches der Einschatzung des Verhaltens der Ortsbrust in
Abhéngigkeit der  Berechnungsergebnisse dem
Gebirgskennlinienverfahren dient (Konvergenz an der Ortsbrust
und Ausdehnung der plastischen Zone an der Ortsbrust).

aus

3%R<cr<=10%R
cr>10%R

Fpla>>R
Fpla>10R

Tabella 5: Risultati del metodo delle Linee Caratteristiche. cr =
convergenza al fronte, ca = convergenza assoluta
all'equilibrio naturale, ¢ = convergenza relativa
all'equilibrio naturale, Fpr = fascia plastica al fronte, Fpa=
fascia plastica all'equilibrio naturale, R = raggio di scavo
(assunto pari a 4.86m).

In Tabella 6 si riporta un criterio [23] [24] per stimare |l
comportamento del fronte di scavo in funzione dei risultati
delle analisi con le linee caratteristiche (convergenza al fronte
e estensione della fascia plastica al fronte).
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Fronte stabile | Fronte stabile

Stabile a breve termine

ortsbrust Kurzzeitig stabile Ortsbrust

Tendenza all'instabilita
del fronte

Instabilitatstendenz
Ortsbrust

Fronte instabile

Instabile

der | ortsbrust

cf < 1% Rscavo 1% Rscavo < Cf < 2% Rscavo

2% Rscavo < Cf < 3% Rscavo

¢t > 3% Rscavo

Fpl f << Rscavo Fpi f < Rscavo

Fpi = Rscavo

Fpit >> Rscavo

Tabelle 6: Vorgeschlagene Stabilitatskriterien in [23] [24]; cf =
Ortsbrustkonvergenz; Fpf = Umfang des plastischen
Streifens an der Ortsbrust; Rscavo = req = entsprechender
Aushebungsradius.

Das Berechnungsergebnis zeigt, dass die statische Bemessung
im vorliegenden Dokument fur die Gebirge GA-BCA-A-10g und
GA-BCA-GS-10g, bei denen geringe Verformungs- und
Stabilitdtsprobleme (< 5 cm) zu erwarten sind, gelten kann. Das
erwartete Verhalten des Hohlraums ist im Wesentlichen von
elastischer Art mit einer plastischen Zone, welche kleiner als der
Aushubradius ist, und die Ortsbrust erscheint fast stabil.

In Anhang 1 sind die geomechanischen Karten der Gebirge GA-
BST-KS-8f, GA-BCA-A-10g und GA-BCA-GS-10g [8] aufgezeigt.

Tabella 6: Criteri di stabilita proposti in[23] [24]; c; = convergenza al
fronte; Fy = estensione della fascia plastica al fronte;
Rscavo = feg = raggio equivalente di scavo.
Dall'analisi si evidenzia come il dimensionamento statico
contenuto nel presente rapporto puo essere valido per gli
ammassi GA-BCA-A-10g e GA-BCA-GS-10g in cui si possono
attendere basse problematicita deformative (< 5 cm) e di
stabilita. Il comportamento del cavo atteso € di tipo
sostanzialmente elastico con fascia plastica, inferiore al
raggio di scavo, e il fronte si presenta pressoché stabile.

Nell'Appendice 1 sono riportate le schede geomeccaniche per
gli ammassi GA-BST-KS-8f, GA-BCA-A-10g e GA-BCA-GS-
10g [8].
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5 AUSSENSCHALE

Aus der Berechnung mittels Kennlinienverfahren fur die
Gebirge GA-BCA-A-10g und GA-BCA-GS-10g geht hervor,
dass das Gebirgsverhalten durch reduzierte Konvergenzen im
Zentimeterbereich und durch die Bildung einer plastischen
Zone, welche kleiner als der Aushubradius ist, gekennzeichnet
ist.

Fir die nachfolgende Bemessung der Inneschale (Kapitel 6),
wurden zwei unterschiedliche Berechnungsarten angewandt,
um zu unterscheiden ob die Last die aus der Losldsung eines
Felsblocks (Felssturz Kapitel 5.1) resultiert ungtinstiger wirkt als
die Last aus dem Auflockerungsdruck (Kapitel 5.2).

5.1 BRUCHKORPERANALYSE

51.1 Gebirgslast bei trennflachendominiertem

Gebirgsverhalten

Die fur die Bemessung der Inneschale zu beriicksichtigende
Last ergibt sich aus der GroRe der Felsblécke. Eine
beispielhafte Ableitung der im Modell des gebetteten
Stabmodells anzusetzenden Last ist nachfolgend dargestellt.

Abbildung 1: Qualitative Darstellung der Einwirkung aus dem
Gebirge auf die Schale bei trennflachendominiertem
Gebirgsverhalten

5.1.2 Nachweisverfahren

Gemall NTC 2008 wurden die Teilsicherheitsbeiwerte
beriicksichtigt. Demnach sind die Einwirkungen mit dem Faktor
ve= 1,30 zu erhéhen und die Widerstande sind mit yc = 1,50 bzw.
vs = 1,15 zu reduzieren.

Fur die Berechnung werden die charakteristischen Werte ¢’ und
¢ verwendet, welche im Kapitel 3.2.1. aufgezeigt werden.

5 RIVESTIMENTO DI PRIMA FASE

Dall'analisi delle linee caratteristiche, per gli ammassi
GA-BCA-A-10g e GA-BCA-GS-10g, si evince che |l
comportamento  dellammasso & caratterizzato da
convergenze ridotte, dell'ordine centimetrico, e dalla
formazione di una fascia plastica inferiore al raggio di scavo.

Per il successivo dimensionamento dell'anello interno
(paragrafo 6), sono stati implementati due differenti tipologie
di analisi al fine di valutare se il carico dovuto al distacco di
un blocco (paragrafo 5.1) fosse piu 0 meno gravoso del
carico di allentamento dellammasso (paragrafo 5.2).

51 ANALISI DEI BLOCCHI
51.1 Carichi dell'lammasso altamente fratturato
Le dimensioni dei blocchi definiscono i carichi da

considerare per il dimensionamento del rivestimento
definitivo. La seguente figura illustra I'esempio di una
trasposizione del carico da applicare al modello statico

appoggiato su un letto di molle.

Last an Sohle linear | Carico nella platea
auf0 auslaufend | andande lineare a 0
I

»nam'.m;.nm‘
s _cag

Figura 1: Rappresentazione qualitativa degli effetti del’ammasso
sul rivestimento, in caso di ammasso altamente
fratturato

5.1.2 Procedura di verifica

In conformita alle NTC 2008 sono stati considerati i fattori
parziali di sicurezza secondo i quali le azioni vengono
aumentate di Yo = 1,30 e le resistenze ridotte di Yc = 1,50
ovvero Ys = 1,15.

Per l'analisi si adottano i valori caratteristici ¢’ e ¢' riportati
al paragrafo 3.2.1.
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Fir den Nachweis mittels Bruchkdrperanalyse ist folgendes
Sicherheitskonzept zu bertcksichtigen.

Per la verifica basata sull’analisi dei blocchi deve essere
considerato il seguente criterio di sicurezza.

Eq <Ry
Hierbei ist: Dove

e Rg=Bemessungswert Widerstand e Rq = Valore della resistenza di progetto

e Eq = Bemessungswert Einwirkung e Eq = Valore di progetto dell’effetto delle azioni
5.1.3 Untersuchte Falle und Ergebnisse 5.1.3 Casi analizzati e risultati
Der Nachweis wurde mit dem Berechnungsprogramm Le analisi sono state effettuate con il programma di calcolo
UNWEDGE 3.0 durchgefiihrt. Dabei wird die Wirksamkeit der UNWEDGE 3.0 considerando ['efficacia dei chiodi in

Anker in Abhangigkeit von deren Neigung Rutschrichtung der
Felsblocke und in Hinblick auf die Scherfestigkeit der
Kluftfillungen. Auf der sicheren Seite liegend wurde der
Ausbruchsquerschnitt GL-T2 aufgrund der in Tabelle 4
aufgezeigten Diskontinuitdten analysiert.. Die aus den
Berechnungen resultierenden Ergebnisse gelten auch fir den
Ausbruchsquerschnitt GL-T3.

Es werden zwei Arten von Nachweis gefuhrt:

e Sektor L1: die Lange des Berechnungsmodells
entspricht der Abschlagslange (4.5 m), welche aus
Sicherheitsgrinden um 0.5 Meter verlangert und ohne
Spritzbeton beriicksichtigt wurde. Um die Stabilitat der
Felsblocke sicherzustellen ist ein Netz aus Ankern des
Typs Superswellex Pm16 (Nyd = 140 kN) von 3.0 Meter
Lange mit Raster 1.50 m (langs) x 1.80 m (quer)
vorgesehen.

e  Sektor L2: das Berechnungsmodell ist unendlich lang
mit einer 10 cm dicken Spritzbetonschale und mit
Ankern des Typs Superswellex Pm16 (Nya = 140 kN)
von 3.0 Meter Lange mit Raster 1.50 m (l&angs) x 1.80
m (quer).

Blocke mit geringer Grof3e (<100 kN) sind fur die Berechnung
nicht maRgebend und falls sie nicht schon durch die Sprengung
abgebrochen sein sollten, miissen sie vor Ort vom
Geotechnikspezialisten gepruft und mit einzelnen Bolzen
gesichert werden. Fur die Zusammenfassung der Ergebnisse
wird auf Anhang 3 verwiesen. Es wird hervorgehoben, dass mit
der geplanten Ausbruchsicherung ein Sicherheitsfaktor gréRer
als 1.3, und somit gleich ya, erreicht wird.

Aus der Nachweisfuhrung geht hervor, dass das maximale
Gewicht eines Felsblockes ca. 10 kN ist. Auf der sicheren Seite
liegend wurde der Nachweis mit einem Felsblock von 48 kN,
(maximale Héhe von 2.74 m) und einer agierende Flache von
ca. 1.56 m? (Py = 30.6 kPa), wie im Bericht DO700-22907
.Bericht der Verkleidungsberechnung FAE-GL (T1-T3)".

funzione della loro inclinazione rispetto al direzione di
scivolamento dei blocchi e considerando la resistenza a
taglio degli inclusi. In via cautelativa é stata analizzata la
sezione GL-T2 sulla base delle discontinuita riportate in
Tabella 4. | risultati ottenuti sono validi anche per la sezione
GL-T3.

Vengono eseguite due tipologie di analisi:

e settore L1: lunghezza di analisi pari allo sfondo di
abbattimento (4.5 m) aumentato cautelativamente
di 0.5 metri con assenza di betoncino proiettato.
Per garantire la stabilita dei cunei rocciosi si
prevede una rete di ancoraggi Superswellex Pm16
(Nya = 140 kN) di lunghezza 3.0 metri e maglia 1.50
m (longitudinale) x 1.80 m (trasversale).

e settore L2: lunghezza di analisi illimitata con
presenza di uno strato di betoncino proiettato di 10
cm e ancoraggi Superswellex Pm16 (Nya = 140 kN)
di lunghezza 3.0 metri e maglia 150 m
(longitudinale) x 1.80 m (trasversale).

I blocchi che hanno una dimensione ridotta (< 100 kN) non
sono rappresentativi per l'analisi e, qualora non si siano gia
distaccati a seguito del brillamento, devono essere
esaminati sul luogo dall'esperto geotecnico ed assicurati
con bulloni singoli. Rimandando all'Appendice 3 per la
sintesi dei risultati, si evidenzia che con i provvedimenti di
messa in sicurezza previsti si raggiunge sempre un fattore
di sicurezza maggiore di 1.3, uguale a ya.

Dall'analisi risulta che il peso massimo del blocco & di ca.
10 kN. In via cautelativa & stato considerato un blocco
maggiore con peso 48 kN (altezza massima pari a 2.74 m)
e superficie agente di ca. 1.56 m? (Pv= 30.6 kPa) analogo
al Rapporto D0700-22907 "Relazione di calcolo rivestimenti
FdE-GL (T1-T3)"
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5.2 ANALYSE DER AUSBRUCHPHASEN

Um abzuschétzen welcher Lastfall, der Gebirgsdruck oder das
Loslésen eines Bruchkorpers (Absatz 5.1), maflgebend ist,
wurde eine Finite-Elemente-Berechnung mit dem Programm
MIDAS GTS [33] durchgefuhrt. Dieses ermdglicht
Lastentwicklung und das spannungs-verformende Verhalten
des Gebirges wahrend der einzelnen Bauphasen zu verfolgen.

Modellierung im ebenen Verformungszustand, d.h.:

e Das geotechnische Bezugsmodell stellt einen

Querschnitt orthogonal zur Tunnelachse dar;

e Die Definiton des  Spannungs-Verformungs-
Verhaltens und der Festigkeit des Gebirges ist vom

Ausbruch abhéngig;

e Die Definition des Spannungszustands im Gebirge,
vor dem Tunnelvortrieb ist erforderlich;

e Die einzelnen Ausbruchphasen sowie die

entsprechende Ausbruchsicherung werden modelliert.

5.2.1 Untersuchte Ausbruchsquerschnitte

Fur die Bemessung des Ausbruchsquerschnitts GL-T3 wurde
der Querschnitt mit der hochsten Uberdeckung im Bereich der
untersuchten Strecke (H=1200m) berlcksichtigt.. Es wird
ausgeschlossen, dass die beiden Tunnelvortriebe der
Hauptréhren sich bei einem Achsabstand von 70m gegenseitig
negativ beeinflussen. Aus diesem Grund wird die Geometrie
aus Abbildung 2 bertcksichtigt.

Aufgrund der Symmetrie der zu untersuchenden
Problemstellung, erstreckt sich das Berechnungsmodell tuber
eine Breite von 100 m ab den Grenzen der Hohlrdume und tber
eine Hohe von 200 m, von denen 100 m unter und 100 m Uber
liegen. Durch die gewéhlten
Modellabmessungen kann davon ausgegangen werden, dass
eventuelle Randeinflisse vernachlassigbar werden. Das
Gebirge wurde mittels zweidimensionaler, quadratischer
Elemente mit Abmessungen von ca. 200x200 cm diskretisiert.
In der Néhe des Tunnels wird die Mesh verdichtet und die
Elemente erreichen Abmessungen von ca. 50x50 cm. Die
gewahlten Auflagerbedingungen verhindern Verschiebung in

beide Richtungen am unteren Modellrand und blockieren

der Schienenoberkante

Verschiebungen in horizontaler Richtung an den vertikalen
Modelrandern. Am oberen Modellrand wurde ein Druck
aufgebracht, welcher der vorhandenen Bodenauflast (von
Tunnel bis Gelandeoberkante) entspricht.

5.2 ANALISI DELLE FASI DI SCAVO

Al fine di valutare se il carico d'ammasso € piut 0 meno
gravoso del carico dovuto al distacco di un blocco
(paragrafo 5.1), & stata condotta un'analisi mediante |l
programma agli elementi finiti MIDAS GTS [33].
Quest'ultimo consente di seguire la storia di carico e il
comportamento tensio-deformativo del’ammasso roccioso
durante tutte gli step per la realizzazione dell'opera.

Le analisi, condotte nell'ipotesi di deformazioni piane,
comportano:

e La definizione del modello geotecnico di
riferimento  che rappresenta
trasversale all’asse della galleria;

una sezione

e Ladefinizione delle leggi sforzo-deformazione e di
resistenza del’ammasso interessato
dagli scavi;

roccioso

e La definizione dello stato tensionale presente
nellammasso prima dello scavo della galleria;

e La simulazione delle fasi di scavo e di messa in
opera dei sostegni.

521 Sezione analizzata

Per il dimensionamento della sezione GL-T3 si e
considerata la sezione con la massima copertura nella tratta
in esame (H=1200 m). Vista la distanza di 70 m tra l'asse
della GL Ovest e Est, si escludono eventuali influssi tra gli
scavi e viene considerata la geometria riportata in Figura 2.

Il modello di calcolo, in virtt della simmetria del problema,
si estende per 100 m in larghezza agli estremi della cavita,
200 m in altezza, di cui 100 m al di sotto del piano del ferro
e 100 m al di sopra di quest’ultimo. Tali limiti sono sufficienti
per ritenere trascurabili gli effetti di bordo. L'ammasso &
stato discretizzato mediante elementi bidimensionali
quadrati di dimensioni pari a circa 200x200 cm, infittiti in
prossimita della galleria, dove assumono dimensioni pari a
circa 50x50 cm. Le condizioni di vincolo al contorno del
modello prevedono spostamenti impediti in entrambe le
direzioni lungo il boundary inferiore e spostamenti impediti
in direzione orizzontale lungo i boundary verticali. Sul
boundary superiore € applicata una pressione pari al peso
del terreno presente in sito fino alla quota del piano
campagna.

Seite / Pag. 16/164



200 m|

SERRRRRRRRRRIRERRRRNRNNE

GLT3

Abbildung 2: Analyseabschnitt GL-T3

5.2.2 Bildendes Gebirgsmodell

Das Gebirge ist als ein kontinuierlich elastisch-plastisches
Medium modelliert worden mit Widerstandskriterium des Typs
Hoek-Brown [25] und Rest Parameter, welche gemaR der Cai
et. al [32] Theorie bewertet werden, und es ist in den Berichten
[2] und [3] aufgezeigt. Insbesondere sind die elastischen

(Verformungsmodul und  Poisson-Beiwert),  elastisch-
plastischen (Reibungswinkel und Peak- und Restkoh&sion) und
physischen (Dichte und einachsigem

Komprimierungswiderstand) Eigencharakteristika der von der
Aushebung betroffenen Felsen festgelegt worden.

Aufgrund der im Kap. 3.1 aufgezeigten Bemerkungen, werden
die geomechanischen Parameter des Gebirges GA-BCA-GS-
10g beriicksichtigt:

Figura 2: sezione di analisi GL-T3

5.2.2 Modello costitutivo dell'ammasso

L'ammasso € stato modellato come un mezzo continuo
elasto-plastico avente criterio di resistenza di tipo Hoek-
Brown [25] con parametri residui valutati sulla base della
teoria di Cai et. al [32] e riportata nel Rapporti [2] e [3]. In
particolare sono state assegnate le caratteristiche elastiche
(modulo di deformazione e coefficiente di Poisson), elasto-
plastiche (mb, s con valori di picco e residuo) e fisiche
(densita e resistenza a compressione monoassiale) proprie
delle rocce interessate dallo scavo.

Sulla base delle considerazione riportate nel Par 3.1,
vengono  considerati i  parametri  geomeccanici
dell'ammasso GA-BCA-GS-10g:

Zone max E oy & i i s s

overburden GSl GSIres Y . m ci cm m; b, peak b,res , peak res
] [kN/m® | [MPa] | [MPa] | [MPa] | [ [l [l [] [l
1200 50 25.59 27.3 15528 75 15.60 | 17 2.599 1.087 | 0.0039 | 0.0003

Tabelle 7: Bericksichtigte geomechanische Parameter

Die Kraftlage vor Ort ist gemaR folgenden Verhaltnissen
ausgewertet worden:

Tabella 7: Parametri geomeccanici considerati

Lo stato di sforzo in sito & stato valutato secondo le seguenti
relazioni:

oy =V'2
ox =Ky 0,
Wobei: Dove
e Z = Abstand des allgemeinen Elements von der e Z rappresenta la distanza del generico elemento

Gelandeoberkante

e Ko = Beiwert des waagrechten Schubs mit 0.75
angenommen.

dal piano campagna

e Ko e il coefficiente di spinta orizzontale, assunto
pari a 0.75.
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523 Eigenschaften der Au3enschale 5.2.3 Caratteristiche dei rivestimenti di prima
fase
Folgende Tabelle zeigt die Charakteristken der La seguente tabella riporta le caratteristiche dei
SicherheitsmaRnahmen fur Profil GL-T3 auf: provvedimenti di messa in sicurezza per il profilo GL-T3:
Chiodature Betoncino proiettato
Nietungen Spritzbeton
TipO Ny L iIcng itrasv n° Classe Snominale Sminimo
[kN] | [m] | [m] | [m] [-] [-] [cm] [cm]
GL-T3 Pm24 | 200 45 1.5 1.8 5+6 | C30/37 15 9

Tabelle 8: Eigenschaften der Auf3enschale GL-T3

Die Nieten werden ins Modell eingesteckt mit einem ihrer
Ermidungsfestigkeit entsprechenden Grenzwiderstand der,
wie mit BBT SE vereinbart, um den Widerstandsbeiwert (Yr =
1.15) und der Reibung (Y'r = 1.3) faktorisiert wird.

Die Anker sind mit spezifischen eindimensionalen Elementen
(Truss) reproduziert worden, mit perfekt plastischem
elastischen Verhalten (Abbildung 3) mit Von Mises
Bruchkriterium (Nya = Ny/1.15 = 174 kN), welche den
Gitterknoten Uber eine Schnittstelle verbunden sind, in Hinblick
auf Vorsichtswerten des Querwiderstands (100 kN/m) und der
tangentiale Steifigkeit (10 MN/m/m) [31].

Vorsichtshalber wird die Innenschale in Spritzbeton
Ubergangen, da sie als bauliche MalRnahme bericksichtigt
wird, welche zur Sicherheit bzgl. des Abbrechens von kleinen
Felsenvolumen geeignet ist (siehe Anhang 3).

compressive
force

ycomp

Tabella 8: Caratteristiche rivestimenti di prima fase GL-T3

I chiodi vengono inseriti nel modello con una resistenza
limite pari alla loro resistenza a snervamento fattorizzata per
il coefficiente sulle resistenze (Yr = 1.15) e sull'aderenza di
(Yr = 1.3) come concordato con BBT SE.

Gli ancoraggi sono stati riprodotti con specifici elementi
monodimensionali (Truss) aventi comportamento elastico
perfettamente plastico (Figura 3) con criterio di rottura alla
Von Mises (Nyd = Nyk/1.15 = 174 kN) collegati ai nodi della
griglia mediante un’interfaccia considerando valori
cautelativi di resistenza a taglio (100 kN/m) e rigidezza
tangenziale (10 MN/m/m) [31].

In via cautelativa il rivestimento di prima fase in betoncino
proiettato viene trascurato in quanto considerato come un
provvedimento costruttivo atto a garantire la sicurezza nei
confronti di distacchi di piccoli volumi di roccia (vedasi
Appendice 3).

extension

+ yield

tensile
force

Abbildung 3: Kraft-Verformungsverhalten der Anker-Elemente

5.2.4 Laststufe
Nach einer ersten Phase der Modellinitialisierung, zur
Berechnung des  Ausgangsgleichgewichts, wird die

Tunnelaushebung mittels Tragheits-Kraften der Ausbruchs
simuliert (spaterhin TKA). Der Prozentsatz dieser Kréfte an der
Ortsbrust ist aufgrund Ergebnisse
Kennlinienverfahrens bestimmt (Anhang 2).

der des

axial strain

compression

Figura 3: Comportamento sforzo-deformazione per gli ancoraggi

5.2.4 Step di carico

Dopo una prima fase di inizializzazione del modello,
necessaria per calcolare I'equilibrio iniziale, lo scavo della
GL viene simulato mediante I'utilizzo delle Forze Fittizie di
Scavo, di seguito denominate FFS. La percentuale di tali

forze é
Caratteristiche (vedasi Appendice 2).

definita sulla base dei risultati delle Linee
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Abbildung 4: TKA an der Ortsbrust und am Nietungseinsatz

Nachfolgend sind die Berechnungsstufen zusammengefasst:

1

2)

3)

4)

5)

5.2.5

Geostatische Ausgangslage mit Bestimmung der
Geometrie, der Umgebungslagen, der Stratigraphie
und der geostatischen Ausgangsspannungen;

Annullierung der Zonen innerhalb der Aushebung und
Reduktion der TKA bis zum Wert den sie an der
Ortsbrust einnehmen (TKA =18%);

Reduktion der TKA bis zum Wert den sie bei der
Einsetzung der AuRenschale einnehmen (auf 4.5 m
von der Ortsbrust) (TKA =4%);

Einfihrung des numerischen AuRenstitzenmodells
und Annullierung der TKA (TKA =0%);

Entfernung der AuRenschale und Simulation der
Langzeitkonfiguration Einsetzung der
Innenschale. Diese ist mit der Bewehrungsmatte
verbunden mittels ein Schnittstellenelement, mit
normaler dem Gebirge entsprechende Steifigkeit, und
tangentiale  Steifigkeit  gleich  Null.
Schnittstellenelement ermdglicht die Wirkung der
Abdichtungsschicht zwischen den zwei Schalen zu
beriicksichtigen, indem es die tangentialen
Spannungen annulliert, dartiber hinaus erlaubt es die
Drucke, welche auf der Innenschale wirken, zu
schatzen.

mit  der

Dieses

Nachweisverfahren

Gemal den NTC 2000 wurden die aus dem FEM Modell
entnommenen Wirkungen auf die Auf3enschale um Ye = 1,30
erhéht und die Widerstéande des strukturellen Abschnitts um Y
=1,50 reduziert, d.h. Ys = 1,15.

Figura 4: FFS al fronte e all'installazione delle chiodature

Di seguito sono riassunti gli step di calcolo:

1)

2)

3)

4)

5)

5.2.5

Condizione geostatica iniziale con definizione
della geometria, delle condizioni al contorno, della
stratigrafia e delle tensioni geostatiche iniziali;

Annullamento delle zone all’interno dello scavo e
riduzione delle forze FFS, fino al valore che
assumono al fronte (FFS=18%);

Riduzione delle FFS fino al valore che assumono
nel momento di installazione del rivestimento di |
fase (4.5 m dal fronte) (FFS=4%);

Introduzione nel modello numerico dei sostegni di
| fase e annullamento delle FFS (FFS=0%).

Rimozione del rivestimento di prima fase e
simulazione della configurazione a lungo termine
con l'installazione del rivestimento definitivo.
Quest'ultimo é collegato alla mesh mediante un
elemento interfaccia avente rigidezza normale
pari a quella del'ammasso e rigidezza
tangenziale nulla. Quest'ultimo elemento, oltre a
consentire di valutare le pressioni che agiscono
sul rivestimento definitivo, consente di
considerare l'effetto del pacchetto di
impermeabilizzazione presente tra i due
rivestimenti, annullando le tensioni tangenziali.

Procedura di verifica

In conformita alle NTC 2008 le azioni ricavate dal modello
FDM sul rivestimento di prima fase sono aumentate di Y =
1,30 e le resistenze della sezione strutturale sono ridotte di
Yc=1,50 ovwero Ys=1,15.
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Die Nachweise ergeben sich als zufriedenstellend wenn
folgende Ungleichung verifiziert ist:

Ey <
Hierbei ist:

e Rg=Bemessungswert Widerstand

e Eq = Bemessungswert Einwirkung

Da im FEM Modell der Spritzbeton tbergangen wurde, wie in
Kap. 5.2.3. aufgezeigt, bewahrheitet sich, dass die Anker
welche ihre Ermidungsgrenze erreichen (Nyd = 174 kN) nicht
die Verformungsgrenze (berschreiten, welche
vorsichtshalber auf 5% gesetzt wurde.

axiale

5.2.6 Ergebnisse

Die im Anhang 4 aufgezeigten BERECHNUNGEN bestatigen,
dass das Gebirgsverhalten durch reduzierte Konvergenzen
(absolute Konvergenzen < 30 mm und relative Konvergenzen
ohne Spritzbeton ca. 10 mm) und durch der Ausformung einer
plastischen Zone mit maximale Ausdehnung von ca. 3-4 m
charakterisiert ist.

Die Anker erreichen die Ermidungsgrenze (Nyd = 174 kN),
aber sie erreichen nicht die Verformungsgrenze des Stahls (¢ <
5%).

Der vom Gebirge ausgetibter Druck auf die Innenschale, bei
Verfall der Nietungen, ist in Héhe von 40 kPa.

Le verifiche risultano soddisfatte se & verificata la seguente
disuguaglianza:

Rq
Dove:
e Rq = Valore della resistenza di progetto

e Eq = Valore di progetto dell’effetto delle azioni

Essendo stato trascurato nel modello FEM il betoncino
proiettato come riportato al Par. 0, si verifica che gli
ancoraggi che raggiungono il limite di snervamento (Nyd =
174 kN) non superino il limite di deformazione assiale posto
cautelativamente pari al 5%.

5.2.6 Risultati

Le analisi riportate nell'Appendice 4 confermano che |l
comportamento  dellammasso € caratterizzato da
convergenze ridotte (convergenze assolute < 30 mm e
convergenze relative in assenza del betoncino proiettato di
ca. 10 mm) e dalla formazione di una fascia plastica di
estensione massima di ca. 3-4 m.

Gli ancoraggi raggiungono il limite di snervamento (Nyd =
174 kN) ma non raggiungono il limite di deformazione
dell'acciaio (€ < 5%).

La pressione esercitata dallammasso sul rivestimento
definitivo, al decadimento delle chiodature, € dell'ordine dei
40 kPa.
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5.3 ANALYSE DER STANDSICHERHEIT DER
ORTSBRUST
5.3.1 Nachweisverfahren

Fur die Durchfuhrung der Ortsbrustnachweise werden die
charakteristischen Werte der geotechnischen Parameter mit
folgenden Faktoren verringert:

5.3 ANALISI DELLA STABILITA DEL FRONTE

5.3.1 Procedura di verifica

Per I'esecuzione dei calcoli di stabilita del fronte vengono
applicati i valori caratteristici dei parametri geotecnici ridotti
con i seguenti fattori:

Parameter / Parametri

Effektiver Reibungsw inkel /

Angolo di attrito effettivo®

effektive Kohasion /

Coesione effettiva

undrainierte Scherfestigkeit /

Resistenza a taglio non drenata

einaxiale Druckfestigkeit /

Resistenza a compressione monoassiale

Wichte /

Peso specifico

Symbol / Faktor /
Simbolo Fattore
Yo 1.25
v 1.25
Ya 14
Y qu 16
¥y 1

? Dieser Faktor wird auf tan ¢' angew endet /

valore applicato alla tangente dell'angolo

Tabelle 9: Teilsicherheitsfaktoren Ortsbrustnachweis

5.3.2 Ergebnisse

Die Ergebnisse des Kennlinienverfahrens schlieBen wichtige
Instabilitatsph&nomene der Ortsbrust fur diese Gebirge aus.
Die Bruchkorperanalyse, die durch die Unwedge Software
durchgefihrt wurde, zeigt wie das Volumen der abbrechenden
Felsblocke unter 0.5 m? liegt und deshalb, wenn sie nicht schon
bei der Sprengung abgebrochen sind, kdnnen sie auf
Anordnung des geotechnischen Fachmann abgeldst werden.

Im Fall eines verlangerten Aufenthalts der Aushubs Tatigkeiten
wird zum Ortsbrustschutz der Einsatz einer faserverstarkten
Spritzbetonschicht von 10 cm Stérke vorgesehen.

Tabella 9: Fattori parziali di sicurezza per la verifica di stabilita del
fronte di scavo

5.3.2 Risultati

I risultati delle linee caratteristiche escludono importanti
fenomeni di instabilitd del fronte di scavo per gli ammassi
oggetto di studio. L'analisi dei blocchi, eseguita mediante il
software Unwedge mostra come i blocchi distaccabili hanno
un volume inferiore a 0.5 m? e pertanto, se non gia distaccati
durante il brillamento, possono essere disgaggiati su
indicazione dell'esperto geotecnico.

In caso di sosta prolungata delle attivita di scavo si prevede di
installare uno strato di betoncino proiettato fibrorinforzato a
protezione del fronte di spessore minimo 10 cm.
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6 INNENSCHALE

6.1 STABWERKSMODELLE

Die Beanspruchungen der Innenschale wurden mit dem
Berechnungsprogramm MIDAS Gen2013, welches auf die
Finite-Elementen-Methode (FEM) stitzt, berechnet.

Fir die Berechnung wird ein Tunnelquader mit einheitliche Tiefe
(1 m) beriicksichtigt und es wird, mittels ebenen Finite-Elemente
des Typs Trager (beam), ein Strukturmodell festgelegt. Die
Tunnelschale ist durch Elemente mit einer L&dnge unter 0.5 m
schematisiert, welche die reellen Starken des erfassten
strukturellen  Elements (Kappe, Widerlager,
Gegenbogen/Grundplatte).

erweisen

Die strukturelle Steifigkeit der Tragerelemente wird mit E'c x ly
des nicht gerissenen Querschnitts berechnet Das
Tragheitsmoment Iy wird angesichts der
Ausbruchquerschnittachse aus Beton berechnet, indem das
Vorkommen des Stahls, wo dieser vorhanden ist, (lbergangen
wird. Das elastische Modul E'c bei ebene Verformungslage ist:
E' =

c
wobei:

e Ec = Modul der Betonelastizitat;

e v =Poisson Verhdltnis (0.2);

Zur Berechnung des unbewehrten Betons wird ein formendes
Modell des elastisch-linearen Materials verwendet. Infolge des
Verlusts an Querschnittssteifigkeit, welche durch die Offnung
von Spalten verursacht ist, dort wo die Betonzugfestigkeit
Uberwunden wird (Ausformung von plastischen Scharnieren),
wird, laut Kapitel 12.5 des EC2, die Neuverteilung der
Belastungen berechnet. Die Modellierung der plastischen
Scharniere erfolgt durch den Einsatz von Torsionsfedern
dessen Steifigkeit mit der Pottler-Methode [29][30] iterativ
berechnet wird.

6.2 MODELLIERUNG DER BETTUNG

Die Zusammenwirkung Boden-Struktur wird mittels Einsatz von
Point Support Elementen simuliert, die in Hohe der
Modellknoten gesetzt werden. Diese Elemente tbertragen, nur
bei Komprimierung, den Knoten eine Reaktion die dem
Annaherungsdruck Boden-Struktur entspricht. Die Steifigkeit
der zitierten Elemente wird angesichts des Reaktionsmoduls
des Bodens k und der Schnittstelle, welche sich aus dem Paket
Abdichtung-Drénageschicht ergibt, bestimmt. Die erste wird
gemaf den spater beschriebenen Verhéltnissen (Kapitel 6.2.1
und 6.2.2) bestimmt, respektive fiir gekrimmte und gradlinige
Oberflachen. Die zweite ist, den Eigenschaften der
Abdichtungszone zufolge, mit 60'000 kN/m® angenommen

E
1—v?

6 RIVESTIMENTO DEFINITIVO

6.1 METODO DELLE REAZIONI IPERSTATICHE

Le sollecitazioni nel rivestimento definitivo sono state
calcolate mediante il programma di calcolo informatico MIDAS
Gen2013, basato sul Metodo degli Elementi Finiti (FEM).

Per il calcolo si considera un concio di galleria con profondita
unitaria (1 m) e si definisce un modello della struttura
piani di tipo trave (beam). Il
rivestimento della galleria € schematizzato con elementi di
lunghezza inferiore a 0.5 m aventi gli spessori reali
dell’'elemento strutturale considerato (calotta, piedritto, arco
rovescio/platea).

mediante elementi finiti

La rigidezza strutturale degli elementi trave é calcolata come
E'c x ly della sezione non fessurata. Il momento d’inerzia ly &
calcolato rispetto allasse della sezione in calcestruzzo,
trascurando la presenza dell’acciaio ove presente. Il modulo
elastico E'c, in condizioni di deformazioni piane, vale:

C

dove:
e Ec=modulo di elasticita del calcestruzzo;
e v =rapporto di Poisson (0.2);

Per la modellazione del calcestruzzo non armato si utilizza un
modello costitutivo del materiale elastico-lineare. Viene presa
in considerazione la ridistribuzione delle sollecitazioni in
seguito alla perdita di causata
dall'apertura di fessure laddove venga superata la resistenza
a trazione del calcestruzzo (formazione di cerniere plastiche),
in accordo con il paragrafo 12.5 dellEC2. La modellazione

rigidezza sezionale

delle cerniere plastiche avviene mediante l'inserimento di
molle torsionali la cui rigidezza e calcolata iterativamente
mediante il metodo di Péttler [29][30].

6.2 INTERAZIONE TERRENO-STRUTTURA

L’interazione terreno-struttura viene simulata mediante
I'utilizzo di elementi point support posti in corrispondenza dei
nodi del modello. Tali elementi trasmettono ai nodi, solo se
compressi, una reazione pari alla pressione di contatto
terreno-struttura. La rigidezza degli elementi citati &
determinata tenendo conto del modulo di reazione del terreno
k e dell'interfaccia data dal pacchetto impermeabilizzazione-
strato drenante. La prima & definita secondo le relazioni di
seguito descritte (paragrafo 6.2.1 e 6.2.2), rispettivamente per
superfici curve e rettilinee. La seconda é stata assunta pari a
60'000 kN/m3 in virtl delle caratteristiche del pacchetto
d'impermeabilizzazione. Quest'ultima ha valenza per

Seite / Pag. 22/164



worden. Letztere hat eine Verschiebungswertigkeit unter 0.5cm.  spostamenti inferiori a 0.5 cm. Superati tali spostamenti, la
Wenn diese Verschiebungen (berwunden sind, wird die rigidezza dell'interfaccia diventa quella dell'ammasso.

Schnittstellensteifigkeit die des Gebirges. . . N N
9 9 La rigidezza tangenziale € stata trascurata in virtu della

Die tangentiale Steifigkeit, aufgrund des Vorkommens des presenza del manto di impermeabilizzazione nell’interfaccia
Abdichtungsmantels an der Schnittstelle Boden-Struktur, wurde terreno-struttura.

Ubergangen.
1200
1000
800
E
;f 500
400
200
(1]
0.00 0.25 0.50 075 100 1.25 150 6 [cm]
Abbildung 5: Schematisierung der Schnittstelle Figura 5: Schematizzazione dell'interfaccia
6.2.1 Modellierung der Bettung 6.2.1 Rigidezza radiale

Zur Bestimmung der radialen Bettung der Innenschale im Per la definizione della rigidezza del letto di molle radiali in
Gebirge/Boden wird das Elastizititsmoduls E, der Poisson materiale sciolto, si tiene conto del modulo elastico E, del
Koeffizient v des Gebirges, sowie der entsprechende coefficiente di Poisson v dellammasso roccioso e del raggio

Innenschalenradius R des Tunnels beriicksichtigt: interno R della galleria.
Kr =Ex (1_ V) = Es
@+v)1-2xv)xR R

Hierbei ist: Dove:

e Kr= Steifigkeit radiale Bettung Innenschale - e Kr= rigidezza del letto di molle radiali a contatto

Gebirge [MN/m3] con I'anello interno [MN/m?]

e E= Elastizitatsmodul des umliegenden Gebirges e E= modulo elastico del’ammasso roccioso

e Es= Steifemodul des umliegenden Gebirges e Es= modulo edometrico dell’'ammasso roccioso

e v= Poisson Koeffizient des Gebirges e v= coeff. di Poisson del’ammasso roccioso

e R= Tunnelradius - Systemlinie e R= raggio della galleria — linea di riferimento
6.2.2 Federkonstanten Auflagerbereich/Sohle 6.2.2 Costante della molla nelle zone di appoggio /

fondo

Die Stutze der Konstruktion mit Sohlplatte bzw. offener Sohle L’appoggio della costruzione con platea oppure con fondo
wird durch Federn mit zugehdriger Steifigkeit abhéngig von der aperto viene modellato con molla con rigidezza relativa
Einflussbreite ,b“ der einzelnen Feder modelliert. Die all’area di influenza della singola molla “b”. La constante della

Federkonstanten werden wie folgt berechnet: molla si calcola come segue:
Federkonstante cv — vertikal Constante della molla cv — verticale
e cCv=Ege. -05:b e CcVv=Egen. 0,5b
Federkonstante ch — horizontal Constante della molla cn — orizzontale
e c¢ch=05-c¢cv e <¢ch=05¢cy
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6.3 LASTENANALYSE

Folgende Kirzel werden fur die Einwirkungen benutzt:
e G = standige Einwirkungen
e Q =voribergehende Einwirkungen

e A = auBergewodhnliche Einwirkungen (z.B. Brand,
Anprall, Explosion)

e E = Erdbeben

6.3.1 Eigengewicht G1

Das fir die Berechnung des Eigengewichts verwendete
Volumen basiert auf den PlanmaRen der Konstruktion.

Das spezifische Eigengewicht des Betons ist mit Y = 25 kN/m3
angenommen.

6.3.2 Oberleitung G2

Die Oberleitungslasten werden laut Abbildung aus

Sicherheitsgriinden auf eine maximale Spannweite von 50 m
angesetzt. Aus diesen Lasten ergeben sich die am
Aufhangepunkt anzusetzenden Lasten:

e Moment von 3,80 kNm
e Horizontallast von 0,70 kN

e Vertikallast von 2,50kN

6.3 ANALISI DEI CARICHI

Per le azioni si utilizzano le seguenti abbreviazioni:
e G = Azioni permanenti
e Q= Azioni variabili
e A = Azioni eccezionali (per es. incendio, urto,
esplosione)

e E = Azioni sismiche

6.3.1 Peso proprio G1

Il volume utilizzato per il calcolo del peso proprio si basa sulle
dimensioni effettive della struttura.

Il peso specifico del calcestruzzo viene assunto pari

Y= 25 kN/m?.
6.3.2 Catenaria G2

Le catenarie vengono applicate per sicurezza su una distanza
massima di 50 m, come nella lllustrazione. Da questi carichi
derivano quelli da applicare al punto di sospensione:

¢ Momento di 3,80 kNm
e Carico orizzontale di 0,70 kN

e Carico verticale di 2,50kN

Pm = Gawichi dea Kossakanirigers
Peso della Manscla

Po = Gamichi das Katermaerks

Pasa della Calenana i i
R = Querbalashng des Tragseils 2E
Caricn Radiale sulla Conda Poilanie 5 -E
Rf = Querbelastung des Fahrdrahis E "

Canco Radale sul Fio di Comatto

Abbildung 6: Lasten der Oberleitung

6.3.3 Betonaufflllung iber dem Sohlgewé6lbe G3

Das fir die Berechnung des Eigengewichts verwendete
Volumen basiert auf den Planmaf3en der Konstruktion.

Spannweita {m) [ Campata (m) |

50 [ 45 | 40 | 35 ]
Pe | 1876 [16B.75) 150 |131.35) 1125 |
Re 3E | AT i 446 52
RI 384 427 4B 54.9 (=5
Pro | &0 B0 | & | B0 61|

Figura 6: Carichi della catenaria

6.3.3 Riempimento in cls al di sopra dell'arco

rovescio G3

Il volume utilizzato per il calcolo del peso proprio si basa sulle
dimensioni effettive della struttura.
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Das spezifische Gewicht des unbewehrten Betons wird mit Y
cna = 24 KN/m3 angenommen.

Das spezifische Gewicht des Stahlbetons wird mit Y car = 25
kN/m® angenommen.

Im behandelten Ausbruchquerschnitt ist keine Betonauffiillung
vorhanden.

6.3.4 Wasserdruck G4

Fur drainierte Tunnels (druckentlastet) wird der Wasserdruck,
bei Regelguerschnitten mit Sohlgewdlbe, nur vom Ende unter
dem Sohlgewdlbe bis auf Hohe der Ulmenlangsdrainage
berlicksichtigt. Die Wasserlasten werden laut folgendes
Schema angesetzt:

P.F.£0.000 - Projekthéhe

Abbildung 7: Lastbild Wasserdruck — drainierter Regelquerschnitt

6.3.5 Gebirgslast G5

Die Gebirgslast entspricht der htheren Last unter denen die aus
der Bruchkérperanalyse hervorgegangen ist und aus der Last,
welche in der Finite-Elemente-Analyse auf die Inneschale, nach
kompletten Verfall der fiktiven Aushubs Kréfte (letzte Stufe der
FDM-Analyse), wirkt. Da die gravierendste Last nicht Apriori
bestimmt werden kann, sind die Analysen mit beiden
Lastenverteilungen durchgefiihrt worden.

Il peso specifico del calcestruzzo non armato viene assunto
pariaY cna= 24 KN/m3,

Il peso specifico del calcestruzzo armato viene assunto pari a
Y car = 25 kN/m3

6.3.4 Pressione idraulica G4

Per il caso di galleria drenata (senza pressione) nelle sezioni
tipo con arco rovescio, il carico idraulico viene considerato
solo dal vertice inferiore al di sotto dell’arco rovescio fino
all’altezza del drenaggio sul piedritto. Il carico idraulico viene
applicato secondo il seguente schema:

—_———

Figura 7: Pressione idrostatica - Sezione tipo drenata

6.3.5 Carico dell'ammasso G5

Il carico d'ammasso € pari al maggiore tra il carico scaturito
dall'analisi a blocchi ed il carico che agisce sul rivestimento
definitivo nelle analisi alle differenza finite, al completo
decadimento delle forze fittizie di scavo (ultimo step delle
analisi FDM). Non potendo definire a priori il carico piu
gravoso le analisi sono state effettuate con entrambe le
distribuzioni di carico.

P. P,

' — P

Abbildung 8: Qualitative Darstellung der numerisch ermittelten
Normalspannungen (rot), der aktiven Gebirgslast (blau)
und der passiven Bettungsreaktion (grun)

+

Figura 8: Rappresentazione qualitativa delle tensioni normali
(rosso), ottenute dal calcolo numerico, del carico attivo
dellammasso (blu) e della reazione assestamento del
terreno (verde)
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6.3.6 Kriechen und Schwinden des Betons G6

Das Schwindma des Betons wird gemals NTC 2008 Kap.
11.2.10.6 ermittelt.

Die Kriechzahl ¢ wird gemaR NTC 2008 Kap. 11.2.10.7
ermittelt.

Die Kriechzahl ¢ wird gemall dem NTC 2008 Kap. 11.2.10.7
unter Berlcksichtigung des Spannungszustandes aus einer
Einwirkungskombination standiger Lasten (G1 (Eigengewicht) +
G2 (Oberleitung)) ermittelt.

Kriechen und Schwinden des Betons bewirkt eine
Langenanderung Al. Diese Langenanderung (EndschwindmaR)
liegt, in Form einer gleichmaRigen Temperaturabkihlung, der

Rechnung zu Grunde.

Fir alle Querschnitte die héher als 25 cm und aus Beton der
Festigkeitsklasse =~ C30/37  sind, ergibt sich eine
Durchschnittsverformung per autogenes zeitlich unendliches
Schwinden von 0.27%.. Bei der Dimensionierung wurde das von
der Norm vorgeschriebene 50% des Schwindens tbernommen,
was durch eine gleichméaRige Temperaturabkihlung von -13.4
C° simulierbar ist. Diese Abkuhlung muss, z.B., mittels Einsatz
eines funktionstichtigen Superverflissigungsmittels  (Typ
MasterGlenium von BASF), nicht-kalkhaltigen Zuschlagstoffen
und Zugabe eines Expansionsmittels (Typ MasterLife SRA100
von BASF) bewirkt werden. Das angewendete System muss auf
der Baustelle zuvor mit Proben gepruft werden.

Bei der Modellierung der Innenschale, insbesondere beziglich
NTCO08 Kapitel 4.1.1.1, verfahrt man mit einer gleichméafigen
Temperaturabkihlung von -6.7° C an den GZT und von -8.9°C
an den GZG.

6.3.7 Temperatur Q1

Die Dimensionierung der Innenschalen erfolgt, laut folgende
Tabelle, unter Berlcksichtigung der Temperatureinwirkungen
entsprechend dem Abstand zum Portal.

6.3.6 Viscosita e ritiro del calcestruzzo G6

a deformazione dovuta al ritiro del calcestruzzo si calcola in
base al paragrafo 11.2.10.6 delle NTC 2008.

Il valore di viscosita ¢ si calcola secondo le NTC 2008,
capitolo 11.2.10.7.

Il coefficiente di viscosita @ si calcola ai sensi delle NTC 2008
par. 11.2.10.7, considerando la condizione tensionale
derivante dalla combinazione di azioni permanenti (G1 (peso
proprio) + G2 (catenaria)).

Viscosita e ritiro del calcestruzzo comportano un
cambiamento in lunghezza Al (valore finale del ritiro), su cui
deve essere basato il calcolo, in forma di diminuzione

uniforme della temperatura.

Per tutte le sezioni con altezza maggiore di 25 cm e
calcestruzzo con classe di resistenza C30/37 risulta una
deformazione media per ritiro autogeno a tempo infinito pari a
0.27%0. Nel dimensionamento si & assunto il 50% del ritiro
imposto dalla Normativa, simulabile mediante I'applicazione di
un abbassamento uniforme della temperatura di -13.4 C°.
Tale riduzione dovra essere ottenuta, ad esempio, mediante
l'utilizzo di  un superfluidificante  performante  (tipo
MasterGlenium della BASF), di inerti non calcarei e tramite
l'aggiunta di un espansivo (tipo MasterLife SRA100 della
BASF). Il sistema adottato dovra essere verificato con prove
preventive in cantiere.

Nella modellazione del rivestimento definitivo, con particolare
riferimento al paragrafo 4.1.1.1 del’lNTCO08, si procede
applicando un abbassamento uniforme della temperatura di
-6.7° C agli SLU e di -8.9°C agli SLE.

6.3.7 Temperatura Q1

Per il dimensionamento dei rivestimenti definitivi si

considerano azioni termiche, in conformita alla seguente
tabella, secondo la distanza dall'imbocco.

Abstand Portal /

Distanza dall'imbocco [km]

3,0-10,0

Temperaturgra-dient /

gradiente della temperatura AT/ [°C]

AT ["C]

Winter/
Inverno

Sommer
Estate

-10 10

Tabelle 10: Temperatureinwirkung Innenschale

Der Temperaturgradient AT zeigt die Temperaturdifferenz
zwischen der Innen- und Au3enflache der Tubbingschale.

Tabella 10: Variazione termica

Il gradiente della temperatura AT indica la differenza di
temperatura tra le superfici interna ed esterna del rivestimento
in conci.
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Temperaturbeanspruchungen wahrend des Innenschalenbaus
werden lbergangen.

Die Wirkungen, die durch die hohen Temperaturen erzeugt
werden infolge eines Brands, sind Gegenstand des Kapitels
6.3.11.

6.3.8 Erdbebeneinwirkung E1

Im Gegensatz zu den anderen Lastkombinationen stellt die
Erdbebenlast ein wenig beeinflussenden Zustand dar und wird
deshalb nicht berlcksichtigt.

6.3.9 Aerodynamischer Druck Al

Die Verdichtungs- und Druckentlastungsvorgange in Folge der
Zugsdurchfahrt sind in Dokument D0118-064 ,Aerodynamik —
Klima - Luftung® festgelegt. Dem Dokument kann man
entnehmen, dass im Extremfall (auRergewohnliche Einwirkung)
im Tunnel aerodynamische Einwirkungen von Ap pruck = + 11
kKN/m2 und Ap sog = - 9 kN/m2 vorkommen. Da diese
Einwirkungen, auch angesichts der entsprechend angepassten
Teilsicherheitsfaktoren, die magebende Einwirkung darstellen,
werden die aerodynamischen Einwirkungen nur in Kombination
mit den Einwirkungen bei auBergewdhnlicher
Bemessungssituation erfasst.

6.3.10 Aufprall A2

Die Last des Aufpralls wird nur in den Verzweigungskavernen
und den Portalen beriicksichtigt. Im vorliegenden Bereich wird
sie daher nicht berucksichtigt..

6.3.11 Brand A3

Die Dimensionierung im Brandfall wird geméaR den Vorschriften
der EN 1992-1-2 ausgefuhrt.

Gemal den Vorschriften des MD 28/10/2005 Sicherheit in den
Eisenbahntunnels, wird die Stabilitat aller Bauwerke in Hinblick
auf der Temperatur-Zeit Kurve laut UNI 11076 geméal D0118-
04326 "Sicherheit gegen die Brandexplosionen" gewéhrleistet.

Die bewehrten und unbewehrten Ausbruchquerschnitte wurden
hinsichtlich eines Brandes gemall den Kriterien des
spezifischen Berichts [10] gepriift. Hier begrenzt man sich mit
der Beobachtung, dass, einvernehmlich mit Tabelle D.6.3 des
M.D. 16.02.2007 "Klassifizierung der Feuerbestéandigkeit der
Bauprodukte und -elemente fir Bauwerke", ausreichende
Bedingungen zur Gewéhrleistung der REI 120 Klasse sind:

e  Starke 's' der Strukturelemente grof3er als 160mm;

e Betondeckung 'a’ (Achsenabstand der Bewehrung von
der ausgesetzten Oberflache) gréRer als 35mm.

Beide Voraussetzungen sind zufriedenstellend.

Le sollecitazioni derivanti dalla temperatura durante la
costruzione dell’anello vengono trascurate.

Le azioni derivanti dalle alte temperatura a seguito di incendio
sono oggetto del paragrafo 6.3.11.

6.3.8 Azione sismica E1

Il carico sismico rappresenta una condizione poco influente
rispetto alle altre combinazioni di carico e pertanto non viene
considerata.

6.3.9 Pressione aerodinamica A1l

| processi di carico e scarico tensionale a seguito del
passaggio dei treni sono definiti nel documento D0118-064
LAerodinamica — clima — ventilazione “. Dal documento si
deduce che in casi estremi (azioni eccezionali) si presentano
in galleria azioni aerodinamiche di Ap pressione = + 11 kN/m2 e
Ap aspirazione = - 9 KN/m2. Poiché si tratta di azioni rilevanti,
anche in considerazione dei relativi coefficienti parziali di
sicurezza adottati, le azioni aerodinamiche si considerano
solo associate in combinazione con le azioni derivanti dalla
situazione di dimensionamento eccezionale.

6.3.10 Urto A2

Il carico da urto & da considerare solo nelle caverne di
diramazione e ai portali. Nella zona in oggetto non € pertanto
considerato.

6.3.11 Incendio A3

Il dimensionamento in caso di incendio si esegue in conformita
alle prescrizioni della EN 1992-1-2.

In accordo con le prescrizioni del DM 28/10/2005 Sicurezza
gallerie ferroviarie viene garantita la stabilita di tutte le opere
in considerazione della curva temperatura-tempo secondo la
UNI 11076 in conformitd a D0118-04326 “Sicurezza contro le
esplosioni di incendio”.

Le sezioni, armate e non, sono state verificate nei confronti
dellincendio secondo i criteri esposti nella relazione specifica
[10]. In questa sede ci si limita ad osservare che in accordo
alla tabella D.6.3 del D.M. 16.02.2007 "Classificazione di
resistenza al fuoco di prodotti ed elementi costruttivi di opere
da costruzione" condizioni sufficienti affinché la classe di
resistenza REI 120 sia garantita sono:

e spessore 's' degli elementi strutturali maggiore di
160mm;

e copriferro 'a’ (distanza dell'asse delle armature dalla
superficie esposta) maggiore di 35mm.

Entrambi i requisiti sono soddisfatti.
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6.4 EINWIRKUNGSKOMBINATIONEN

Die zu untersuchenden Einwirkungskombinationen mussen
geman NTC 2008 mit den entsprechenden
Kombinationsbeiwerten y beriicksichtigt werden.

Die mafRgebenden Einwirkungskombinationen fiir die
Dimensionierung der Innenschale sind nachfolgend aufgezeigt

(Tabelle 11):

6.4 COMBINAZIONE DI CARICO

Le combinazioni delle azioni da analizzare devono essere
considerate in conformita alle NTC 2008, con i relativi
coefficienti di combinazione y.

Le combinazioni delle azioni rilevanti per il dimensionamento
dell’anello interno sono di seguito riportate nella Tabella 11:

stianding / permanenti vorubergehend / variabili 1
Lastfall/ |Eigengewit Ol uck i Kriechen und [ Quell-druck | Temp: T Brand Druck infolge Sog infolge
Caso di ohne Auftrieb | Schwinden (Sommer) (Winter) (Zugfahrt) Zugfahrt Zugfahrt
carico | Peso proprio | Catenaria Carichi Carico Swelling- Fuoco
Einwirkung permanenti idraulico Carichi della Ritiro e Squeezing | Temperatura | Temperatura Carico Carico Carico
sko sull'arco rocciain | rilassamento (Estate) (inverno) ferroviario inami inami
mbination rovescio condizioni (pressione) (aspirazione)
ICombinazi asciutte
oni
G1 G2 G3 G4 G5 Gé G7 Q1 Qi Q2 A3 A1l A1
3 135 150
1.00 1.00
i , 135 100 150
1.00 1.00 1.00
3 135 135 1.00 150
1.00 1.00 1.00 1.00
« 135 135 1.00 1.00 150
1.00 1.00 1.00 1.00 1.00
= 5 135 135 1.00 135 135 150
1.00 1.00 1.00 1.00 1.00 1.00
" 135 135 1.00 135 135 1.00 1.50
1.00 1.00 1.00 1.00 1.00 1.00 1.00
11 1.00 1.00 1.00 0.60 1.00
12 1.00 1.00 1.00 1.00 0.60 1.00
21 1.00 1.00 1.00 1.00 1.00 0.60 1.00
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Tabelle 11: Einwirkungskombinationen Innenschale Tabella 11: Combinazioni di carico
6.5 NACHWEISE 6.5 VERIFICHE
Fir den Nachweis des Grenzzustandes wund der Per la verifica allo stato limite ultimo ed allo stato limite di

Grenzgebrauchstauglichkeit der Innenschale wurden die
Wirkungskombinationen gemaf Vorgaben des NTC2008, Abs.
2.5.3 berticksichtigt.

6.5.1 Grenzzustand der Tragféhigkeit (GZT)

6.5.1.1 Teilsicherheitsfaktoren Einwirkungen

Die zu berucksichtigenden Teilsicherheitsfaktoren variieren
abhéngig von Kombinationen und Art der Einwirkungen. Gemaf
NTC2008 werden folgende Teilsicherheitsfaktoren fur sténdige,
voribergehende und aulRergewohnliche
Bemessungssituationen beriicksichtigt:

esercizio dell’anello interno sono state considerate le
combinazioni delle azioni in conformita delle prescrizioni del
paragrafo 2.5.3 delle NTC2008.

6.5.1 Stati Limite Ultimi (SLU)

6.5.1.1 Coefficienti parziali di sicurezza per le azioni

| coefficienti parziali di sicurezza da considerare variano in
funzione delle combinazioni e del tipo di azioni. In conformita
alle NTC2008, per le situazioni di dimensionamento standard,
temporanee ed eccezionali sono da considerarsi i seguenti
coefficienti parziali di sicurezza:

Yaij,inf gunstigifavorevole = 1,00 /1,00 / 1,00
Yai.sup ungunstigisfavorevole = 1,35/ 1,20 /1,00
Ya,1,sup/ Yaii.sup gunstigitavorevole = 0,00 /0,00 /0,00
Ya.1,sup/ YQii,sup unganstigisfavorevole = 1,50 / 1,30/ 1,00

Angesichts der Einwirkungen aus dem Schwinden fur die
Uberpriifung im Grenzzustand der Tragfahigkeit, wurde geman
EC2, Teil 1, Kap. 2.4.2.1, der Teilsicherheitsbeiwert Ysy = 1,0
berucksichtigt.

Considerando le azioni derivanti dal ritiro, per la verifica allo
stato limite ultimo, si & considerato, in conformita allEC2,
parte 1, paragrafo 2.4.2.1 il coefficiente parziale di sicurezza
Ysn =1,0.
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6.5.1.2 Kombinationsbeiwerte Einwirkungen 6.5.1.2 Coefficienti di combinazione delle azioni
Gemall EN 1990 bzw. NTC2008 muissen folgende In conformita alla EN 1990 ovvero alla NTC2008 devono
Kombinationsbeiwerte benutzt werden: essere utilizzati i seguenti coefficienti di combinazione:
Einwirkung / Yo Yy Y2
Druck / Sog infolge Zugfahrt A1 / Pres-
sione aerodinamica A1 0.8 05 0.0
Temperatur Q1 / Forze termiche Q1 0,6 0,6 0,5

Tabelle 12: Kombinationsbeiwerte

6.5.1.3 Einwirkungskombinationen

Die zu untersuchenden Einwirkungskombinationen missen
geman NTC 2008 den entsprechenden
Kombinationsbeiwerten y zu beriicksichtigt werden.

mit

Die fur die Dimensionierung der Innenschale entsprechenden
maRgebenden Einwirkungskombinationen sind abhéngig von
den in-situ vorherrschenden Randbedingungen auszuwéhlen.

6.5.1.4 Teilsicherheitsfaktoren der Widerstande

Die Teilsicherheitsfaktoren der Widerstande bei einer stédndigen
und vorubergehenden Bemessungssituation werden, wie mit
BBT SE vereinbart, wie folgt betrachtet, unter Berticksichtigung
einer Bauwerklebensdauer von 200 Jahren:

Stahlbeton

e Teilsicherheitskoeffizient flir den Betonwiderstand Y
=1,60

e Minderungsbeiwert zur  Berlicksichtigung  der
Langzeitwirkung der Betondruckfestigkeit: acc = 0,85

e Teilsicherheitskoeffizient fiir Stahlwiderstand Ys =1,20
Unbewehrter Beton

e Teilsicherheitskoeffizient flir den Betonwiderstand Y
=1,60

e  Minderungsbeiwert Berlicksichtigung  der
Langzeitwirkung der Betondruck- bzw. Zugfestigkeit:

C(cc,pl/ Oct,pl.= 0,80

zur

Fur  die Uberpriifungen der
Bemessungssituation missen die Teilsicherheitsfaktoren mit Y

aulRergewohnlichen

= 1,20 und Ys = 1,00 bericksichtigt werden. Der
Minderungsbeiwert der  Betondruckfestigkeit a  bleibt
unverandert.

6.5.1.5 Uberpriifung auf Beulspannung

Die Bemessung des Stahlbetons erfolgt gemaR den Vorgaben
des NTC2008, Kap. 4.1.2.1.2.

Tabella 12:; Coefficienti di combinazione

6.5.1.3 Combinazione delle azioni

Le combinazioni delle azioni da analizzare devono essere
considerate in conformita alle NTC 2008, con i relativi
coefficienti di combinazione w.

Le combinazioni delle azioni rilevanti per il dimensionamento
dell’anello devono essere scelte in funzione delle effettive
condizioni al contorno in situ.

6.5.14 Coefficienti parziali di sicurezza per le

resistenze

I coefficienti parziali di sicurezza per le resistenze in fase
permanente e temporanea vanno considerati, come
concordato con BBT SE, come segue tenendo conto della vita
utile dell'opera di 200 anni:

Calcestruzzo armato

e Coefficiente parziale di sicurezza per la resistenza
del calcestruzzo Y. = 1,60

e Coefficiente ridutivo  della  resistenza a
compressione del calcestruzzo di lunga durata: acc =
0,85

e Coefficiente parziale di sicurezza Ys per la resistenza
dell'acciaio Ys = 1,20

Calcestruzzo non armato

e Coefficiente parziale di sicurezza per la resistenza
del calcestruzzo Y¢ = 1,60

e Coefficiente ridutivo  della  resistenza a
compressione e a trazione del calcestruzzo di lunga
durata: dce,pl/ Oct,pl = 0,80

Per le verifiche nella situazione di dimensionamento
eccezionale i fattori parziali di sicurezza devono essere
considerati con Yc = 1,20 e Ys = 1,00. Il coefficiente di
riduzione della resistenza a compressione del calcestruzzo a

resta invariato.

6.5.1.5 Verifica a pressoflessione

Per il calcestruzzo armato il calcolo segue le indicazioni delle
NTC2008, par. 4.1.2.1.2.
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Die Bemessung des unbewehrten Betons erfolgt geman
NTC2008, Kapitel 4.1.11.1.

Bei den unbewehrten Ausbruchquerschnitten mit hoher
Exzentrizitat, einvernehmlich mit dem EC2 ($12.3.1), wird der
Betonzugwiderstand bis zum Planungswert fca berlicksichtigt.
Die Uberpriifung gilt als zufriedenstellend wenn:

Nea 1 Mg,
A J

O, =

L

6.5.1.6 Querkraftiiberprifung

Die Bemessung des Stahlbetons erfolgt gemaR den Vorgaben
des NTC2008, Kap. 4.1.2.1.3.

Die Bemessung der unbewehrten Innenschale erfolgt geman
des NTC2008, bei Prufung folgender Ungleichung:

VEd < VRd

2
fcvd = fctd +0.- fctd

Per il calcestruzzo non armato si seguono le NTC 2008, par.
4.1.11.1.

Nelle sezioni non armate con un’elevata eccentricita, in
accordo con 'EC2 ($12.3.1) si considera la resistenza a
trazione del calcestruzzo fino al valore di progetto fod. La
verifica risulta soddisfatta se:

-(hiz]g{f”d o

cid

6.5.1.6 Verifica a taglio

Per il calcestruzzo armato il calcolo segue le indicazioni delle
NTC2008, par. 4.1.2.1.3.

Per il rivestimento interno non armato si seguono le NTC
2008, verificando la seguente disuguaglianza:

i o bex
15

cvd

per O-c < O-clim

2
ctd

fcvd =\/f

0=0,-

Gclim -

Bei den Uberwiegend komprimierten Ausbruchquerschnitten
wird die Durchschnittsbelastung der Komprimierung oc als

Durchschnitt der Komprimierungen im reagierenden
Ausbruchquerschnittsteil ‘X’ berechnet:
N
GC :—Ed =
X
In den Ausbruchquerschnitten mit hoher Exzentrizitat,

konsequenterweise zur Annahme die Betonzugfestigkeit bis
auf den Wert fea zu erfassen, wird der Querkraftwiderstand des
Ausbruchquerschnitts  ausgewertet, indem der ganze
Ausbruchquerschnitt als reagierend (x=h) betrachtet wird, und
die Spannung oc¢ als Durchschnittsspannung des ganzen
Querschnitts, sowohl komprimiert als auch gespannt, gewertet
wird.

+0o, - Ty —52/4 oe

r Gc > Uclim

Gclim

fcd -2 V cfd + fcd ’ fctd

Nelle sezioni prevalentemente compresse, lo sforzo medio di
compressione oc € calcolato come media delle compressioni
nella porzione di sezione reagente ‘X’:

NEd
h—-2-e

Nelle sezioni con un’elevata eccentricita, coerentemente con
'assunzione di considerare la resistenza a trazione del
calcestruzzo fino al valore di fod, la resistenza a taglio della
sezione viene valutata considerando reagente l'intera sezione
(x=h) e valutando la tensione oc come tensione media
nellintera sezione, sia compressa che tesa.

o, t0,

c

2
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6.5.2 Grenzzustéande der Gebrauchstauglichkeit

(GZG)

6.5.2.1 Teilsicherheitsfaktoren Einwirkungen

Bei der Uberpriifung des Grenzzustands der
Gebrauchstauglichkeit mussen die  charakteristischen
Einwirkungen mit deren Kombinationen bertcksichtigt werden.

6.5.2.2 Kombinationsbeiwerte Einwirkungen

In Tabelle 11 befinden sich die bei Einwirkungskombinationen
zu berlicksichtigenden Beiwerten. Die Kombinationsbeiwerte
werden geman Tabelle 12 zu berucksichtigt.

6.5.2.3 Einwirkungskombinationen

Die zu untersuchenden Einwirkungskombinationen mdussen,
geman NTC 2008, mit den entsprechenden
Kombinationsbeiwerten w berlcksichtigt werden.

6.5.2.4 Teilsicherheitsfaktoren Widerstand

Far die Uberpriifung des Grenzzustands der
Gebrauchstauglichkeit werden die charakteristischen Werte der
Widerstande berlcksichtigt, fur bewehrte Ausbruchquerschnitte

gelten die Vorschriften von Kap. 4.1.22.5 der Norm NTCO08.

6.5.2.5 Berechnung der Verformungen

Die Ermittlung der Systemverformung erfolgt im GZG unter
Beriicksichtigung  der ~ Kombinationsregeln  mit  den
charakteristischen Einwirkungen sowie den entsprechenden
Kombinationsbeiwerten.

6.5.2.6 Begrenzung der Rissbreiten

Unter Beriicksichtigung der NTC2008, wird im Grenzzustand
der Gebrauchstauglichkeit die maximale Rissweite wkal fur die
maRgebenden Einwirkungskombinationen, unter
Berilicksichtigung der und
Minderungsfaktoren y laut Tabelle 11 nachgewiesen. Die
zulassige Rissbreite fur Normalbeton ohne besondere
Starkeanforderung oder bei Abdichtungsvorkommen wird auf
Wkal £ 0,3 mm begrenzt.

Teilsicherheitsfaktoren

Bei besonderer Anforderung an Stérke der Betoninnenschale
oder bei aggressiven oder sehr aggressiven
Umgebungsbedingungen wird die maximale Rissweite auf wkal
< 0,2 mm begrenzt.

6.6 BAULICHE DURCHBILDUNG
6.6.1 Expositionsklasse und Mindestbetondeckung
Gemall UNI 11104 und UNI EN 206-1:2006, wird bei

Expositionsklasse XC3/XAl die Anwendung von Beton der
Festigkeitsklasse C30/37, hingegen bei Expositionsklasse
XC4/XA2 Beton der Festigkeitsklasse C32/40 vorgesehen.

6.5.2 Stati Limite Esercizio (SLE)

6.5.2.1 Coefficienti parziali di sicurezza delle azioni

Nella verifica agli stati limite di esercizio devono essere
considerate le azioni caratteristiche con le loro combinazioni.

6.5.2.2 Coefficienti di combinazione delle azioni

In Tabella 11 si trovano i coefficienti da considerare nelle
combinazioni delle azioni. | coefficienti di combinazione sono
da considerare come in Tabella 12.

6.5.2.3 Combinazioni delle azioni

Le combinazioni delle azioni da analizzare devono essere
considerate in conformita alle NTC 2008, con i relativi
coefficienti di combinazione y.

6.5.2.4 Coefficienti parziali di sicurezza per le

resistenze

Per la verifica agli stati limite di esercizio delle sezioni non
armate si devono considerare i valori caratteristici delle
resistenze, per le sezioni armate valgono le prescrizioni al
paragrafo 4.1.22.5 della norma NTCO08.

6.5.2.5 Calcolo delle deformazioni

Il calcolo delle deformazioni del sistema si esegue allo SLE in
considerazione delle regole di combinazione con i carichi
caratteristici e dei relativi coefficienti di combinazione.

6.5.2.6 Limitazione dello spessore delle fessure

In considerazione delle NTC2008, si controlla allo SLE lo
spessore massimo delle fessure wka per le combinazioni di
carico rilevanti, in considerazione dei fattori parziali di
sicurezza e dei coefficienti di riduzione ¢ secondo Tabella 11.
La larghezza delle fessure ammessa per il cls normale senza
particolari requisiti di spessore o in presenza di
impermeabilizzazione € limitata a wkai < 0,3 mm.

In caso di particolari requisiti di spessore del rivestimento
condizioni ambientali aggressive o molto
aggressive la larghezza massima é limitata a wka < 0,2 mm.

interno o di

6.6 STRUTTURA COSTRUTTIVA

6.6.1 Classe di esposizione e copriferro minimo

In accordo alle UNI 11104 e alle UNI EN 206-1:20086, in classe
di esposizione XC3 é previsto l'utilizzo di calcestruzzo C28/35
mentre in classe di esposizione XC4 ¢ previsto l'utilizzo di
calcestruzzo C32/40.
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Die Berechnung der Mindestbetondeckung zur Gewabhrleistung
der Bauwerklebensdauer >100 Jahren ist gemaf N.T.C. 2008
durchgefihrt:

XC3 XC4
Festigkeitsklasse 30/37 32/40
Umweltbedingungen Normal | Aggressiv
Chin [mm] 20 30
Nutzbare Lebenszeit > 100 Jahre
[mm] +10 +10
Bauliche Toleranz [mm] +10 +10
Chom [Mm] 40 50

Tabelle 13: Mindestbetondeckung

Zur Einheitlichkeit ist eine Betondeckung von 5 cm entlang der
ganzen Entwicklung der Tunnels vorgesehen.
6.6.2 Mindestbewehrung

Im Fall einer bewehrten Innenschale, wird die
Mindestbewehrung im NTC 2008, Punkt 4.1.6.1.1 bestimmt.

Die Querschnittsflaiche der Langszugbewehrung darf nicht
geringer sein als:

AS,min = 026

und jedenfalls nicht geringer als 0,0013 x b xd,
wobei:

e b = mittlere Breite der Zugzone;

e d = Nutzhdhe des Querschnitts;

o fum = Mittelwert der Zugfestigkeit des Betons;

o fyk = charakteristische Wert der Streckengrenze des
Betonstahls.

Il calcolo del copriferro minimo al fine di garantire una vita utile
dell'opera >100anni & condotto in accordo alle N.T.C. 2008:

XC3 XC4
Classe di resistenza 30/37 | 32/40
Cond. ambientali Normali | Aggressive
Crmin [mm] 20 30
Vita utile > 100anni [mm] +10 +10
Tolleranza costruttiva [mm] +10 +10
Cnom [mm] 40 50

Tabella 13: Copriferro minimo.

Per omogeneita si prevede un copriferro netto di 5 cm lungo
tutto lo sviluppo delle gallerie.

6.6.2 Armatura minima

In caso il rivestimento necessiti di armatura il quantitativo
minimo di armatura da inserire viene definito al punto 4.1.6.1.1
delle NTC 2008.

L’area dell’armatura longitudinale in zona tesa non deve
essere inferiore a:

fctm Xbxd
f

yk
e comunqgue non minore di 0,0013 x b xd ,

dove:
e b rappresenta la larghezza media della zona tesa;
e d é l'altezza utile della sezione;

e fum € il valore medio della resistenza a trazione del
calcestruzzo;

o fy & il valore caratteristico della resistenza a trazione
dell'armatura ordinaria.
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6.7 ERGEBNISSE

Die im Anhang 5 aufgezeigte Berechnung zeigt, dass das FEM-
Modell aufgrund der Wirkungssimulierung, welche von der
Lockerungslast des Gebirges und der Abbruchlast der
Elementarblécke herbeigefiihrt werden, keinen Einsatz von
flexible Bewehrung bendtigt.

Das Berechnungsmodell mit der Gebirgslockerungslast fallt
ohne Bedarf einer Bewehrung zusammen, zeigt aber die
Bildung 3 plastischen Scharniere: eine auf Hohe des
Kappenzentrums und zwei an der Basis der Verbindung
zwischen Wande und Boden.

Auch das Berechnungsmodell mit der Gebirgslast aus der
Bruchkérperanalyse zeigt die Bildung 3 plastischen Scharniere:
eine auf Hohe des Druckpeaks des Blocks und zwei auf Hohe
dessen Mindestdruck.

Dieses plastische Scharnier erméglicht auf jeden Fall die
Gewahrleistung der Strukturstatik und ihre langzeitliche
Funktionsfahigkeit.

6.7 RISULTATI

Le analisi riportate in Appendice 5 mostrano che il modello
FEM per la simulazione degli effetti indotti dal carico
blocchi

d’allentamento dellammasso e del distacco di

elementari non necessita I'impiego di armatura flessionale.

I modello di calcolo con il carico d’allentamento dell'ammasso
converge senza la necessita di predisporre dell’armatura, ma
mostra la formazione di 3 cerniere plastiche: una in
corrispondenza del centro della calotta e due alla base della
connessione tra murette e platea.

Il modello di calcolo con il carico dellammasso derivante
dall'analisi a blocchi mostra anch’esso la formazione di 3
cerniere plastiche: una in corrispondenza del picco di
pressione del blocco e altre due in corrispondenza della
pressione minima dello stesso.

Tali cerniere plastiche consentono comunque di garantire la
staticita della struttura e la sua funzionalita nel tempo.
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ANHANG 1 - GEOMECHANISCHE KARTEN APPENDICE 1 - SCHEDE

In Folge werden die geomechanischen Karten fur die Gebirge GEOMECCANICHE

GA-BST-KS-8f, GA-BCA-A-10g und GA-BCA-GS-10g, laut Di seguito sono riportate le schede geomeccaniche per gli
Dokument [8], aufgezeigt. ammassi rocciosi GA-BST-KS-8f, GA-BCA-A-10g e GA-
BCA-GS-10g secondo il Documento [8].
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Geotechnische Kennwerte

Gebirgsart GA-BST-KS-8f

Parametri geotecnici

Tipo diammasso roccioso GA-BST-K

S-8f

Bundnerschieferkomplex: Dunnschichtige Wechselfolge von Glimmermarmor,

Lithologie Kalzitquarzit und Phyllit, Bereiche mit hoherem Phyllitanteil - 531
. . Complesso dei calcescisti: alternanze poco spesse di calcescisti, quarzti calcitici e
Litologia filladi, a tratti con presenza elevata di fillade - 531
Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)
Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Deviazione standard (s) Numero di prove (n)
v [MN/m3] 0,02656 +0,00036 63
oci [MPa] med (F Il sf) Fa 41 +18 3
oxi [MPa] min (F 45° sf) = 24 +9 12
mi [-] (Hoek&Brow n) aus Triax.-Druckversuch / da prova triassialg 12 +2 4
E [MPa] aus Einax.-Druckversuch / da prova uniassiale 43000 +11100 15
v [-] aus Einax.-Druckversuch / da prova uniassiale 0,21 +0,05 8
CAI[-] 2,7 +04 8
aquiv. Qz-Gehalt/ Contenuto equ.di Qz [%] 42 +9 8

Quellpotential / Potenziale di swelling

keines / assente

Trennflacheneigenschaften (Kartierung / Bohrungen)

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflachen

Proprieta delle discontinuita (Rilevamento / Sondaggi)

Elaborazione statistica delle giaciture e delle proprieta delle

discontinuita

Schieferung: Orientierung / Abstand

Scistosita: Giacitura / Spaziatura

S:355/60

Trennflachenorientierung [°] (Vertrauenskegel)

Giacitura delle discontinuita (Cono di confidenza)

RTF2w: 285/85
RTF5:110/75

RTF6: 050/65

Trennflachenabstande [mm)]

RTF2w: 200-600 RTF6: 200-600

Spaziatura delle discontinuita RTF5: 200-600 S:60-200

Trennflachendurchgangigkeit [m] RTF2w: <1 RTF6: 3-10

Persistenza delle discontinuita RTF5: <1 S:3-10

Trennflachenéffnung [mm] RTF2w: 0 RTF6: 0

Apertura della discontinuita RTF5:0 S:0

Trennflachenrauigkeit JRCo [-] RTF2w: 4-8 RTF6: 10-12

Rugosita delle discontinuita RTF5: 4-8 S:4-8

Trennflachenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuita

Trennflachenfillung (Typ u. %-Anteil)

Riempimento delle discontinuita (tipo e %)

Trennflachenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle discontinuita (Laboratorio) Range Numero di prove (n)
@ peak / e | @ base [°] (unverwitt. TF/ Disc. inalterate) 44-46/19-36/30-31 3/21/2

C peak /res [MPa] (unverw itt. TF / Disc. inalterate) 1,7-4,1/0,27-0,47 3/2

Gebirgskennwerte in-Situ

Bandbreite

Versuchsanzahl (n)

Parametri dell'ammasso roccioso in sito

Range

Numero di prove (n)

E [MPa] (BLA / Prova dilatometrica): Last/carico 87,8-10,6 MPa

32500-63600

2

Gebirgskennwerte

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Parametri dell'ammasso roccioso

Statistica dei parametri indice e parametri di resistenza e de

formabilita calcolati

Indexwerte (Kartierung / Bohrungen) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)

Parametri indice (Rilevamento / Sondaggi) Valori medio (M) Deviazione standard (s) Numero di prove (n)

RQD [%] (ISRM) 85 +

RMR [-] (Bieniaw ski, 1999) 60 +

GSI [-] (Hoek) 50 R R

Festigkeits- u. Verformungskennwerte (berechnet) Kombination 1: M Kombination 2: M- s Kombination 3: M+ s

Parametri di resistenza e deformabilita (calcolati) Combinazione 1: M Combinazione 2: M- s Combinazione 3: M+ s

oc [MPa] (Hoek&Brow n) 1,5 0,9 2,0

Gem [MPa] (Hoek&Brow n) 4,6 2,9 6,3

¢ [MPa] (Mohr-Coulomb): H min =960m / H max=1110m 1,9/2,0 16/17 21/23

¢ [°] (Mohr-Coulomb):  H min=960m / H max=1110m 27126 2423 30/28

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006 - /(4900) / 13200 -/(3900) /9800 - /5700 /16600
Charakteristische Werte / Valori caratteristici Inputparameter / Valori di input

v k (Gebirge / ammasso) [kN/m3] 27,0 GSI [-] - Hoek&Brow n 50

oci, k (Gestein / roccia) [MPa] 33* RMR [-] - Bienaw ski 60

aem, k (Gebirge / ammasso roccioso) [MPa] 6,3 ov (y*H,min/max) [MPa] 25,9/30,0

ck (Gebirge / ammasso roccioso) [MPa] - H,min/max 21/23 ko [-] 0,8-1,0

@k (Gebirge / ammasso roccioso) [°] - H,min/max 30/28

E k (Gebirge / ammasso roccioso) [MPa] 5500

Bemerkungen

*Wert: Mts (F 45° sf)

Note

*Valore: M+s (F 45° sf)
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GA-BST-KS-8f: Gebirgsverhaltenstyp GVT 3

GA-BST-KS-8f: Comportamento delllammasso roccioso TCR 3

Gebirgsart : GA-BST-KS-8f

NE 83°| NW 353° SE 173°

RTF2w

RTFG

s RTFs

Gebirgsarten

GA-BST-KS-8f: Dlinnschichtige Wechselfolge von Glimmermarmor, Kalzitquarzit u. Phyilit (

Tipo di ammasso roccioso

GA-BST-KS-8f: Alternanze poco spessi di calcescisti, quarziti calcitici e filladi (531)

Orientierung der Haupttrennflachen

Steil einfallende, schleifend bzw. quer zur Tunnelachse verlaufende Trennflachen;
Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuita principali

Discontinuita ad alta inclinazione con direzione subparallela, trasversale e perpendicolare
all'AT; Scistosita ad inclinazione media con direzione perpendicolare all'AT

Druckhaftigkeit oy, W/omax (Hoek 2000)

> 0,21: mittel druckhaft

Rapporto di sollecitazione o, /Omax

2 0,21: mediamente spingente

Einfluss des Bergwassers

vernachlassigbar

Influenza della falda

trascurabile

Quelldruck

keiner

Pressione di rigonfimento

assente

Gebirgsverhalten

GVT 3: Spannungsbedingte Entfestigung in Hohlraumnahe durch Abscheren Uber Trennfl§]
Ortsbrust (kurzfristig stabil): lokale Ausbriiche

Comportamento dell'ammasso roccioso

TCR 3: Allentamenti in corrisp. della cavita attraverso rottura a taglio lungo discontinuita
dowuto all'alto stato tensionale
Fronte di scavo (stabile a breve termine): locali distacchi di blocchi

Radialdeformation

< 15 cm (Kennlinienverfahren)

Deformazione radiale

<15 cm (Metodo delle curve caratteristiche)

Bemerkungen

Uberlagerung: 960 -1110 m

Note

Coperatura: 960 -1110 m
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Geotechnische Kennwerte

Gebirgsart

GA-BCA-GS-10g

Parametri geotecnici

Tipo di ammasso roccioso GA-BCA-GS-10g

Lithologie

Glimmerschiefer und Paragneis ("Paraschiefer"), untergeordnet Amphibolit, lokal

Orthogneis - 801b

Litologia

Paragneiss e micascisti ("parascisto”), subordinato anfibolite, localmente

ortogneiss - 801b

Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)
Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Deviazione standard (s) Numero di prove (n)
v [MN/m?3] 0,02731 +0,00149 4

oci [MPa] min (F 45° sf) & 75 t5 4

oci [MPa] +

mi [-] (Hoek&Brow n) geschatzt / stimato 17

E [MPa] aus Einax.-Druckversuch / da prova uniassiale 56400 +10900 4

v [-] geschatzt / stimato 0,24

CAI[] 38 05 4

aquiv. Qz-Gehalt/ Contenuto equ.di Qz [%] 80 +8 3

Quellpotential / Potenziale di swelling

keines / assente

Trennflacheneigenschaften (Kartierung / Bohrungen)

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflachen

Proprieta delle discontinuita (Rilevamento / Sondaggi)

Elaborazione statistica delle giaciture e delle proprieta delle discontinuita

Schieferung: Orientierung / Abstand

Scistosita: Giacitura / Spaziatura

S:345/45

Trennflichenorientierung [°] (Vertrauenskegel) RTF1:160/80 RTF3: 300/85

Giacitura delle discontinuita (Cono di confidenza) RTF2w: 255/75 RTF6: 020/80

Trennflichenabstande [mm] RTF1: 60-200 RTF3:200-600 S:60-200

Spaziatura delle discontinuita RTF2w: 60-200 RTF6: 200-600

Trennflachendurchgéngigkeit [m] RTF1: <1 RTF3: <1 S:1-3

Persistenza delle discontinuita RTF2w: <1 RTF6: 1-3

Trennflacheno6ffnung [mm)] RTF1:0 RTF3:0 S:0

Apertura della discontinuita RTF2w: 0 RTF6: 0

Trennflachenrauigkeit JRCo [-] RTF1:10-12 RTF3:12-14 S:4-8

Rugosita delle discontinuita RTF2w: 8-10 RTF6:10-12

Trennflachenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuita

Trennflachenfullung (Typ u. %-Anteil)

Riempimento delle discontinuita (tipo e %)

Trennflachenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle discontinuita (Laboratorio) Range Numero di prove (n)
@ res [°] (unverw itt. TF/ Disc. inalterate) 35 - 40*

C res [MPa] (unverwitt. TF/ Disc. inalterate) 0,05 - 1,0*

Gebirgskennwerte in-Situ Bandbreite Versuchsanzahl (n)
Parametri dell'ammasso roccioso in sito Range Numero di prove (n)

E [MPa] (BLA / Prova dilatometrica)

Gebirgskennwerte

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Parametri dell'ammasso roccioso

Statistica dei parametri indice e parametri di resistenza e deformabilita calcolati

Indexwerte (Kartierung / Bohrungen) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)
Parametri indice (Rilevamento / Sondaggi) Valori medio (M) Deviazione standard (s) Numero di prove (n)
RQD [%] (ISRM) 80 +

RMR [-] (Bieniaw ski, 1999) 60 +

GSiI [-] (Hoek) 50 - -

Festigkeits- u. Verformungskennwerte (berechnet)

Kombination 1: M

Kombination 2: M- s

Kombination 3: M+ s

Parametri di resistenza e deformabilita (calcolati)

Combinazione 1: M

Combinazione 2: M- s

Combinazione 3: M+ s

oc [MPa] (Hoek&Brow n) 45 4,2 4.8

Ocm [MPa] (Hoek&Brow n) 16,9 15,8 18,0

¢ [MPa] (Mohr-Coulomb): Hmin=600m/ Hmed =990m/ Hmax =1200 2413,3/3,7 24/32/36 25/3,4/3,8

¢ [°] (Mohr-Coulomb): ~ Hmin =600m / Hmed =990m / Hmax =1200n 43/39/37 42/38/37 43/39/38

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006) -/8700/17300 - /8400 /14000 -/8900/20700
Charakteristische Werte / Valori caratteristici Inputparameter /Valori di input

v k (Gebirge / ammasso) [KN/m?3] 27,0 GSI [-] - Hoek&Brow n 50

oci, k (Gestein / roccia) [MPa] 70 RMR [-] - Bienaw ski 60

cem, k (Gebirge / ammasso roccioso) [MPa] 15,7 ov (y*H,min/med/max) [MPa] 16,2/26,7/32,4

Ck (Gebirge / ammasso roccioso) [MPa] - H,min/med/max 2413,2/3,6 ko [-] 0,8-1,0

@k (Gebirge / ammasso roccioso) [°] - H,min/med/max 42/38/37

E k (Gebirge / ammasso roccioso) [MPa] 8000*

Bemerkungen Laborergebnisse Datenblatt 801 a
* Daten aus Einreichprojekt
Note Risultati prove di laboratorio scheda 801 a

* Dati da progetto definitivo
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BCA-GS-10g: Gebirgsverhaltenstyp GVT 2

BCA-GS-10g: Comportamento dell'ammasso roccioso TCR 2

Gebirgsart : BCA-GS-10g

SW 263°

NE 83°| NW 353°
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Gebirgsarten

BCA-GS-10g: Glimmerschiefer und Paragneis, untergeordnet Amphibolit, Orthogneis - 801}

Tipo di ammasso roccioso

BCA-GS-10g: Paragneiss e micascisti, subordinato anfibolite, loc. ortogneiss - 801b

Orientierung der Haupttrennflachen

Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verlaufende Trennflachg
Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuita principali

Discontinuita ad alta inclinazione con direzione subparallela, trasversale e perpendicolare
all'asse tunnel (AT); Scistosita ad inclinazione media con direzione perpendicolare all'AT

Druckhaftigkeit o.m, W/Omax (Hoek 2000)

>0,48: nachbrichig

Rapporto di sollecitazione o, /O max

> 0,48: friabile

Einfluss des Bergwassers

vernachlassigbar

Influenza della falda

trascurabile

Quelldruck

keiner

Pressione di rigonfimento

assente

Gebirgsverhalten

GVT 2: Oberflachliche Abldsungen und Ausbriiche entlang durchgéngiger Trennflachen
Ortsbrust stabil

Comportamento dell'ammasso roccioso

TCR 2: Distacchi superficiali e distacchi lungo discontinuita persistenti
Fronte di scavo stabile

Radialdeformation

<10 cm (Kennlinienverfahren)

Deformazione radiale

<10 cm (Metodo delle curve caratteristiche)

Bemerkungen

Uberlagerung: 600 - 1200 m

Note

Coperatura: 600 - 1200m
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Geotechnische Kennwerte

Gebirgsart GA-BCA-A-10g

Parametri geotecnici

Tipo di ammasso roccioso GA-BCA-A-10g

Amphibolit - 802, untergeordnet Paragneis und Quarzit (805)

Lithologie
) ) Anfibolite - 802, subordinato paragneiss e quarzte (805)
Litologia
Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)
Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Deviazione standard (s) Numero di prove (n)
y [MN/m3] 0,02778 +0,00052 33
i [MPa] i 140 48 11
oci [MPa] i
mi [-] (Hoek&Brow n) aus Triax.-Druckversuch / da prova triassiald 20 +6 8
E [MPa] aus Einax.-Druckversuch / da prova uniassiale 53100 + 8000 11
v [-] aus Einax.-Druckversuch / da prova uniassiale 0,24 +0,06 10
CAIL] 4,33 +0,39 2
aquiv. Qz-Gehalt/ Contenuto equ.di Qz [%] 52 25 4

Quellpotential / Potenziale di swelling

keines / assente

Trennflacheneigenschaften (Kartierung / Bohrungen)

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflachen

Proprieta delle discontinuita (Rilevamento / Sondaggi)

Elaborazione statistica delle giaciture e delle proprieta delle discontinuita

Schieferung: Orientierung / Abstand

Scistosita: Giacitura / Spaziatura

S:345/45

Trennflachenorientierung [°] (Vertrauenskegel) RTF1: 160/80 RTF3: 300/85

Giacitura delle discontinuita (Cono di confidenza) RTF2w: 255/75 RTF6: 020/80

Trennflachenabstande [mm)] RTF1: 60-200 RTF3:200-600 S:200-600

Spaziatura delle discontinuita RTF2w: 60-200 RTF6: 200-600

Trennflachendurchgéangigkeit [m] RTF1: <1 RTF3: <1 S:1-3

Persistenza delle discontinuita RTF2w: <1 RTF6: 1-3

Trennflachen6ffnung [mm] RTF1: 0 RTF3:0 S:0

Apertura della discontinuita RTF2w: 0 RTF6: 0

Trennflachenrauigkeit JRCo [-] RTF1:10-12 RTF3:12-14 S:4-8

Rugosita delle discontinuita RTF2w: 8-10 RTF6:10-12

Trennflachenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuita

Trennflachenfillung (Typ u. %-Anteil)

Riempimento delle discontinuita (tipo e %)

Trennflachenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle discontinuita (Laboratorio) Range Numero di prove (n)
@ res / @ base [°] (unverwitt. TF/ Disc. inalterate) 35-39/27-30 5/5

¢ res [MPa] (unverwitt. TF / Disc. inalterate) 0,03-0,53 5
Gebirgskennwerte in-Situ Bandbreite Versuchsanzahl (n)
Parametri dell'ammasso roccioso in sito Range Numero di prove (n)
E [MPa] (BLA / Prova dilatometrica)

Gebirgskennwerte

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Parametri del'ammasso roccioso

Statistica dei parametri indice e parametri di resistenza e deformabilita calcolati

Indexwerte (Kartierung / Bohrungen) Mittelwert (M) Standardabweichung (s) Versuchsanzahl (n)

Parametri indice (Rilevamento / Sondaggi) Valori medio (M) Deviazione standard (s) Numero di prove (n)

RQD [%] (ISRM) 90 +

RMR [-] (Bieniaw ski, 1999) 70 +

GSI [-] (Hoek) 65 +10 _

Festigkeits- u. Verformungskennwerte (berechnet) Kombination 1: M Kombination 2: M-s Kombination 3: M+ s

Parametri di resistenza e deformabilita (calcolati) Combinazione 1: M Combinazione 2: M-s Combinazione 3: M+ s

oc [MPa] (Hoek&Brow n) 19,9 74 46,8

Gem [MPa] (Hoek&Brow n) 46,7 20,9 88,3

¢ [MPa] (Mohr-Coulomb): Hmin=600m / Hmed =990m/ Hmax =1200 45/58/6,5 2813,7/14,2 7,0/8,8/9,7

¢ [°] (Mohr-Coulomb): ~ Hmin =600m / Hmed =990m / Hmax =1200n 52/49/47 44/40/38 58/55/54

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006, - /23700 /33500 -/12800/18400 - /42200 /50700
Charakteristische Werte / Valori caratteristici Inputparameter /Valori di input

v k (Gebirge / ammasso) [kN/m3] 28,0 GSI [] - Hoek&Brow n 55

oci, k (Gestein / roccia) [MPa] 92* RMR [-] - Bienaw ski 70

ocm, k (Gebirge / ammasso roccioso) [MPa] 24,8 ov (y*H,min/med/max) [MPa] 16,8/27,8/33,6

ck (Gebirge / ammasso roccioso) [MPa] - H,min/med/max 30/4,1/46 ko [-] 0,8-1,0

@k (Gebirge / ammasso roccioso) [°] - H,min/med/max 47/ 43141

E k (Gebirge / ammasso roccioso) [MPa] 12000

Bemerkungen *Wert: M-s

Note *Valore: M-s
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BCA-A-10g: Gebirgsverhaltenstyp GVT 2

BCA-A-10g: Comportamento dell'ammasso roccioso TCR 2

Gebirgsart : BCA-A-10g
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Gebirgsarten

BCA-A-10g: Amphibolit - 802, untergeordnet Paragneis und Quarzit (805)

Tipo di ammasso roccioso

BCA-A-10g: Anfibolite - 802, subordinato paragneiss e quarzite (805)

Orientierung der Haupttrennflachen

Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verlaufende Trennflachg
Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuita principali

Discontinuita ad alta inclinazione con direzione subparallela, trasversale e perpendicolare
all'AT; Scistosita ad inclinazione media con direzione perpendicolare all'AT

Druckhaftigkeit o.m, W/Omax (Hoek 2000)

>0,74: nachbrichig

Rapporto di sollecitazione o, /O max

2> 0,74: friabile

Einfluss des Bergwassers

vernachlassigbar

Influenza della falda

trascurabile

Quelldruck

keiner

Pressione di rigonfimento

assente

Gebirgsverhalten

GVT 2: Oberflachliche Abldsungen und Ausbriiche entlang durchgéngiger Trennflachen
Ortsbrust stabil

Comportamento dell'ammasso roccioso

TCR 2: Distacchi superficiali e distacchi lungo discontinuita persistenti
Fronte di scavo stabile

Radialdeformation

<10 cm (Kennlinienverfahren)

Deformazione radiale

<10 cm (Metodo delle curve caratteristiche)

Bemerkungen

Uberlagerung: 990 - 1200 m

Note

Coperatura: 990 - 1200 m
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ANHANG 2 - KENNLINIEN

In Folge werden die fur die Gebirge GA-BST-KS-8f, GA-BCA-
A-10g und GA-BCA-GS-10g die Kennlinien aufgezeigt, durch
denen es moglich war folgendes zu bewerten:

e Radialer Druck — Konvergenz.
e Konvergenz — Ortsbrustabstand.

e Radialer Druck — Ausdehnung der Plastischen Zone
Uber das Ausbruchprofil hinaus.

e  Ortsbrustabstand — Ausdehnung der Plastischen Zone
Uber das Ausbruchprofil hinaus.

e  Ortsbrustabstand — Tragheitskréfte des Ausbruchs

Die Kurve ,Konvergenz — Ortsbrustabstand® ist mittels eines
vereinfachten analytischen Prozesses herausgearbeitet
worden, welcher die vorgeschlagenen Verhéltnisse von
Nguyen, Minh et al. [22] nitzt.
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APPENDICE 2 - CURVE
CARATTERISTICHE

Di seguito sono riportate le curve caratteristiche per gliammassi
rocciosi GA-BST-KS-8f, GA-BCA-A-10g e GA-BCA-GS-10g,
mediante le quali e stato possibile valutare:

e Pressione Radiale — Convergenza.
e Convergenza — Distanza dal Fronte.

e Pressione Radiale — Estensione della Fascia Plastica
oltre il profilo di scavo.

¢ Distanza dal fronte — Estensione della Fascia Plastica
oltre il profilo di scavo.

e Distanza dal Fronte — Forze Fittizie di Scavo

La curva “Convergenza — Distanza dal fronte” € stata ricavata
attraverso un procedimento analitico semplificato che sfrutta le
le relazioni proposte da Nguyen, Minh et al. [22].

14_GA-BCA-GS-10g

INPUT DATA RESULTS
Weight [N/mc] 27300 | At final equilibrium
Qverburden [m] 1200 | Total convergence fem] 4.9
Excavation radius [m] 4.84 | Convergence after excavation fcm] 3.4
Plastic zone thickness [m] 47
Peak internal friction angle [7] 36.23 |Equilibrium at excavation face
Post peak internal friction angle [°] 28.85 |Convergence [em] 1.5
Peak cohesion [Pa] 3535000 |1 - (deconfinement rafio) (%] 18.7%
Post peak cohesion [Pa] 2274000
Deformation modulus [Paj 1.55E+10 c(face }/ Radius 0.30 [%]
Poisson’s ratio [-] 03 c(total) / Radius 1.00 [%]
c(after excav.) / Radius 0.70 [%]
Dilation angle [°] 4.53 Plthick. (face)/Radius 21.2 [%]
Pl.thick. (total)/Radius 97 4 [%]
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Distance - Excavation forces (%)
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14_GA-BCA-A-10g

INPUT DATA RESULTS
Weight [N/mc] 27800 |At final equilibrium
Overburden [m] 1200 | Total convergence [cm] 2.3
Excavation radius [m] 4.84|Convergence after excavation fem] 1.6
Plastic zone thickness [m] 2.4
Peak internal friction angle [*] 42.21|Equilibrium at excavation face
Post peak internal friction angle [°] 33.15| Convergence [cm] a7
Peak cohesion [Pa) 4887000 |1 - (deconfinement ratio) (%] 32.2%
Post peak cohesion [Paj 2900000
Deformation modulus [Pa] 2.11E+10 c(face )/ Radius 0.14 [%]
Poisson's ratio [-] 0.3 citotal) / Radius 0.47 [%]
c(after excav.) / Radius 0.33 [%]
Dilation angle [*] 6.86 Pl.thick. (face)/Radius 0.0 [%)
Pl.thick. (total)/Radius 49.8 [%]
Characteristic line
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g I
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Distance - Excavation forces (%)
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13_GA-BST-KS-8f

INPUT DATA RESULTS
Weight [N/mc] 26600 |At final equilibrium
Overburden [m] 1115 | Total convergence [cm] 227
Excavation radius [m] 4.84 | Convergence after excavation fcm] 15.9
Plastic zone thickness [m] 14.8
Peak internal friction angle [7] 27.69 |Equilibrium at excavation face
Post peak internal friction angle [*] 21.15|Convergence [em] 6.8
Peak cohesion [Pa] 2193000 |1 - (deconfinement ratio) [%] 10.2%
Post peak cohesion [Pa] 1392000
Deformation modulus [Pa] 1.15E+10 c{face )/ Radius 1.40 [%]
Poisson’s ratio [-] 03 ctotal) / Radius 4.68 [%]
clafter excav.) / Radius 3.28 [%]
Dilation angle [°] 3.50 Plthick. (face)/Radius 136.8 [%)]
Plthick. (total)/Radius 306.6 [%]
Characteristic line
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ANHANG 3 - BRUCHKORPERANALYSE

Anhang 3 zeigt die Ergebnisse der Bruchkdrperanalyse die mit
dem Berechnungsprogramm UNWEDGE 3.0 ausgefihrt wurden.
Die Tabellen zeigen den Mindestsicherheitsfaktor jeder
Unstetigkeits-Dreiergruppe, welche die einzelnen homogenen
Strecken charakterisiert; hingegen sind nur die Ergebnisse der
gravierendsten Unstetigkeits-Dreiergruppen in graphischer Form
dargestellt.

APPENDICE 3 - ANALISI DEI BLOCCHI

L'appendice 3 riporta i risultati delle analisi a blocchi condotte
con il programma di calcolo UNWEDGE 3.0. Nelle tabelle &
riportato il fattore di sicurezza minimo per ciascuna terna di
discontinuita caratterizzanti le singole tratte omogenee
mentre in forma grafica sono riportati solo i risultati della terna
di discontinuita piu gravosa.
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Rock mass
BCA-A-10g; BCA-GS-10g;

Area L1 - advance per round: 4.5 m (counted with 5m)

Necessary anchorage pattern:

1.8 X 1.5 m
L = 4.5 m
Swellex Pm24 Nyg 174 kN
X1 Wedges with a maximum high of 0.3 m or a maximum weight of 10 kN
X2 Wedges with a maximum high of 0.5 m or a maximum weight of 100 kN
S Safety reached
N Negligible small

N[Nk IRIN]IR R | w
wlwlw|n[(v]a s |wns
Arlu|ln|n|w lu]luls|s]|uv
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1s
Top - All Wedges Scaled Perspective - All Wedges Scaled
I 7
B/ ‘
\ \ /
/
\ A/
‘\ . ~
~. _ //
Y, Bs
7s \
‘. ! 2s 2s
3s | /
Front - All Wedges Sca\e?!s Side - All Wedges Scaled 1s

Wedge Information

Floor wedge [1
Factor of Safety: stable
Wedge Volume: 0.034 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.38 m
Excavation Face Area: 0.11 m2
Apex Height: 0.89 m

Lower Right wedge [2
Factor of Safety: 0.386

Wedge Volume: 0.001 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.16 m
Excavation Face Area: 0.05 m2
Apex Height: 0.07 m

Lower Left wedge [3]
Factor of Safety: 0.495
Wedge Volume: 0.006 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.26 m
Excavation Face Area: 0.13 m2
Apex Height: 0.14 m

Upper Right wedge [6
Factor of Safety: 0.032

Wedge Volume: 0.003 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.23 m
Excavation Face Area: 0.09 m2
Apex Height: 0.12 m

Upper Left wedge [7]
Factor of Safety: 0.064
Wedge Volume: 0.001 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.13 m
Excavation Face Area: 0.05 m2
Apex Height: 0.07 m

Roof wedge [8
Factor of Safety: 0.000

Wedge Volume: 0.034 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.40 m
Excavation Face Area: 0.11 m2
Apex Height: 0.89 m
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Rock mass

BCA-A-10g; BCA-GS-10g;

Area L2

Necessary anchorage pattern:

1.8 X 1.5 m
L = 4.5 m
Swellex Pm24 Nyg 174 kN
Shotcrete lining 10 cm (Shear strength 0.91 MPa)
X1 Wedges with a maximum high of 0.3 m or a maximum weight of 10 kN
X2 Wedges with a maximum high of 0.5 m or a maximum weight of 100 kN
S Safety reached
N Negligible small

1 2 3 98.34 0.002 0.069 S 0.57
1 4 5 112.14 0.003 0.099 S 0.64
2 4 5 128.356 0.001 0.034 S 0.89
3 4 5 146.977 0.001 0.023 S 0.93
1 3 4 159.937 0 0.017 S 0.20
1 2 5 163.932 0.003 0.125 S 0.69
1 3 5 177.585 0.001 0.041 S 0.60
1 2 4 188.6 0.001 0.02 S 0.37
2 3 5 195.326 0.001 0.051 S 0.87
2 3 4 1028.609 0 0 N 0.94
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Top - Wedges 1, 2, 7, 8 Scaled

Perspectiveszedges 1,2, 7, 8 Scaled

2s

Front - Wedges 1, 2, 7, 8 Scaled

Side - Wedges 1, 2, 7, 8 Scaled

8s

=]

—r

2¢ls

Wedge Information

Floor wedge [1
Factor of Safety: stable
Wedge Volume: 0.001 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.22 m
Excavation Face Area: 0.04 m2
Apex Height: 0.07 m

Lower Left wedge [2]
Factor of Safety: 1760.202
Wedge Volume: 0.053 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.86 m
Excavation Face Area: 0.41 m2
Apex Height: 0.39 m

Upper Left wedge [6]
Factor of Safety: 232.136
Wedge Volume: 0.001 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.32 m
Excavation Face Area: 0.11 m2
Apex Height: 0.03 m

Upper Right wedge [7
Factor of Safety: 98.340
Wedge Volume: 0.069 m3
Wedge Weight: 0.002 MN
Wedge z-Length: 0.75 m
Excavation Face Area: 0.37 m2
Apex Height: 0.57 m

Upper Left wedge [8]
Factor of Safety: 172.577
Wedge Volume: 0.044 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.78 m
Excavation Face Area: 0.37 m2
Apex Height: 0.36 m
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Rock mass

BCA-A-10g; BCA-GS-10g;

Areatunnel face

45 3 0
80 160 1 20 0 16.23
75 255 1 20 0 16.23
85 300 1 20 0 16.23
80 20 3 20 0 16.23
Shotcrete lining 5 cm (Shear strength 0.91 MPa)

X1 Wedges with a maximum high of 0.3 m or a maximum weight of 10 kN

X2 Wedges with a maximum high of 0.5 m or a maximum weight of 100 kN

S Safety reached

N Negligible small

1 2 3 71.781 S
1 2 4 90.563 0.001 0.019 S
1 4 5 114.623 0 0.009 S
1 3 5 144.94 0 0.01 S
2 4 5 203.803 0 0.003 S
2 3 5 210.647 0 0.003 S
1 2 5 212.669 0 0.002 S
3 4 5 418.707 0 0.002 S
1 3 4 479.509 0 0 N
2 3 4 1741.805 0 0 N
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Near End wedge [9] Scaled Far End wedge [10] Scaled
FS: 156.908 FS:71.781
Wedge Information

Near End wedge [9
Factor of Safety: 156.908
Wedge Volume: 0.022 m3
Wedge Weight 0.001 MN
Wedge z-Length: 0.00 m
Excavation Face Area: 0.38 m2
Apex Height: 0.17 m

Ear
Factor of Safety: 71.781
Wedge Volume: 0.022 m3
Wedge Weight 0.001 MN
Wedge z-Length: 0.00 m
Excavation Face Area: 0.38 m2
Apex Height: 0.17 m

Volume: 0.022 m3, “Weight: 0.001 MN, z-Length: 0.00 m, Excavation | Volume: 0.022 m3, ‘Weight: 0.001 MN, z-Length: 0.00 m, Excavatio

Seite / Pag. 54/164



ANHANG 4 - FEM-ANALYSE DER APPENDICE 4 - ANALISI FEM DEL
AUSSENSCHALE RIVESTIMENTO DI PRIMA FASE

Im vorliegenden Anhang werden die wichtigsten Outputs der Nella presente appendice sono riportati i principali output
Finite-Elemente-Analysen des Ausbruchquerschnitts GL T3 delle analisi agli elementi finiti della sezione GL T3 effettuate
aufgezeigt, welche mit dem Berechnungsprogramm Midas GTS con il programma di calcolo Midas GTS.

durchgefihrt wurden.

IERRERRERRERRERRERRENENY

200 m

GLT3

¥ Y % % % v ¥ ¥ ® ¥ & ¥ % % % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
¥ v v ¥ v v w ¢ v v v v ¥ % v v v ¥ 9 ¥ ¥V ¥ VOV ¥

L T B B T S e B e B B e S S S S S B S S B A

200 m

Abbildung 1: Numerisches Modell lllustrazione 1: Modello numerico
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20 ELEMENT STRESS
Soil KX Center

, | UNIT(kRAM"2)

0.000 54 845 109.690 164.535 219.380

-183335

0.4%
-18736.3

0.4%
-19139.1

n6%
-1854149

&)

[UNIT] kM, m
[DATA] GSML: GE | Soil Sk Center , Stage #1-Step 001(1)

Abbildung 2: Lithostatische Phase — vertikale Spannungen [KN/m?] lllustrazione 2: Fase litostatica - tensioni verticali [kN/m?]

0.000 36.466 72.931 109,337 145,562 e e
\

UNIT(kRn*2)
22600795

04%

-22057 876
0.4%

-23114 857
08%

23372039
22%

3629120
3686.202
24143283

L

-26714.097

Abbildung 3: Lithostatische Phase — horizontale Spannungen [KN/m?] lllustrazione 3: Fase litostatica - tensioni orizzontali [KN/m?]
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Abbildung 4: Ortsbrustverschiebungen xy [mm] lllustrazione 4: Spostamenti xy [mm] al fronte

0.000 2613 5227 7.840 10454

|
L — — |

State Index

Hoek-Brown

Plastic v
Unloading or reloading | I

Abbildung 5: Das Plastischwerden an der Ortsbrust lllustrazione 5: Plasticizzazione al fronte

Abbildung 6: Ortsbrustverschiebungen xy [mm] an 4.5m von der lllustrazione 6: Spostamenti xy [mm] a 4.5m dal fronte
Ortsbrust entfernt
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0.000 2613 5227
State Index

Hoek-Brown

Plastic kvi
Unloading or reloading | "]/

Abbildung 7: Das Plastischwerden an 4.5m von der Ortsbrust entfernt lllustrazione 7: Plasticizzazioni a 4.5m dal fronte

lllustrazione 8: Spostamenti xy [mm] fine scavo

Abbildung 8: Ortsbrustverschiebungen xy [mm] am Aushubsende
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Abbildung 9: Das Plastischwerden am Aushubsend

0.000 25608 5009

e

7514

State Index

Hoek-Brown
Plastic

¥

Unloading or reloading

R S e e s ek an AT s
RRI R RIS

st s S ¢
R e T [
W grmav v AT
Illustrazione 9: Plasticizzazioni fine scavo
1D ELEMENT FORCE
Beam/Truss Fx

10018
|

Abbildung 10: Axiale Wirkung an den Nieten [KN]

0.000 2505 5.008

7514

UMITCRM)

10.018
\

Abbildung 11: Axiale Verformung an den Nieten [-]

L.

lllustrazione 10: Azione assiale nei chiodi [KN]

1D ELEMENT STRAIN

0
UNIT(Mone)
E

lllustrazione 11: Deformazione assiale nei chiodi [-]
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0.000 1.786 3573 5.359 7146 ‘SD ELEMENT STRESS

oc
f  E—— — UNIT(kIm2)

T35
85245
96953
-108.861
-120.369
132077
143785
-155.493
-167.201
-178.908
190817
202325

-214.033

L.

Abbildung 12: Normale Drucke auf die Innenschale (GL-T3) lllustrazione 12: Pressioni normali sul rivestimento definitivo (GL-T3)
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ANHANG 5 - FEM-ANALYSE DER
INNENSCHALE

Anhang 5 beinhaltet, neben den abgemessenen GZT- und
GZG-Uberprifungen der Ausbruchquerschnitte, die
graphischen Darstellungen der wichtigsten In- und Outputs der
Innenschalenberechnungen, die mit dem Programm MIDAS
Gen durchgefihrt wurden.

APPENDICE 5 - ANALISI FEM DEL
RIVESTIMENTO DEFINITIVO

L'appendice 5 contiene le rappresentazioni grafiche dei
principali input e output dell'analisi del rivestimento definitivo
condotte con il programma MIDAS Gen, oltre alle opportune
verifiche sezionali allo SLU e SLE.
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A.5.1. General parameters of structure

DETAILA

Tunnelachse
8
689 4686 ©
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Figure 1 GL T2-T3 cross section
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Figure 3 Elements local axis
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Figure 4 Element section property for geomechanical class Il and Il cross section (GL T2-T3)

Table 1 Section properties for geomechanical class Il and Il cross section (GL T2-T3)

ID| Name |Area (m”2)|Asy (m"2)[Asz (m”2)|Ixx (m”4)|lyy (m~4)|1zz (m”4)[Cyp (m)|[Cym (m)|Czp (m)|Czm (m)
1[{100x30| 0.3000 0.2500 0.2500 0.073 0.022 0.0250 | 0.5000 | 0.5000 | 0.1500 | 0.1500
2 1100x 35| 0.3500 0.2917 0.2917 0.0111 0.036 0.0292 | 0.5000 | 0.5000 | 0.1750 | 0.1750
31100x40( 0.4000 0.3333 0.3333 0.0160 0.053 0.0333 [ 0.5000 | 0.5000 | 0.2000 | 0.2000
41100x47| 0.4700 0.3917 0.3917 0.0244 0.087 0.0392 | 0.5000 | 0.5000 | 0.2350 | 0.2350
51100x 57| 0.5700 0.4750 0.4750 0.0398 0.0154 0.0475 | 0.5000 | 0.5000 | 0.2850 | 0.2850
6 |100x55( 0.5500 0.4583 0.4583 0.0364 0.0139 0.0458 | 0.5000 | 0.5000 | 0.2750 | 0.2750
7 1100x60( 0.6000 0.5000 0.5000 0.0451 0.0180 0.0500 | 0.5000 | 0.5000 | 0.3000 | 0.3000

Table 2 Material parameters for geomechanical class Il and Il cross section (GL T2-T3)

Name | Type Code

Elasticity (kN/m”~2)

Poisson

Thermal (1/[F])

Density (kN/m~3)

Mass Density (kN/m”3/g)

C30/37|Concrete |[NTC2008 3.30e+007

0.2

1e-005

2.50e+001

2.5493e+0
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Table 3 Bounderies parameters

Figure 5 Node numbering

Node| Type SDx SDz Stiffness Direction Multi-Linear 5 () cy dx dy ex ey
(kN/m) | (kN/m) | (kN/m) Type &N) | (m) | &N) | (m) | (kN)
1 Cgmf}" 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 0.0 | 00 | 0.0 | 0.0
1 Linear [1470000.0 0.0 0.0 Dx(+) Unsymmetric 0.0 0.0 0.0 0.0 0.0 0.0
2 Cgm}ﬁ’" 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 0.0 | 00 | 0.0 | 0.0
2 Linear [1470000.0/ 0.0 0.0 Dx(+) Unsymmetric | 0.0 | 0.0 [ 0.0 0.0 0.0 0.0
3 Cgms" 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 00 | 00 | 0.0 | 00
3 | Linear [1470000.0] 0.0 0.0 Dx(+) | Unsymmetric | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
4 Cgm}‘/’" 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 00 | 00 | 00 | 0.0 | 0.0 | 0.0
4 Linear [1470000.0/ 0.0 0.0 Dx(+) Unsymmetric | 0.0 | 0.0 [ 0.0 0.0 0.0 0.0
5 Cgms" 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 00 | 00 | 0.0 | 00
5 | Linear [1470000.0] 0.0 0.0 Dx(+) | Unsymmetric | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
6 Cgm;’ 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 00 | 00 | 0.0 | 00
6 | Linear |1470000.0] 0.0 0.0 Dx(+) | Unsymmetric | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
7 Cgms' 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 0.0 | 00 | 0.0 | 0.0
7 Linear [1470000.0 0.0 0.0 Dx(+) Unsymmetric 0.0 0.0 0.0 0.0 0.0 0.0
8 Cgmf/"' 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 0.0 | 00 | 0.0 | 0.0
8 Linear [1470000.0 0.0 0.0 Dx(+) Unsymmetric 0.0 0.0 0.0 0.0 0.0 0.0
9 Cgmf/"' 0.0 0.0 | 2939000.0 | Dz(-) | Unsymmetric | 0.0 | 0.0 | 0.0 | 00 | 0.0 | 0.0
9 Linear |[1470000.0 0.0 0.0 Dx(+) Unsymmetric 0.0 | 0.0 | 0.0 0.0 0.0 0.0
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SDx SDz Stiffness L Multi-Linear cy dx dy ex ey
Node| Type Direction cx (m)

(kN/m) | (kN/m) | (kN/m) Type &N) | (m) | &N) | m) | (kN)
10 Cgm}‘f" 0 0 2939000 | Dz(-) | Unsymmetic | 0 | o | © 0 0 0
10 Linear | 1470000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
11 Cgm}‘f" 0 0 2939000 | Dz(-) | Unsymmetic | 0 | 0 | © 0 0 0
11 Linear | 1470000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
12 Cgm}‘;" 0 0 2939000 | Dz(-) | Unsymmetric | 0 | o | © 0 0 0
12 Linear | 1470000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
13 Cgmf/’ 0 0 2939000 | Dz(-) | Unsymmetic | 0 | 0 | © 0 o | o
13 Linear | 1470000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
14 l'_\l"r‘jét;r 0 0 0 Dz() | Unsymmetric | 0.01 | 150 | 0.10 |196000| 0.20 [392000
15 I'_\I"#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [196000| 0.20 [392000
16 I'_\I/'#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
17 l'_\l"#ét;r 0 0 0 Dz() | Unsymmetric | 0.01 | 150 | 0.10 |133100| 0.20 [266200
18 I'_\I"#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
19 l'_\l"#ét;r 0 0 0 Dz() | Unsymmetric | 0.01 | 150 | 0.10 |133100| 0.20 [266200
20 I'_\I":ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
21 I'_\I"#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
22 I[\I/'#g;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
23 L“.A#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
24 [\u/l#étzlar 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
25 I[\I/'#g;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
26 L“.A#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
27 I[\I/'#g;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
28 L“.A#ét;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
29 I[\fl#étzlar 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
30 M:gér 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
31 l'_\l"#ét;r 0 0 0 Dz() | Unsymmetric | 0.01 | 150 | 0.10 |133100| 0.20 [266200
32 M:gér 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
33 I'_\I/'#g;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
34 l'_\l"#ét;r 0 0 0 Dz() | Unsymmetric | 0.01 | 150 | 0.10 |133100| 0.20 [266200
35 M#g;r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
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Node| Type SDx SDz Stiffness S Multi-Linear ox (M) cy | dx dy ex ey
(kN/m) [ (kN/m) (kN/m) Type (kN) [ (m) [ (kN) | (m) [ (kN)
36 l'_\i"r‘jétgr 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
37 I'_\i/lﬁétgr 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
38 I'_\iﬂ:(letgr 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 {133100( 0.20 |266200,
39 l'_\i"r‘jétgr 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
40 I'_\i/lﬁétgr 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
41 l'_\i"r‘jétgr 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
42 l'_\i/'#e't;'r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
43 M#{letz;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
44 Il_\i/lr:Jelt;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
45 M#{letz;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 {133100( 0.20 |266200,
46 I'_\i/l:étgr 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 {133100( 0.20 |266200,
47 Il_\i/lr:Jelt;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
48 M#{letz;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 {133100( 0.20 |266200,
49 Il_\i/lr:Jelt;_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 (133100 0.20 |266200,
50 l'_\l/'#gz'ir 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [133100| 0.20 [266200
51 l[\i/'r‘]‘ét;'r 0 0 0 Dz(-) | Unsymmetric | 0.01 | 150 | 0.10 [196000| 0.20 [392000
52 Il_\i/lr:J(l.tzia_r 0 0 0 Dz(-) Unsymmetric | 0.01 | 150 | 0.10 {196000( 0.20 |392000
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A.5.2.

Load for geomechanical class Il and Ill cross section (GL T2-T3)

-25

Figure 6 Load G2

Figure 7 Load G5 - Block analysis
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Figure 8 Load G5 — FEM analysis

B

Figure 9 Load G6 SLU
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Figure 10 Load G6 SLE

Figure 11 Load Q1 E (Costant temperature)
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Figure 12 Load Q1 E (Temperature gradient)

Figure 13 Load Q1 | (Costant temperature)

Seite / Pag. 71/164



@@

@@

Figure 14 Load Q1 | (Temperature gradient)

o
o ==

"0
Figure 15 Load Al aspiration
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Figure 16 Load Al pression

Seite / Pag. 73/164



A.5.3. Load combinations

LIST OF LOAD COMBINATIONS

NUM NAME ACTIVE TYPE
LOADCASE(FACTOR) + LOADCASE(FACTOR) + LOADCASE(FACTOR)

1 1 Inactive Add

G1(1.350) + Q1 - E( 1.500)
2 2 Inactive Add

G1(1.350) + G6 - SLU( 1.000) + Q1 -1(1.500)
3 3 Inactive Add

G1(1.350) + G2(1.350) + Q1 - E(1.500)
4 4 Inactive Add

G1(1.350) + G2(1.350) + G6 - SLU( 1.000)
+ Q1 -1(1.500)
5 5 Inactive Add

G1(1.350) + G2(1.350) + G5( 1.350)
+ Q1 - E(1.500)
6 6 Inactive Add

G1(1.350) + G2(1.350) + G5(1.350)
+ G6 - SLU( 1.000) + Q1 -1(1.500)
7 11 Inactive Add

G1(1.000) + G2(1.000) + Q1 - E(0.600)
+ Al - P(1.000)
8 12 Inactive Add

G1(1.000) + G2(1.000) + G6 - SLU( 1.000)
+ Q1-1(0.600) + Al - A(1.000)
9 21 Strength/Stress  Add

G1(1.000) + G5(1.000) + Q1 - E(0.600)
10 22 Strength/Stress  Add

G1(1.000) + G5(1.000) + G6 - SLU( 1.000)
11 SLE-1 Inactive Add

G1(1.000) + Q1 - E( 1.000)
12 SLE-2 Inactive Add

G1(1.000) + G6 - SLE( 1.000) + Q1 -1(1.000)
13 SLE-3 Inactive Add

G1(1.000) + G2(1.000) + Q1 - E( 1.000)
14 SLE-4 Inactive Add

G1(1.000) + G2(1.000) + G6 - SLE( 1.000)
+ Q1 -1(1.000)
15 SLE-5 Inactive Add

G1(1.000) + G2(1.000) + G5(1.000)
+ Q1 - E( 1.000)
16 SLE-6 Inactive Add

G1(1.000) + G2(1.000) + G5(1.000)
+ G6 - SLE( 1.000) + Q1 -1(1.000)
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A.5.4. Output and check result for geomechanical class Il and Ill cross section (GL T2-T3)

A5.4.1. Load combination SLU 1

Beam Diagram_Fx / ST_N1
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FILE: GL_T1-T3
UNIT: XN

DATE: 03/25/2014
VIEW-DIRECTION

-33 33
= =3 3\ 39
\\—Zé 1
\\31
3.3
7
5
\5\6
pe
Y

‘8.9
—\‘06
7\‘06
Joa

\ !

I !
713\8 JB 8

1\ [

13 -13.8
$
flﬁ\ﬁ f/{ﬁﬁ
\\ f’
23 &\ ]/’23'2

Z: 0.000 =
midas Gen
POST-PROCESSOR
BEAM DIAGRAM
MOMENT-y

38.86
30.92
22.98
15.04
7.10
0.00
-8.79
-16.73
-24.67
-32.61
-40.55
-48.50
ST: N1
MBEX : 13
MIN : 11
FILE: GL_T1-T3
UNIT: XN*m
DRTE: 03/25/2014

VIEW-DIRECTION

=,

Seite / Pag. 75/164



Beam Diagram_Fz / ST_N1
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FILE: GL_T1-T3
UNIT: N
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO ]

[ RaiN/mmy | 3700 | [ Faivmmy [ 3071 ] [ fowoos IN/mm?l [ 206 | [ Ecatvmmy [ 33000 |

[ 7. [ 160 ] [ e [ o8 | [ o [ os ] [ 9 [ o0 |

[fewom W/mmy | 1536 | [fagame /] 1030 | [ Enmm1 | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

Sollecitazioni interne Resistenze di progetto Verifica ataglio secondo EC2
Comb;::zl:ne 9 Elemento Nodo. [k::_“m] [s:] [::‘] [:‘] Oaup Ot Ted, s0% fagsow  |Risultato verifica Tep Tep fevaecy | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Top max S Fova

N1 1 (1] -48.6 729 25.2 0.60 -0.93 0.69 -15.36 1.03 oK 0.063 0.465 1.24 oK
N1 1 J[2) 616 728 34.1 0.60 115 0.91 -15.36 1.03 oK 0.085 0574 1.29 oK
NI 2 2] 616 632 492 060 113 0.92 1536 1.03 oK 0123 0566 128 oK
N1 2 I3 -395 -63.2 39.1 0.60 0.76 0.55 -15.36 1.03 oK 0.008 0.382 121 oK
N1 3 (3] -395 -55.8 405 0.60 0.75 057 -15.36 1.03 oK 0.101 0.376 1.20 oK
N1 3 3[4 -21.8 55,8 304 060 -0.46 0.27 71536 1.03 oK 0076 0228 114 OK
N1 4 (4] -21.8 -50.4 304 0.60 -0.45 0.28 -15.36 1.03 oK 0,076 0.224 114 oK
N1 4 35 91 504 20.3 0.60 0.24 0.07 -15.36 1.03 oK 0.051 0118 1.09 oK
N1 5 (5] 91 -47.0 203 0.60 -0.23 0.07 1536 1.03 oK 0.051 0115 1.09 oK
N1 5 J6] 16 ~47.0 10.1 060 010 -0.05 -15.36 1.03 oK 0.025 0078 1.07 oK
N1 6 [G] 16 453 10.1 0.60 010 -0.05 -15.36 1.03 oK 0,025 0.076 1.07 oK
N1 6 J[7) 10 453 0.0 0.60 -0.06 -0.09 1536 1.03 oK 0.000 0076 .07 oK
NL 7 i[7] 1.0 453 00 060 006 0,09 1536 1.03 OK 0.000 0076 107 OK
N1 7 I8 16 453 10.1 0.60 010 -0.05 -15.36 1.03 oK 0,025 0.076 1.07 oK
N1 8 (8] 16 -47.0 10.1 0.60 010 -0.05 -15.36 1.03 oK 0025 0078 .07 oK
NI 8 3[9] o1 470 203 060 0.23 0.07 1536 1.03 oK 0051 0115 1.09 oK
N1 9 (9] 01 504 20.3 0.60 -0.24 0.07 -15.36 1.03 oK 0.051 0118 1.09 oK
N1 9 J[10] -21.8 504 304 0.60 -0.45 0.28 -15.36 1.03 oK 0.076 0.224 114 oK
N1 10 1[10] -21.8 -55.8 304 060 -0.46 0.27 1536 1.03 oK 0076 0228 114 oK
N1 10 (1] -395 55.8 405 0.60 0.75 057 -15.36 1.03 oK 0.101 0.376 1.20 oK
N1 11 I[11] 395 63.2 39.1 0.60 0.76 055 -15.36 1.03 oK 0.098 0.382 121 oK
N1 1 J[12] 616 -63.2 492 0.60 113 0.92 1536 1.03 oK 0123 0566 1.28 oK
N1 12 [12] 616 728 34.1 0.60 115 0.91 -15.36 1.03 oK 0.085 0574 1.29 oK
N1 12 J[13] -48.6 729 25.2 0.60 0,93 0.69 -15.36 1.03 oK 0.063 0.465 1.24 oK
N1 13 1[14] 65 2435 77.3 0.55 031 057 1536 1.03 oK 0211 0443 1.23 oK
NL 13 J[13] 486 2513 83.1 055 0.51 142 1536 1.03 oK 0.227 0.710 1.34 oK
N1 14 I[15] 338 -236.2 74.0 055 110 0.24 -15.36 1.03 oK 0.202 0,550 1.28 oK
N1 14 J[14] 65 -244.0 798 0.55 032 -0.57 1536 1.03 oK 0.218 0444 1.23 oK
NI 15 [16] 238 2386 191 057 -0.86 0.02 1536 1.03 oK 0.050 0429 123 oK
N1 15 J[15] -33.8 249.1 165 057 106 019 -15.36 1.03 oK 0.043 0,530 1.27 oK
N1 16 1[17) 188 -230.8 108 047 “1.00 0.02 -15.36 1.03 oK 0.034 0,501 1.26 oK
N1 16 J[16] -238 -238.5 89 047 115 0.14 1536 1.03 oK 0.028 0576 129 OK
N1 17 i[18] -19.8 -224.3 12 040 130 018 -15.36 1.03 oK 0.005 0.652 1.32 oK
N1 17 J[17] 188 -230.8 28 040 128 013 -15.36 1.03 oK 0.011 0.642 131 oK
N1 18 [19) 152 -218.0 96 035 137 012 71536 1.03 oK 0.041 0684 1.33 OK
N1 18 J[18] -19.8 2238 8.9 035 161 0.33 -15.36 1.03 oK 0,038 0.806 1.37 oK
N1 19 1[20] 159 2128 11 030 177 0.35 -15.36 1.03 oK 0.006 0.884 1.40 oK
N1 19 J[19] 152 -217.8 16 030 174 0.29 1536 1.03 oK 0.008 0870 1.40 oK
N1 20 I[21] -16.2 -207.8 0.7 030 77 0.39 -15.36 1.03 oK 0.004 0887 1.40 OK
N1 20 3[20] 159 212.9 0.6 030 177 0.35 -15.36 1.03 oK 0.003 0.884 1.40 oK
N1 21 1[22) 140 -202.5 4.2 030 161 0.25 1536 1.03 oK 0.021 0803 137 oK
N1 21 321 -16.2 -207.5 50 030 177 0.39 1536 1.03 OK 0025 0887 1.40 OK
N1 22 (23] 115 197.1 4.3 030 142 011 -15.36 1.03 oK 0.021 0.711 1.34 oK
N1 22 J[22] -14.0 -201.9 56 030 160 0.26 -15.36 1.03 oK 0.028 0802 137 oK
NI 23 i[24] 03 1018 33 030 1.26 0,02 1536 1.03 oK 0017 0639 131 OK
N1 23 J[23] 115 -196.5 53 030 142 011 -15.36 1.03 oK 0.027 0.710 1.34 oK
N1 24 I[25] 77 -187.0 20 030 113 -0.11 -15.36 1.03 oK 0,010 0.623 1.30 oK
N1 24 3[24] 03 1013 46 030 1.26 0,02 71536 1.03 oK 0023 0638 131 OK
N1 25 i[26] 6.6 1826 0.7 030 105 -0.17 -15.36 1.03 oK 0.003 0.609 1.30 oK
N1 25 J[25] 77 -186.6 3.7 030 113 011 -15.36 1.03 oK 0,019 0.622 1.30 oK
N1 26 1[27) 59 178.7 05 030 -0.99 -0.20 1536 1.03 oK 0.002 0596 1.29 oK
N1 26 3[26] 6.6 1823 3.0 030 105 -0.17 -15.36 1.03 oK 0,015 0.608 1.30 oK
N1 27 (28] 5.6 1754 14 030 -0.96 -0.21 -15.36 1.03 oK 0.007 0.585 1.29 oK
N1 27 J[27] 59 1786 26 030 -0.99 -0.20 1536 1.03 oK 0013 0505 1.29 oK
NI 28 [29] 56 1727 20 030 095 0.20 1536 1.03 oK 0010 0576 129 OK
N1 28 J[28] 5.6 1753 23 030 0,96 -0.21 -15.36 1.03 oK 0.011 0.584 1.29 oK
N1 29 1[30] 56 1705 24 030 0,94 -0.19 1536 1.03 oK 0012 0568 1.28 oK
NI 20 3[29] 56 1727 22 030 0.95 0.20 1536 1.03 oK 0011 0576 1.29 OK
N1 30 [31] 5.7 -169.0 26 030 0,94 -0.18 -15.36 1.03 oK 0,013 0.563 1.28 oK
N1 30 3[30] 5.6 1706 22 030 0.94 -0.19 -15.36 1.03 oK 0.011 0.569 1.28 oK
N1 31 1[32) 58 168.1 26 030 0.95 018 1536 1.03 oK 0013 0560 128 OK
N1 31 (3] 5.7 -169.0 23 030 -0.94 -0.18 -15.36 1.03 oK 0012 0.563 1.28 oK
N1 32 1[33] 58 -167.8 26 030 0.95 -0.17 -15.36 1.03 oK 0,013 0.559 1.28 oK
N1 32 3(32] 58 168.1 25 030 0,95 018 1536 1.03 oK 0012 0560 1.28 oK
N1 33 1[34] 5.8 -168.1 25 030 -0.95 -0.18 -15.36 1.03 oK 0012 0.560 1.28 oK
N1 33 (33 5.8 -167.8 26 030 0,95 -0.17 -15.36 1.03 oK 0,013 0.559 1.28 oK
N1 34 1[35) 5.7 -169.0 23 030 -0.94 018 1536 1.03 oK 0012 0563 1.28 oK
N1 34 3[34] 58 1681 26 030 095 018 1536 1.03 OK 0013 0.560 1.28 oK
N1 35 I(36] 5.6 1706 22 030 0,94 -0.19 -15.36 1.03 oK 0.011 0.569 1.28 oK
N1 35 J[35] 5.7 -169.0 26 030 0.94 -0.18 1536 1.03 oK 0013 0563 1.28 oK
NI 36 [37] 56 1727 22 030 0,95 -0.20 1536 1.03 oK 0011 0576 129 oK
N1 36 3(36] 5.6 1705 24 030 0,94 -0.19 -15.36 1.03 oK 0012 0.568 1.28 oK
N1 37 1[38] 5.6 1753 23 030 0,96 -0.21 -15.36 1.03 oK 0011 0584 1.29 oK
N1 37 J[37] 56 172.7 20 030 0,95 -0.20 1536 1.03 oK 0010 0576 1.29 oK
N1 38 I[39] 5.9 1786 26 030 -0.99 -0.20 -15.36 1.03 oK 0,013 0,595 1.29 oK
N1 38 J[38] 5.6 1754 14 030 0,96 -0.21 -15.36 1.03 oK 0.007 0.585 1.29 oK
N1 39 1[40] 6.6 1823 30 030 1.05 017 71536 1.03 oK 0015 0608 1.30 oK
N1 39 J[39] 5.9 178.7 05 030 -0.99 -0.20 -15.36 1.03 oK 0.002 0,59 1.29 oK
N1 40 i[41] 7.7 -186.6 3.7 030 113 011 -15.36 1.03 oK 0,019 0.622 1.30 oK
N1 40 J[40] 6.6 -182.6 0.7 030 -1.05 017 1536 1.03 oK 0.003 0609 1.30 oK
N1 a1 1[42] 0.3 1913 4.6 030 126 -0.02 -15.36 1.03 oK 0.023 0.638 131 oK
N1 41 J[41] 7.7 -187.0 20 030 113 -0.11 -15.36 1.03 oK 0,010 0.623 1.30 oK
N1 42 1[43) 115 -196.5 53 030 142 011 1536 1.03 oK 0.027 0.710 134 oK
NI 42 3[42] 03 1018 33 030 126 0,02 1536 1.03 OK 0017 0639 131 OK
N1 43 1[44] 14.0 -201.9 56 030 “1.60 0.26 -15.36 1.03 oK 0.028 0.802 1.37 oK
N1 43 J[43] 115 197.1 43 030 142 011 -15.36 1.03 oK 0.021 0711 134 oK
NI 44 1[45) 162 2075 50 030 77 0.39 1536 1.03 oK 0025 0887 1.40 oK
N1 44 [44] -14.0 -202.5 4.2 030 161 0.25 -15.36 1.03 oK 0.021 0.803 1.37 oK
N1 45 1[46] 159 212.9 0.6 030 177 0.35 -15.36 1.03 oK 0.003 0.884 1.40 oK
N1 45 3[45] 162 2078 07 030 77 0.39 1536 1.03 oK 0.004 0887 1.40 oK
N1 46 1[47] -15.2 -217.8 16 030 174 0.29 -15.36 1.03 oK 0.008 0,870 1.40 oK
N1 46 J[46] 159 2128 11 030 177 0.35 -15.36 1.03 oK 0.006 0.884 1.40 oK
N1 a7 (48] 198 2238 89 035 161 0.33 1536 1.03 oK 0.038 0806 137 OK
N1 47 J[47] 152 -218.0 9.6 035 137 012 -15.36 1.03 oK 0.041 0.684 1.33 oK
N1 48 1[49] 188 2308 28 040 128 013 -15.36 1.03 oK 0,011 0.642 131 oK
N1 48 (48] 198 2243 12 040 130 018 1536 1.03 oK 0.005 0652 1.32 oK
NI 49 1[50] 238 2385 89 047 115 014 1536 1.03 OK 0028 0576 129 OK
N1 49 J[49] 188 2308 108 047 “1.00 0.02 -15.36 1.03 oK 0.034 0,501 1.26 oK
N1 50 I[51] -338 -249.1 165 057 106 019 -1536 1.03 oK 0.043 0530 127 oK
NI 50 3[50] 238 2386 191 057 -0.86 0.02 1536 1.03 oK 0.050 0429 123 OK
N1 51 i[52 65 -244.0 79.8 055 0.32 -057 -15.36 1.03 oK 0.218 0.444 1.23 oK
N1 51 J[51] -338 -236.2 74.0 0.55 110 0.24 -15.36 1.03 oK 0.202 0,550 1.28 oK
N1 52 6] 486 -251.3 83.1 055 0.51 142 71536 1.03 oK 0.227 0710 134 OK
N1 52 J(52] 65 2435 77.3 055 031 -057 -15.36 1.03 oK 0.211 0.443 1.23 oK
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A.5.4.2. Load combination SLU 2

Beam Diagram_Fx / ST_N2
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Beam Diagram_My / ST_N2
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midas Gen

MIN : 13
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midas Gen
Beam Diagram_Fz / ST_N2 BOST-FROCESSOR
pa 393984 44 B —
46.24
37.84
29.43
21.02
12.61
0.00
-4.20
-12.61
-21.02
-29.43
-37.24
-46.24
ST: N2
MEX : 52
MIN : 13
UNIT: kN
DATE: 03/25/2014
VIEW-DIRECTION
%, o
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
T T
7 T ] o T ow ] [ T s T o]

[ Eovmmy | 26400 |

[ Rainmmy [ 3700 | [ Falv/mmy | 3071

[fome /mm2) | 1536 | [fag oo (N/mm3)[  1.030

[ VERIFICHE SEZIONI NON FESSURATE

ES— Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
ombinazione di My Ny \A d " e — =
carlco Elemento Nodo kN kNI kN [l Chp Oin fe, 80w foagon | Risultato verifica Tep o™ fevaeez | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [Nfmm?] | Tep max S Feva
N2 1 1] -65.8 -21.3 252 0.60 -1.13 1.03 -15.36 1.03 OK 0.063 0.566 128 OK
N2 1 J[2] -56.6 -21.2 163 0.60 -0.98 0.91 -15.36 103 OK 0.041 0.489 125 OK
N2 2 2] -56.6 -18.3 50.6 0.60 -0.97 0.91 -15.36 1.03 OK 0.126 0.487 1.25 OK
N2 2 J[3] -33.9 -18.3 40.5 0.60 -0.59 0.53 -15.36 1.03 OK 0.101 0.297 117 OK
N2 3 3] -33.9 -16.2 40.5 0.60 -0.59 0.54 -15.36 103 OK 0.101 0.296 117 OK
N2 3 J[4] -16.2 -16.2 30.3 0.60 -0.30 0.24 -15.36 1.03 OK 0.076 0.148 110 OK
N2 4 114] -16.2 -14.6 30.3 0.60 -0.29 0.24 -15.36 103 OK 0.076 0.147 110 OK
N2 4 J[5] -35 -14.6 20.2 0.60 -0.08 0.03 -15.36 1.03 OK 0.051 0.041 1.05 OK
N2 5 15] -35 -13.6 20.2 0.60 -0.08 0.04 -15.36 1.03 OK 0.051 0.041 1.05 OK
N2 5 Je] 4.1 -13.6 101 0.60 0.04 -0.09 -15.36 103 OK 0.025 0.045 105 OK
N2 6 16] 4.1 -13.2 10.1 0.60 0.05 -0.09 -15.36 1.03 OK 0.025 0.045 1.05 OK
N2 6 J[7] 6.6 -132 0.0 0.60 0.09 -0.13 -15.36 103 OK 0.000 0.066 1.06 OK
N2 7 7 6.6 -13.2 0.0 0.60 0.09 -0.13 -15.36 1.03 OK 0.000 0.066 1.06 OK
N2 7 J[g] 4.1 -13.2 10.1 0.60 0.05 -0.09 -15.36 1.03 OK 0.025 0.045 1.05 OK
N2 8 8] 4.1 -13.6 101 0.60 0.04 -0.09 -15.36 1.03 OK 0.025 0.045 1.05 OK
N2 8 J[9] -35 -13.6 20.2 0.60 -0.08 0.04 -15.36 1.03 OK 0.051 0.041 1.05 OK
N2 9 9] -3.5 -14.6 20.2 0.60 -0.08 0.03 -15.36 103 OK 0.051 0.041 1.05 OK
N2 9 J[10] -16.2 -14.6 30.3 0.60 -0.29 0.24 -15.36 1.03 OK 0.076 0.147 110 OK
N2 10 1[10] -16.2 -16.2 30.3 0.60 -0.30 0.24 -15.36 103 OK 0.076 0.148 110 OK
N2 10 J[11] -33.9 -16.2 40.5 0.60 -0.59 0.54 -15.36 1.03 OK 0.101 0.296 117 OK
N2 11 I[11] -33.9 -18.3 40.5 0.60 -0.59 0.53 -15.36 1.03 OK 0.101 0.297 117 OK
N2 11 J[12] -56.6 -18.3 50.6 0.60 -0.97 0.91 -15.36 103 OK 0.126 0.487 125 OK
N2 12 I[12] -56.6 -21.2 16.3 0.60 -0.98 0.91 -15.36 1.03 OK 0.041 0.489 1.25 OK
N2 12 J[13] -65.8 -21.3 252 0.60 -113 103 -15.36 103 OK 0.063 0.566 128 OK
N2 13 I[14] 42.0 -97.1 42.3 0.55 0.66 -1.01 -15.36 1.03 OK 0.115 0.505 126 OK
N2 13 J[13] 65.8 -104.9 48.2 0.55 1.02 -1.49 -15.36 1.03 OK 0.131 0.747 135 OK
N2 14 I[15] 20.2 -89.6 38.8 0.55 0.24 -0.56 -15.36 103 OK 0.106 0.282 116 OK
N2 14 J[14] 42.0 -97.4 44.6 0.55 0.66 -1.01 -15.36 1.03 OK 0.122 0.505 126 OK
N2 15 I[16] 177 -88.9 32 0.57 017 -0.48 -15.36 103 OK 0.008 0.241 114 OK
N2 15 J[15] 20.2 -99.5 5.8 0.57 0.20 -0.55 -15.36 1.03 OK 0.015 0.274 116 OK
N2 16 1[17] 146 -81.3 5.1 0.47 0.22 -0.57 -15.36 1.03 OK 0.016 0.285 116 OK
N2 16 J[16] 17.7 -89.0 7.0 0.47 0.29 -0.67 -15.36 1.03 OK 0.022 0.335 119 OK
N2 17 (18] 9.4 -74.7 9.6 0.40 0.17 -0.54 -15.36 1.03 OK 0.036 0.270 116 OK
N2 17 J[17] 14.6 -81.3 13 0.40 0.35 -0.75 -15.36 103 OK 0.042 0.376 120 OK
N2 18 1[19] 5.8 -69.9 6.9 0.35 0.08 -0.48 -15.36 1.03 OK 0.030 0.242 114 OK
N2 18 J[18] 9.4 -75.7 76 0.35 0.24 -0.68 -15.36 103 OK 0.033 0.339 119 OK
N2 19 1[20] 0.2 -65.2 111 0.30 -0.21 -0.23 -15.36 1.03 OK 0.055 0.217 113 OK
N2 19 J[19] 5.8 -70.2 115 0.30 0.15 -0.62 -15.36 1.03 OK 0.057 0.310 117 OK
N2 20 I[21] -5.5 -61.3 114 0.30 -0.57 0.16 -15.36 103 OK 0.057 0.286 116 OK
N2 20 J[20] 0.2 -66.3 113 0.30 -0.23 -15.36 1.03 OK 0.057 0.221 113 OK
N2 21 1[22] 9.3 -57.6 79 0.30 0.43 -15.36 103 OK 0.040 0.405 122 OK
N2 21 J[21] -5.5 -62.6 71 0.30 0.16 -15.36 1.03 OK 0.036 0.288 116 OK
N2 22 1[23] -10.0 -53.2 22 0.30 0.49 -15.36 1.03 OK 0.011 0.422 122 OK
N2 22 J[22] -9.3 -58.1 0.8 0.30 0.42 -15.36 103 OK 0.004 0.406 122 OK
N2 23 1[24] -8.3 -48.4 24 0.30 0.39 -15.36 1.03 OK 0.012 0.357 120 OK
N2 23 J[23] -10.0 -53.1 4.4 0.30 0.49 -15.36 103 OK 0.022 0.422 122 OK
N2 24 I[25] -4.8 -43.4 5.8 0.30 0.17 -15.36 1.03 OK 0.029 0.231 114 OK
N2 24 J[24] -8.3 -47.8 8.4 0.30 0.39 -15.36 1.03 OK 0.042 0.356 119 OK
N2 25 1[26] 0.0 -38.3 8.1 0.30 -0.13 -15.36 1.03 OK 0.040 0.128 1.09 OK
N2 25 J[25] -4.8 -42.3 111 0.30 0.18 -15.36 1.03 OK 0.056 0.229 114 OK
N2 26 1[27] 55 -33.4 9.2 0.30 0.25 -0.48 -15.36 103 OK 0.046 0.239 114 OK
N2 26 J[26] 0.0 -37.0 12.7 0.30 -0.12 -0.12 -15.36 1.03 OK 0.064 0.123 1.09 OK
N2 27 1[28] 111 -28.8 9.3 0.30 0.64 -0.84 -15.36 103 OK 0.046 0.418 122 OK
N2 27 J[27] 55 -32.0 132 0.30 0.26 -0.47 -15.36 1.03 OK 0.066 0.236 114 OK
N2 28 1[29] 16.4 -24.8 8.4 0.30 1.01 -1.18 -15.36 1.03 OK 0.042 0.588 129 OK
N2 28 J[28] 111 -27.5 127 0.30 0.65 -0.83 -15.36 103 OK 0.064 0.416 122 OK
N2 29 1[30] 21.0 -215 6.8 0.30 133 -1.47 -15.36 1.03 FESSURATA 0.034 0.734 135 OK
N2 29 J[29] 16.4 -23.6 114 0.30 1.01 -1.17 -15.36 103 OK 0.057 0.586 129 OK
N2 30 I[31] 245 -19.0 4.6 0.30 157 -1.69 -15.36 1.03 FESSURATA 0.023 0.847 1.39 OK
N2 30 J[30] 210 -20.5 9.4 0.30 133 -1.46 -15.36 1.03 FESSURATA 0.047 0.732 135 OK
N2 31 1132 26.7 -17.3 19 0.30 172 -1.83 -15.36 103 FESSURATA 0.010 0.917 142 OK
N2 31 J[31] 245 -18.3 6.9 0.30 157 -1.69 -15.36 1.03 FESSURATA 0.034 0.845 1.39 OK
N2 32 1[33] 274 -16.6 10 0.30 177 -1.88 -15.36 103 FESSURATA 0.005 0.941 142 OK
N2 32 J[32] 26.7 -17.0 4.0 0.30 1.72 -1.83 -15.36 1.03 FESSURATA 0.020 0.917 142 OK
N2 33 1[34] 26.7 -17.0 4.0 0.30 172 -1.83 -15.36 1.03 FESSURATA 0.020 0.917 142 OK
N2 33 J[33] 274 -16.6 1.0 0.30 177 -1.88 -15.36 1.03 FESSURATA 0.005 0.941 142 OK
N2 34 1[35] 245 -18.3 6.9 0.30 157 -1.69 -15.36 1.03 FESSURATA 0.034 0.845 139 OK
N2 34 J[34] 26.7 -17.3 19 0.30 172 -1.83 -15.36 103 FESSURATA 0.010 0.917 142 OK
N2 35 1[36] 21.0 -20.5 9.4 0.30 133 -1.46 -15.36 1.03 FESSURATA 0.047 0.732 135 OK
N2 35 J[35] 245 -19.0 4.6 0.30 157 -1.69 -15.36 103 FESSURATA 0.023 0.847 139 OK
N2 36 I[37] 16.4 -23.6 114 0.30 1.01 -117 -15.36 1.03 OK 0.057 0.586 1.29 OK
N2 36 J[36] 21.0 -215 6.8 0.30 133 -1.47 -15.36 1.03 FESSURATA 0.034 0.734 135 OK
N2 37 1[38] 111 -27.5 127 0.30 0.65 -0.83 -15.36 103 OK 0.064 0.416 122 OK
N2 37 J[37] 16.4 -24.8 8.4 0.30 1.01 -1.18 -15.36 1.03 OK 0.042 0.588 129 OK
N2 38 1[39] 55 -32.0 132 0.30 0.26 -0.47 -15.36 103 OK 0.066 0.236 114 OK
N2 38 J[38] 111 -28.8 9.3 0.30 0.64 -0.84 -15.36 1.03 OK 0.046 0.418 122 OK
N2 39 I[40] 0.0 -37.0 127 0.30 -0.12 -0.12 -15.36 1.03 OK 0.064 0.123 1.09 OK
N2 39 J[39] 55 -33.4 9.2 0.30 0.25 -0.48 -15.36 103 OK 0.046 0.239 114 OK
N2 40 I[41] -4.8 -42.3 111 0.30 -0.46 0.18 -15.36 1.03 OK 0.056 0.229 114 OK
N2 40 J[40] 0.0 -38.3 8.1 0.30 -0.13 -0.13 -15.36 103 OK 0.040 0.128 1.09 OK
N2 41 1[42] -8.3 -47.8 8.4 0.30 -0.71 0.39 -15.36 1.03 OK 0.042 0.356 119 OK
N2 41 J[41] -4.8 -43.4 5.8 0.30 -0.46 0.17 -15.36 1.03 OK 0.029 0.231 114 OK
N2 42 1[43] -10.0 -53.1 4.4 0.30 -0.84 0.49 -15.36 1.03 OK 0.022 0.422 122 OK
N2 42 J[42] -8.3 -48.4 24 0.30 -0.71 0.39 -15.36 1.03 OK 0.012 0.357 120 OK
N2 43 1[44] -9.3 -58.1 0.8 0.30 -0.81 0.42 -15.36 103 OK 0.004 0.406 122 OK
N2 43 J[43] -10.0 -53.2 22 0.30 -0.84 0.49 -15.36 1.03 OK 0.011 0.422 122 OK
N2 44 1[45] 5.5 -62.6 71 0.30 -0.58 0.16 -15.36 103 OK 0.036 0.288 116 OK
N2 44 J[44] -9.3 -57.6 7.9 0.30 -0.81 0.43 -15.36 1.03 OK 0.040 0.405 122 OK
N2 45 I[46] 0.2 -66.3 113 0.30 -0.21 -0.23 -15.36 1.03 OK 0.057 0.221 113 OK
N2 45 J[45] -5.5 -61.3 114 0.30 -0.57 0.16 -15.36 103 OK 0.057 0.286 116 OK
N2 46 1[47] 5.8 -70.2 115 0.30 0.15 -0.62 -15.36 1.03 OK 0.057 0.310 117 OK
N2 46 J[46] 0.2 -65.2 111 0.30 -0.21 -0.23 -15.36 103 OK 0.055 0.217 113 OK
N2 47 I[48] 9.4 -75.7 76 0.35 0.24 -0.68 -15.36 1.03 OK 0.033 0.339 119 OK
N2 47 J[47] 58 -69.9 6.9 0.35 0.08 -0.48 -15.36 1.03 OK 0.030 0.242 114 OK
N2 48 1[49] 146 -81.3 13 0.40 0.35 -0.75 -15.36 103 OK 0.042 0.376 120 OK
N2 48 J[4g] 9.4 -74.7 9.6 0.40 0.17 -0.54 -15.36 1.03 OK 0.036 0.270 116 OK
N2 49 1[50] 177 -89.0 7.0 0.47 0.29 -0.67 -15.36 103 OK 0.022 0.335 119 OK
N2 49 J[49] 14.6 -81.3 51 0.47 0.22 -0.57 -15.36 1.03 OK 0.016 0.285 116 OK
N2 50 1[51] 20.2 -99.5 5.8 0.57 0.20 -0.55 -15.36 1.03 OK 0.015 0.274 116 OK
N2 50 J[50] 177 -88.9 32 0.57 0.17 -0.48 -15.36 1.03 OK 0.008 0.241 114 OK
N2 51 1[52] 42.0 97.4 44.6 0.55 0.66 -1.01 -15.36 1.03 OK 0.122 0.505 126 OK
N2 51 J[51] 20.2 -89.6 38.8 0.55 0.24 -0.56 -15.36 103 OK 0.106 0.282 116 OK
N2 52 1] 65.8 -104.9 48.2 0.55 1.02 -1.49 -15.36 1.03 OK 0.131 0.747 1.35 OK
N2 52 J[52] 420 97.1 42.3 0.55 0.66 -1.01 -15.36 103 OK 0.115 0.505 126 OK
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Figure 17 Beam end release

Table 4 Beam end release input value

Element Type Fxi Fyi Fzi Mxi Myi Mzi Fxj Fyj Fzj Mxj Myj Mzj
33 Value 0 0 0 0 0 0 0 0 0 0 3120 0
‘ ITERAZIONE SECONDO IL METODO DI POTTLER I
[ CALCOLO CERNIERE PLASTICHE |
[ ITERAZIONE IN NODO 33 |
[ MIDAS | POTTLER
[ e avar | 0000321 | fradikvm] | ! A = 2\ 5 50000 | ]
UClgute arvara| 3120 | [k'mirad) | | d 030 ]
g e 0.1429 [m]
Mpodo 3.720 [kN*m] : p a 0.02 [m]
Noodo 26.040 kN) ‘ | =3, Postier 0.0011793 [rad]
Vaodo 1.610 [kN] . / ( 1 Chasmar 0.0003170 [rad/kN*m]
=¥ UChsaer 3154 KNmirad]
I S,
.
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Beam Diagram_Fx / ST_N2

264 =26 4~
_ag5T Y ==

@@

ST: N2

v
MIN
FILE:
UNIT: K
DATE:
VIEW-DIRECTION

i

L=

midas Gen
POST-Fl OR
BERM DIAGRAM

MOMENT-y
52.01
42.55

-23.84
-33.10
-42.55
-52.01

5T: N2

MAX :

MIN :

FILE: GL_T1-T3 (~

UNIT: KN*m

DATE: 03/26/2014
VIEW-DIREC
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Beam Diagram_Fz / ST_N2
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midas Gen
POST-FROCESSOR
BEAM DIAGRAM
SHEAR-z
4s.81
37.48
29.15
20.82
12.49
0.00
-4.16
-12.49
-20.82
-28.15
-37.48
-15.81
ST: N2
MEX : 52
MIN : 13
FILE: GL_T1-T3 (~
UNIT: kN
DRATE: 03/26/2014
VIER-DIRECTION
L

‘ VERIFICHE SEZIONALI

| CALCESTRUZZO - DATI DI CALCOLO

3700 [Fatvmmy [ 3071 ] [Clewoos wmm] T 206 ] 33000
e Tw] [a T w ]
foq o [N/mm?] [fagson N/mm] 1030 | [ Eonmmy [ 26400 |
| VERIFICHE SEZIONI FESSURATE
[ VERIFICA SEZIONE NODO 33 j
Verifica Verifica della

inazi izi Eo=08E, f

Comb(l:r;raiz;:ne il Nodo ne :O:I';':dn: - rr:/ § k’:‘/" § k’\\‘/; § o=0 Bz o € :\ dell'eccentricita | o, [N/mm?] co-80% compressione
[kN-m/m'] [kN/m'] [kN/m'] [kN/m?] [m] [m] eq<di2 [N/mm?] 4= fos. 0w
N2 33j Calotta 3.7 26.0 16 26'400'000 0.143 0.30 OK 243 15.36 OK
Verifica della Ampiezza della Verificaa
C’me!:if;l:ne dil Nodo ne [:ﬂ WP;:]M i:\ﬁ:;:;m; éﬁfp;\ue‘; rotazione massima|  “eoter fessura feua, son Tep , e feva ) taglio
[rad] [ rad] | [kN*m/rad] <4[mrad] [mm] w< 1 [mm] [N/mm?*] [N/mm?*] [N/mm?] [N/mm?*] T ep max S Fevd
N2 33j 0.021 1.1793420 3'120 3'154 OK 0.329 OK 1.03 0.11 7.14 189 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

leaimnd M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo o & g Osup Oin fed, sos fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] [N/ o = P a a P <F
mm°] [N/mm°] [N/mm?] [N/mm°] [N/mm?] [N/mm°] [N/mm?] Top max S Fova
N2 1 1 -52.0 -25.9 135 0.60 -0.91 0.82 -15.36 1.03 OK 0.034 0.455 124 OK
N2 1 J[2 -48.0 -25.8 4.6 0.60 -0.84 0.76 -15.36 1.03 OK 0.011 0.422 122 OK
N2 2 2] -48.0 -22.4 45.4 0.60 -0.84 0.76 -15.36 103 OK 0.114 0.419 122 OK
N2 2 J31 -27.9 -224 353 0.60 -0.50 0.43 -15.36 103 OK 0.088 0.251 115 OK
N2 3 1131 -27.9 -19.8 35.3 0.60 -0.50 0.43 -15.36 1.03 OK 0.088 0.249 115 OK
N2 3 J[4] -12.7 -19.8 252 0.60 -0.25 0.18 -15.36 1.03 OK 0.063 0.123 1.09 OK
N2 4 1[4 -12.7 -17.9 252 0.60 -0.24 0.18 -15.36 1.03 OK 0.063 0.121 1.09 OK
N2 4 Js] -2.7 -17.9 151 0.60 -0.07 0.01 -15.36 103 OK 0.038 0.037 1.05 OK
N2 5 151 -2.7 -16.6 151 0.60 -0.07 0.02 -15.36 1.03 OK 0.038 0.036 1.05 OK
N2 5 Je] 23 -16.6 4.9 0.60 0.01 -0.07 -15.36 1.03 OK 0.012 0.033 1.05 OK
N2 6 (6] 23 -16.0 75 0.60 0.01 -0.07 -15.36 1.03 OK 0.019 0.033 1.05 OK
N2 6 J[7 3.6 -16.0 26 0.60 0.03 -0.09 -15.36 1.03 OK 0.007 0.043 1.05 OK
N2 7 M 3.6 -16.0 2.6 0.60 0.03 -0.09 -15.36 1.03 OK 0.007 0.043 1.05 OK
N2 7 J8] 23 -16.0 75 0.60 0.01 -0.07 -15.36 1.03 OK 0.019 0.033 1.05 OK
N2 8 8] 23 -16.6 4.9 0.60 0.01 -0.07 -15.36 103 OK 0.012 0.033 1.05 OK
N2 8 J91 -27 -16.6 15.1 0.60 -0.07 0.02 -15.36 1.03 OK 0.038 0.036 1.05 OK
N2 9 19 -2.7 -17.9 151 0.60 -0.07 0.01 -15.36 1.03 OK 0.038 0.037 1.05 OK
N2 9 J[10] -12.7 -17.9 252 0.60 -0.24 0.18 -15.36 103 OK 0.063 0.121 1.09 OK
N2 10 1[10] -12.7 -19.8 252 0.60 -0.25 0.18 -15.36 103 OK 0.063 0.123 1.09 OK
N2 10 J[11] -27.9 -19.8 35.3 0.60 -0.50 0.43 -15.36 1.03 OK 0.088 0.249 115 OK
N2 11 11 -27.9 -22.4 353 0.60 -0.50 0.43 -15.36 1.03 OK 0.088 0.251 115 OK
N2 11 J[12] -48.0 -224 45.4 0.60 -0.84 0.76 -15.36 1.03 OK 0.114 0.419 122 OK
N2 12 1[12] -48.0 -25.8 46 0.60 -0.84 0.76 -15.36 103 OK 0.011 0.422 122 OK
N2 12 J[13] -52.0 -259 135 0.60 -0.91 0.82 -15.36 1.03 OK 0.034 0.455 124 OK
N2 13 1[14] 29.5 -103.0 39.9 0.55 0.40 -0.77 -15.36 1.03 OK 0.109 0.386 121 OK
N2 13 J[13] 52.0 -110.7 45.8 0.55 0.83 -1.23 -15.36 1.03 OK 0.125 0.616 130 OK
N2 14 1[15] 9.1 -95.4 36.0 0.55 0.01 -0.35 -15.36 1.03 OK 0.098 0177 111 OK
N2 14 J[14] 29.5 -103.2 418 0.55 0.40 -0.77 -15.36 1.03 OK 0.114 0.386 121 OK
N2 15 1[16] 9.6 -93.0 22 0.57 0.01 -0.34 -15.36 1.03 OK 0.006 0.171 111 OK
N2 15 J[1s] 9.1 -103.5 0.4 0.57 -0.01 -0.35 -15.36 103 OK 0.001 0.182 112 OK
N2 16 17 9.2 -85.3 0.1 0.47 0.07 -0.43 -15.36 1.03 OK 0.000 0.216 113 OK
N2 16 J[16] 9.6 -93.0 18 0.47 0.06 -0.46 -15.36 1.03 OK 0.006 0.230 114 OK
N2 17 (18] 6.6 -78.8 4.4 0.40 0.05 -0.44 -15.36 1.03 OK 0.016 0.222 114 OK
N2 17 J[7] 9.2 -85.3 6.0 0.40 0.13 -0.56 -15.36 103 OK 0.022 0.279 116 OK
N2 18 1[19] 5.8 -733 13 0.35 0.07 -0.49 -15.36 1.03 OK 0.006 0.246 115 OK
N2 18 J[1g] 6.6 -79.2 21 0.35 0.10 -0.55 -15.36 1.03 OK 0.009 0.275 1.16 OK
N2 19 1[20] 2.6 -68.4 6.0 0.30 -0.05 -0.40 -15.36 1.03 OK 0.030 0.228 114 OK
N2 19 J[19] 5.8 -735 6.5 0.30 0.14 -0.63 -15.36 1.03 OK 0.032 0.314 118 OK
N2 20 1[21] -11 -64.1 7.6 0.30 -0.29 -0.14 -15.36 1.03 OK 0.038 0.214 113 OK
N2 20 J[20] 2.6 -69.1 75 0.30 -0.05 -0.41 -15.36 1.03 OK 0.038 0.230 114 OK
N2 21 1[22] -4.7 -60.0 75 0.30 -0.51 011 -15.36 103 OK 0.037 0.256 115 OK
N2 21 J[21] -11 -65.0 6.7 0.30 -0.29 -0.14 -15.36 1.03 OK 0.033 0.217 113 OK
N2 22 1[23] -8.2 -56.0 7.7 0.30 -0.73 0.36 -15.36 1.03 OK 0.038 0.365 120 OK
N2 22 J[22) 4.7 -60.9 6.3 0.30 -0.51 0.11 -15.36 1.03 OK 0.031 0.257 115 OK
N2 23 1[24] -10.8 -52.1 6.3 0.30 -0.89 0.55 -15.36 1.03 OK 0.031 0.447 123 OK
N2 23 J[23] -8.2 -56.8 4.3 0.30 -0.73 0.35 -15.36 1.03 OK 0.021 0.367 120 OK
N2 24 1[25] -113 -48.1 23 0.30 -0.92 0.60 -15.36 1.03 OK 0.012 0.458 124 OK
N2 24 J[24] -10.8 -52.5 0.2 0.30 -0.89 0.54 -15.36 1.03 OK 0.001 0.447 123 OK
N2 25 1[26] -10.3 -44.0 05 0.30 -0.83 0.54 -15.36 103 OK 0.003 0.417 122 OK
N2 25 J[25] -11.3 -48.0 3.6 0.30 -0.92 0.60 -15.36 1.03 OK 0.018 0.458 124 OK
N2 26 1[27] -8.2 -40.0 24 0.30 -0.68 0.41 -15.36 1.03 OK 0.012 0.340 119 OK
N2 26 J[26] -10.3 -43.6 5.9 0.30 -0.83 0.54 -15.36 1.03 OK 0.030 0.416 122 OK
N2 27 1[28] -5.6 -36.2 34 0.30 -0.49 0.25 -15.36 103 OK 0.017 0.245 115 OK
N2 27 J[27] -8.2 -39.4 73 0.30 -0.68 0.42 -15.36 1.03 OK 0.037 0.339 119 OK
N2 28 1129 -2.7 -32.8 35 0.30 -0.29 0.07 -15.36 1.03 OK 0.017 0.146 110 OK
N2 28 J[28] -5.6 -35.5 7.8 0.30 -0.49 0.25 -15.36 103 OK 0.039 0.244 115 OK
N2 29 1[30] -0.1 -30.0 29 0.30 -0.11 -0.09 -15.36 1.03 OK 0.014 0.100 1.08 OK
N2 29 J[29] -2.7 -32.2 75 0.30 -0.29 0.07 -15.36 1.03 OK 0.037 0.145 1.10 OK
N2 30 1[31] 19 -27.9 17 0.30 0.04 -0.22 -15.36 1.03 OK 0.009 0.111 1.08 OK
N2 30 J[30] -0.1 -29.5 6.6 0.30 -0.11 -0.09 -15.36 1.03 OK 0.033 0.098 1.08 OK
N2 31 1[32] 33 -26.6 0.2 0.30 0.13 -0.31 -15.36 1.03 OK 0.001 0.153 110 OK
N2 31 J[31] 19 -27.5 5.2 0.30 0.04 -0.22 -15.36 1.03 OK 0.026 0.110 1.08 OK
N2 32 1[33] 37 -26.0 16 0.30 0.16 -0.33 -15.36 103 OK 0.008 0.167 111 OK
N2 32 J[32 33 -26.4 34 0.30 0.13 -0.31 -15.36 1.03 OK 0.017 0.153 110 OK
N2 33 1[34] 33 -26.4 3.4 0.30 0.13 -0.31 -15.36 1.03 OK 0.017 0.153 110 OK
N2 33 J[33] 3.7 -26.0 16 0.30 0.16 -0.33 -15.36 1.03 OK 0.008 0.167 111 OK
N2 34 1[35] 19 -27.5 5.2 0.30 0.04 -0.22 -15.36 103 OK 0.026 0.110 1.08 OK
N2 34 J[34] 33 -26.6 0.2 0.30 0.13 -0.31 -15.36 1.03 OK 0.001 0.153 110 OK
N2 35 1[36] -0.1 -29.5 6.6 0.30 -0.11 -0.09 -15.36 1.03 OK 0.033 0.098 1.08 OK
N2 35 J[35] 19 -27.9 17 0.30 0.04 -0.22 -15.36 1.03 OK 0.009 0.111 1.08 OK
N2 36 1[37] -2.7 -32.2 75 0.30 -0.29 0.07 -15.36 103 OK 0.037 0.145 110 OK
N2 36 J[36] -0.1 -30.0 29 0.30 -0.11 -0.09 -15.36 1.03 OK 0.014 0.100 1.08 OK
N2 37 1[38] -5.6 -35.5 78 0.30 -0.49 0.25 -15.36 1.03 OK 0.039 0.244 115 OK
N2 37 J[37] -2.7 -32.8 35 0.30 -0.29 0.07 -15.36 1.03 OK 0.017 0.146 110 OK
N2 38 1[39] -8.2 -39.4 73 0.30 -0.68 0.42 -15.36 103 OK 0.037 0.339 119 OK
N2 38 J[38] -5.6 -36.2 3.4 0.30 -0.49 0.25 -15.36 1.03 OK 0.017 0.245 115 OK
N2 39 1[40] -10.3 -43.6 5.9 0.30 -0.83 0.54 -15.36 1.03 OK 0.030 0.416 122 OK
N2 39 J[39] -8.2 -40.0 24 0.30 -0.68 0.41 -15.36 1.03 OK 0.012 0.340 119 OK
N2 40 1[41] -113 -48.0 36 0.30 -0.92 0.60 -15.36 103 OK 0.018 0.458 124 OK
N2 40 J[40] -10.3 -44.0 0.5 0.30 -0.83 0.54 -15.36 1.03 OK 0.003 0.417 122 OK
N2 41 1[42) -10.8 -52.5 0.2 0.30 -0.89 0.54 -15.36 1.03 OK 0.001 0.447 123 OK
N2 41 J[41] -113 -48.1 23 0.30 -0.92 0.60 -15.36 103 OK 0.012 0.458 124 OK
N2 42 1[43] -8.2 -56.8 4.3 0.30 -0.73 0.35 -15.36 1.03 OK 0.021 0.367 120 OK
N2 42 J[42] -10.8 -52.1 6.3 0.30 -0.89 0.55 -15.36 1.03 OK 0.031 0.447 1.23 OK
N2 43 1[44] 4.7 -60.9 6.3 0.30 -0.51 0.11 -15.36 1.03 OK 0.031 0.257 115 OK
N2 43 J[43] -8.2 -56.0 7.7 0.30 -0.73 0.36 -15.36 103 OK 0.038 0.365 120 OK
N2 44 1[45] -11 -65.0 6.7 0.30 -0.29 -0.14 -15.36 1.03 OK 0.033 0.217 113 OK
N2 44 J[44] 47 -60.0 75 0.30 -0.51 0.11 -15.36 1.03 OK 0.037 0.256 115 OK
N2 45 1[46] 2.6 -69.1 75 0.30 -0.05 -0.41 -15.36 1.03 OK 0.038 0.230 114 OK
N2 45 J[4s] -11 -64.1 7.6 0.30 -0.29 -0.14 -15.36 1.03 OK 0.038 0.214 113 OK
N2 46 1[47] 5.8 -735 6.5 0.30 0.14 -0.63 -15.36 1.03 OK 0.032 0.314 118 OK
N2 46 J[46] 2.6 -68.4 6.0 0.30 -0.05 -0.40 -15.36 1.03 OK 0.030 0.228 114 OK
N2 47 1[48] 6.6 -79.2 21 0.35 0.10 -0.55 -15.36 103 OK 0.009 0.275 116 OK
N2 47 J[47] 5.8 -73.3 13 0.35 0.07 -0.49 -15.36 1.03 OK 0.006 0.246 115 OK
N2 48 149] 9.2 -85.3 6.0 0.40 0.13 -0.56 -15.36 1.03 OK 0.022 0.279 1.16 OK
N2 48 J[48] 6.6 -78.8 4.4 0.40 0.05 -0.44 -15.36 1.03 OK 0.016 0.222 114 OK
N2 49 1[S0] 9.6 -93.0 18 0.47 0.06 -0.46 -15.36 103 OK 0.006 0.230 114 OK
N2 49 J[49] 9.2 -85.3 0.1 0.47 0.07 -0.43 -15.36 1.03 OK 0.000 0.216 113 OK
N2 50 I[51] 9.1 -103.5 0.4 0.57 -0.01 -0.35 -15.36 1.03 OK 0.001 0.182 112 OK
N2 50 J[50] 9.6 -93.0 22 0.57 0.01 -0.34 -15.36 1.03 OK 0.006 0171 111 OK
N2 51 1[52] 29.5 -103.2 41.8 0.55 0.40 -0.77 -15.36 103 OK 0.114 0.386 121 OK
N2 51 J[51] 9.1 -95.4 36.0 0.55 0.01 -0.35 -15.36 1.03 OK 0.098 0.177 111 OK
N2 52 1 52.0 -110.7 45.8 0.55 0.83 -1.23 -15.36 1.03 OK 0.125 0.616 1.30 OK
N2 52 J[52] 29.5 -103.0 39.9 0.55 0.40 -0.77 -15.36 1.03 OK 0.109 0.386 121 OK
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A.5.4.3. Load combination SLU 3

Beam Diagram_Fx / ST_N3

@@

Beam Diagram_My / ST_N3

@@
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midas Gen

MIN : 13
FILE: GL_T1-T3
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Beam Diagram_Fz / ST_N3
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
T T
7 T ] o T ow ] [ T s T o]

[ Eovmmy | 26400 |

[ Rainmmy [ 3700 | [ Falv/mmy | 3071

[fome /mm2) | 1536 | [fag oo (N/mm3)[  1.030

[ VERIFICHE SEZIONI NON FESSURATE

[ " ) v a Sollecitazioni interne Resistenze di progetto i - Verifica ataglio secondo EC2___ _
Elemento Nodo Chp Oin fe, 80w foagon | Risultato verifica Tep Tep fevaeez | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 2 2 2 ?
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm’] [N/mm’] [N/mm?] | Tep max S Fova
N3 1 1] -48.6 730 25.1 0.60 -0.93 0.69 -15.36 1.03 OK 0.063 0.466 124 oK
N3 1 J[2) 616 72.9 34.0 0.60 115 091 -15.36 1.03 OK 0.085 0574 1.29 oK
N3 2 2] 616 633 293 0.60 113 092 -15.36 103 oK 0123 0.566 128 oK
N3 2 3] 395 633 39.2 0.60 0.76 055 -15.36 103 OK 0.098 0382 121 oK
N3 3 113 395 -55.9 405 0.60 -0.75 057 -15.36 1.03 OK 0.101 0376 1.20 oK
N3 3 4] 218 559 303 0.60 0.46 027 -15.36 103 OK 0.076 0228 114 OK
N3 2 4] 218 -50.6 303 0.60 -0.45 028 -15.36 1.03 OK 0.076 0.224 114 oK
N3 4 3[5] 02 50.6 202 0.60 0.24 0.07 1536 103 OK 0.051 0119 1.09 OK
N3 5 1[5 92 471 202 0.60 0.23 0.07 -15.36 103 OK 0.051 0.116 1.09 oK
N3 5 J[6] -16 -47.1 10.1 0.60 -0.11 -0.05 -15.36 1.03 OK 0.025 0.079 107 oK
N3 6 (6] 16 454 10.1 0.60 0.10 -0.05 1536 103 OK 0.025 0076 107 OK
N3 6 7] 09 454 0.0 0.60 -0.06 -0.09 -15.36 1.03 OK 0.000 0.076 1.07 OK
N3 7 (7] 09 455 0.0 0.60 0.06 -0.09 1536 103 OK 0.000 0076 107 OK
N3 7 J[8] 16 455 102 0.60 -0.10 -0.05 -15.36 103 OK 0.025 0.076 107 oK
N3 8 (8] 16 472 102 0.60 011 -0.05 -15.36 103 oK 0.025 0079 107 oK
N3 8 J[9) 903 472 203 0.60 0.23 0.08 -15.36 103 OK 0.051 0116 1.09 OK
N3 9 119 93 -50.6 203 0.60 -0.24 0.07 -15.36 1.03 OK 0.051 0.119 1.09 OK
N3 9 J[10] 219 506 304 0.60 045 028 1536 103 OK 0.076 0225 114 oK
N3 10 1[10] -21.9 -56.0 304 0.60 -0.46 027 -15.36 1.03 OK 0.076 0.229 114 oK
N3 10 1] 307 -56.0 205 0.60 075 057 1536 103 OK 0.101 0377 120 OK
N3 11 I[11) 39.7 635 394 0.60 077 056 -15.36 103 OK 0.099 0383 121 OK
N3 11 J[12] 61.9 635 295 0.60 114 093 -15.36 1.03 OK 0.124 0569 1.28 OK
N3 12 I[12) 619 732 34.0 0.60 115 091 1536 103 OK 0.085 0577 129 OK
N3 12 J[13] -48.9 732 25.1 0.60 -0.94 0.69 -15.36 1.03 OK 0.063 0.468 124 oK
N3 13 I[14] 66 2447 776 055 031 058 1536 103 OK 0212 0.445 123 OK
N3 13 J[13] 48.9 2524 835 055 051 143 -15.36 103 OK 0.228 0714 134 oK
N3 14 I[15] 338 2373 743 055 -1.10 024 -15.36 1.03 OK 0.203 0551 1.28 oK
N3 14 J[14] 6.6 2451 80.1 055 031 058 1536 103 OK 0218 0.446 123 OK
N3 15 1[16] 237 2397 19.2 057 -0.86 0.02 -15.36 1.03 OK 0.051 0.429 123 OK
N3 15 J[15] 338 2503 16.6 057 1.06 0.19 1536 103 OK 0.044 0532 127 OK
N3 16 1[17) 188 2320 10.8 047 -1.00 0.02 -15.36 103 OK 0.035 0502 126 OK
N3 16 J[16] 237 239.7 89 047 115 013 -15.36 103 OK 0.028 0577 129 OK
N3 17 I[18) 198 2255 12 0.40 131 018 -15.36 103 OK 0.005 0653 132 oK
N3 17 J[17) -188 -232.0 29 0.40 0.12 -15.36 1.03 OK 0.011 0.642 131 OK
N3 18 I[19] 152 2192 96 035 012 1536 103 OK 0.041 0685 133 oK
N3 18 J[18] 198 2250 89 035 033 -15.36 1.03 OK 0.038 0.807 1.38 oK
N3 19 1[20] 159 2140 11 030 034 -15.36 103 oK 0.006 0.885 140 OK
N3 19 J[19] 152 2190 16 030 028 -15.36 103 OK 0.008 0871 140 OK
N3 20 1[21] -16.2 -209.0 038 030 038 -15.36 1.03 OK 0.004 0.839 141 OK
N3 20 J[20] 159 2141 07 030 034 1536 103 OK 0.003 0.885 140 OK
N3 21 1[22) 139 2037 22 030 025 -15.36 1.03 OK 0.021 0.804 137 oK
N3 21 J[21] 16.2 2087 50 030 038 -15.36 103 oK 0025 0888 141 oK
N3 22 1[23) 115 1983 42 030 0.10 -15.36 103 OK 0.021 0713 134 oK
N3 22 J[22) -13.9 -203.1 56 030 025 -15.36 1.03 OK 0.028 0.803 137 oK
N3 23 1[24) 903 -193.0 33 030 -0.02 1536 103 OK 0.017 0643 131 OK
N3 23 J[23] 115 1977 53 030 011 -15.36 1.03 OK 0.026 0712 134 oK
N3 24 I[25) 77 -1882 2.0 030 011 1536 103 OK 0.010 0627 131 OK
N3 24 3[24) 93 1925 45 030 -0.02 -15.36 103 OK 0.022 0642 131 OK
N3 25 1[26] 67 -18338 06 030 -0.17 -15.36 103 OK 0.003 0613 130 OK
N3 25 J[25] 77 -187.8 36 030 011 -15.36 103 OK 0.018 0626 131 oK
N3 26 127) 6.1 -1799 06 030 101 -0.19 -15.36 1.03 OK 0.003 0.600 1.30 OK
N3 26 J[26] 6.7 -1836 29 030 -1.06 017 1536 103 OK 0.014 0612 130 oK
N3 27 1[28) 59 -176.6 16 030 -0.19 -15.36 1.03 OK 0.008 0589 1.29 oK
N3 27 J[27) 6.1 1798 24 030 0.19 1536 103 oK 0012 0509 130 oK
N3 28 1[29) 59 1739 22 030 -0.18 -15.36 103 OK 0.011 0580 129 OK
N3 28 J[28] 59 -176.6 21 030 -0.19 -15.36 1.03 OK 0.011 0589 129 OK
N3 29 1[30] 6.0 1718 25 030 017 -15.36 103 OK 0.013 0573 128 OK
N3 29 J[29] 59 1739 2.1 030 -0.18 -15.36 1.03 OK 0.010 0580 1.29 OK
N3 30 1131 6.1 1703 25 030 -0.16 -15.36 103 oK 0013 0.568 128 oK
N3 30 3[30] 6.0 1718 23 030 017 -15.36 103 OK 0.012 0573 128 oK
N3 31 1[32) 6.0 -169.4 22 030 -0.17 -15.36 1.03 OK 0.011 0565 1.28 oK
N3 31 J[31] 6.1 1703 27 030 0.16 -15.36 103 OK 0.014 0568 128 OK
N3 32 133) 56 -169.0 17 030 -0.19 -15.36 1.03 OK 0.008 0563 1.28 oK
N3 32 J[32) 6.0 1603 34 030 017 1536 103 OK 0.017 0564 128 OK
N3 33 1[34) 2.8 -160.2 09 030 -0.25 -15.36 103 OK 0.005 0564 128 OK
N3 33 J[33] 56 -168.8 41 030 -0.19 -15.36 103 oK 0021 0563 128 OK
N3 34 1(35) 35 1608 0.0 030 033 1536 103 OK 0.000 0566 128 OK
N3 34 J[34] -28 -168.9 50 030 -0.25 -15.36 1.03 OK 0.025 0563 1.28 OK
N3 35 1[36] 18 1710 09 030 045 1536 103 OK 0.005 0570 128 oK
N3 35 J[35] 35 -169.5 58 030 -0.33 -15.36 1.03 OK 0.029 0565 1.28 OK
N3 36 137] 68 1732 19 030 013 1536 103 OK 0,010 0577 129 OK
N3 36 J[36] 7.0 1711 27 030 011 -15.36 103 OK 0.013 0570 128 OK
N3 37 1(38] 66 -1759 18 030 -0.15 -15.36 1.03 OK 0.009 0586 129 OK
N3 37 J[37] 68 1732 25 030 013 1536 103 OK 0.013 0577 129 OK
N3 38 1(39) 66 -179.0 2.0 030 -0.16 -15.36 1.03 OK 0.010 0597 1.29 OK
N3 38 J[38] 66 1758 20 030 015 -15.36 103 oK 0010 0586 129 OK
N3 39 1[40] 7.0 1827 25 030 -0.15 -15.36 103 OK 0.013 0.609 130 oK
N3 39 J[39] 66 -179.1 10 030 -0.16 -15.36 1.03 OK 0.005 0597 1.29 oK
N3 40 1[41) 79 -186.9 33 030 -0.10 -15.36 103 OK 0.017 0623 130 OK
N3 40 J[40] 7.0 -1829 03 030 -0.15 -15.36 1.03 OK 0.001 0610 1.30 oK
N3 a1 1[42) 04 1916 43 030 0.01 1536 103 OK 0.021 0639 131 OK
N3 a1 J[41] 79 1873 18 030 -0.10 -15.36 103 OK 0.009 0.624 130 oK
N3 42 1[43] -11.5 -196.8 52 0.30 0.11 -15.36 1.03 OK 0.026 0.710 134 OK
N3 42 J[42) 04 1921 32 030 -0.02 1536 103 OK 0.016 0640 131 OK
N3 43 1[44) 139 2022 56 030 025 -15.36 1.03 OK 0.028 0.800 137 OK
N3 43 3[43] 115 1973 42 030 011 1536 103 OK 0.021 0711 134 OK
N3 24 1145) 162 2078 49 030 038 -15.36 1.03 OK 0.025 0.885 1.40 OK
N3 44 J[44] -13.9 -202.8 4.1 0.30 0.25 -15.36 1.03 OK 0.021 0.801 1.37 OK
N3 45 1[46) 158 2131 06 030 034 -15.36 103 OK 0.003 0.882 1.40 OK
N3 5 J[45] -16.2 -208.1 07 030 038 -15.36 1.03 OK 0.004 0.885 1.40 OK
N3 46 1[47) 152 2181 15 030 028 1536 103 OK 0.008 0.868 140 oK
N3 46 J[46] 158 -213.0 11 030 034 -15.36 1.03 OK 0.006 0.882 1.40 oK
N3 a7 1[48) 198 2241 89 035 033 -15.36 103 OK 0.038 0.805 137 OK
N3 a7 J[47) 152 2182 96 035 012 -15.36 103 OK 0.041 0683 133 oK
N3 48 1149] -188 2311 238 0.40 013 -15.36 1.03 OK 0.011 0641 131 OK
N3 48 J[48] 198 2245 12 0.40 018 -15.36 103 OK 0.004 0652 132 OK
N3 49 1[50] 237 2388 89 047 014 -15.36 1.03 OK 0.028 0576 1.29 oK
N3 49 3[49] 188 2311 10.8 047 0.02 1536 103 OK 0.035 0501 126 OK
N3 50 (5] 338 2493 16.6 057 0.19 -15.36 103 OK 0.044 0531 127 oK
N3 50 J[50] 237 2388 19.2 057 002 -15.36 103 oK 0.051 0429 123 OK
N3 51 1[52] 65 2442 79.8 055 057 1536 103 OK 0218 0.444 123 oK
N3 51 J[51] 338 -2365 74.0 055 024 -15.36 1.03 OK 0.202 0550 1.28 OK
N3 52 (1] 486 2516 832 055 142 1536 103 OK 0.227 0711 134 OK
N3 52 J[52] 65 2438 773 055 031 057 -15.36 1.03 OK 0211 0.443 123 OK
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A5.4.4,. Load combination SLU 4

Beam Diagram_Fx / ST_N4

@@

Beam Diagram_My / ST_N4
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Beam Diagram_Fx / ST_NSLE-4
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |

[ Ravmmy [ 3700 | [ Falv/mmy | 3071 | [ fowoos /mmt) [ 206 | [ Enmvmmy [ 33000 |
[ 7. [ 160 ] [ e [ o080 | [ oo [ o080 ] [ ) [ o8 |
[fegon t/mm') | 1536 | [fagsoe N/mm?1] 1030 ] [ Eovmmy | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

P— Sollecitazionl interne Resistenze di progetio erifica a taglio secondo EC2

C°"‘bc"a‘ralzc'§“e 4 Elemento | Nodo [k:ﬁn ] [:"z] [l:’,j” [I:] Cup Gt Tos, o fowaon | Risultato verifica Tep Tg_ fova e | Verificaataglio

[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mMm?] | Tep max S Feva
N4 T [0 662 218 256 060 103 1536 103 oK 0,064 0570 128 OK
N4 1 2 570 218 167 0,60 091 1536 103 oK 0,042 0493 125 oK
N4 2 2] 570 188 506 0,60 092 1536 103 oK 0.127 0.4% 125 oK
Na 2 el 342 188 205 0,60 054 1536 103 oK 0.101 0.301 117 oK
N4 3 3] 342 166 405 0,60 054 1536 103 oK 0.101 0.299 117 oK
N4 3 3] 165 166 304 0,60 025 1536 103 oK 0,076 0.151 110 oK
N 4 4] 165 151 304 0,60 025 1536 103 oK 0,076 0.150 110 oK
N4 4 (5] 38 151 202 0,60 0.04 1536 103 oK 0.051 0,084 105 oK
N4 5 5] 38 a1 202 0,60 0.04 1536 103 oK 0.051 0.084 105 oK
N 5 (6] 38 141 101 0,60 ~0.09 1536 103 oK 0.025 0,043 105 oK
N4 6 6] 38 136 101 0,60 0,00 1536 103 oK 0.025 0,043 105 oK
N4 6 37 63 136 00 0.60 013 1536 103 oK 0,000 0.064 106 oK
N 7 7 63 136 00 0,60 013 1536 103 oK 0,000 0.064 106 oK
N4 7 3] 37 136 102 0,60 008 1536 103 oK 0.025 0,022 105 oK
N4 8 8] 37 142 102 0.60 0.09 71536 103 oK 0.025 0,043 105 oK
N4 8 3] 39 142 203 0,60 0.04 1536 103 oK 0.051 0,044 105 oK
N4 9 9] 39 152 203 0,60 0.04 1536 103 oK 0.051 0,025 105 oK
N4 9 310] 166 152 304 0.60 025 1536 103 oK 0,076 0.151 110 oK
N4 10 [10] 166 169 304 0,60 025 1536 103 oK 0,076 0.152 110 oK
N4 10 o] 343 169 205 0,60 054 1536 103 oK 0.101 0.300 117 oK
N4 11 I[11] -34.3 -19.1 40.5 0.60 0.54 -15.36 1.03 OK 0.101 0.302 117 OK
N4 m 2] 571 191 50.7 0,60 092 1536 103 oK 0.127 0.492 125 oK
N4 [ (2] 571 222 165 0,60 091 1536 103 oK 0.0a1 0.494 125 oK
N m 3] 663 222 25.4 0,60 103 1536 103 oK 0,064 0571 128 oK
N4 13 (4] 424 993 425 055 102 1536 103 oK 0.116 0511 126 oK
N4 5 (3] 663 1071 484 055 151 1536 103 oK 0.132 0.755 136 oK
Na 14 I[15] 205 918 391 055 “057 1536 103 oK 0.107 0.286 116 oK
N4 14 ] 424 996 449 055 102 1536 103 oK 0.122 0511 126 oK
N4 15 i(16] 182 911 27 057 050 1536 103 oK 0.007 0.248 115 oK
N 15 18] 205 BTN 53 057 ~056 1536 103 oK 0014 0278 116 oK
N4 16 (7] 154 834 28 0.47 050 1536 103 oK 0.015 0.297 117 oK
N4 16 3a6] 182 911 6.7 0.47 069 1536 103 oK 0,021 0344 119 oK
N 17 (18] 103 769 04 0.40 058 1536 103 oK 0,035 0.288 116 oK
N4 17 i) 154 834 11 0.40 078 1536 103 oK 0.041 0.3% 121 oK
N4 18 [19) 67 720 6.7 035 053 71536 103 oK 0,029 0.267 116 oK
N4 18 18] 103 779 74 035 072 1536 103 oK 0,032 0.362 120 oK
N4 19 (20] 10 573 112 0.30 029 1536 103 oK 0.056 0.224 114 oK
N4 19 3] 67 724 16 0.30 069 1536 103 oK 0.058 0.345 119 oK
N4 20 [21) 49 635 118 030 011 1536 103 oK 0,059 0.268 116 oK
N4 20 3200 10 685 118 030 030 1536 103 oK 0.059 0.228 114 oK
Na 21 [22] 91 598 89 030 041 1536 103 oK 0,045 0.403 121 oK
N4 21 321] 49 648 81 030 011 1536 103 oK 0,041 0270 116 oK
N4 2 (23] 105 557 35 0.30 052 1536 103 oK 0.018 0.443 123 oK
Na 2 2] 91 605 21 030 041 1536 103 oK 0011 0.405 12 oK
N4 23 [24] 93 510 14 030 045 1536 103 oK 0.007 0.3% 121 oK
N4 23 23] 105 557 34 0.30 052 1536 103 oK 0.017 0.443 123 oK
Na 2 i[25] 61 461 51 030 026 1536 103 oK 0,026 0.281 116 oK
N4 2 324] 93 504 77 030 045 1536 103 oK 0.038 0.3% 121 oK
N4 % i(26] 15 410 77 0.30 003 1536 103 oK 0.038 0.137 110 oK
N % 28] 61 451 107 030 026 1536 103 oK 0,054 0.280 116 oK
N4 2% (27] 39 362 01 030 038 1536 103 oK 0,046 0.101 112 oK
N4 2% 3261 15 398 17 0.30 003 71536 103 oK 0,063 0.133 109 oK
N 27 (28] 97 316 96 030 075 1536 103 oK 0,048 0375 120 oK
N4 27 327] 39 348 135 0.30 038 1536 103 oK 0.068 0.188 112 oK
N4 28 [29] 153 275 o1 030 ERT) 71536 103 oK 0,045 0,556 128 oK
N4 28 (28] 97 302 134 030 075 1536 103 oK 0,067 0373 120 oK
N4 29 130] 203 241 78 030 144 1536 103 FESSURATA 0,039 0.718 134 oK
N4 29 329] 153 262 124 0.30 ERT) 1536 103 oK 0,062 0553 128 oK
N 30 131) 245 214 59 030 170 1536 103 FESSURATA 0,029 0.851 139 oK
N4 30 3(30] 203 229 107 0.30 143 1536 103 FESSURATA 0.053 0.716 134 oK
N4 31 I[32] 275 -19.6 35 0.30 -1.90 -15.36 1.03 FESSURATA 0.017 0.948 143 OK
N4 3L 31 245 205 85 030 170 1536 103 FESSURATA 0,042 0,850 139 oK
N4 2 133] 29.1 187 08 0.30 188 200 1536 103 FESSURATA 0.004 1002 145 oK
N 2 32] 275 190 59 030 177 189 1536 103 FESSURATA 0,029 0.947 143 oK
N4 3 (34] 204 188 20 030 190 202 1536 103 FESSURATA 0,010 1012 145 oK
N4 3 333 291 185 31 0.30 188 200 1536 103 FESSURATA 0.016 1001 145 oK
N 3 1[35] 284 198 26 030 182 196 1536 103 FESSURATA 0,023 0.978 14 oK
N4 3 (3] 204 189 04 0.30 190 202 1536 103 FESSURATA 0.002 1012 145 oK
N4 3 (36] 26.1 218 70 0.30 167 181 71536 103 FESSURATA 0,035 0.906 141 oK
N 3 3(35] 284 202 21 030 182 196 1536 103 FESSURATA 0011 0,979 144 oK
N4 3% 137] 160 251 123 030 098 115 1536 103 oK 0.061 0574 129 oK
N4 36 J[36] 21.0 -23.0 77 0.30 132 -1.47 -15.36 1.03 FESSURATA 0.038 0.737 1.35 OK
N 37 1138] 103 291 134 030 059 079 1536 103 oK 0,067 0393 121 oK
N4 a7 NED] 160 264 o1 0.30 098 115 1536 103 oK 0,046 0576 129 oK
N4 38 1[39] 45 337 137 0.30 0.19 041 71536 103 oK 0,068 0,206 113 oK
N4 38 (3] 103 305 97 030 059 079 1536 103 oK 0,049 0.3% 121 oK
N4 39 (40] EX) 387 130 030 020 006 1536 103 oK 0.065 0.129 109 oK
N4 39 3(39] 45 351 94 0.30 042 1536 103 oK 0,047 0.208 113 oK
N4 20 141) 59 441 112 030 025 1536 103 oK 0,056 0271 116 oK
N4 20 S(a0] EX) 400 81 0.30 006 1536 103 oK 0.041 0.133 109 oK
N4 41 1[42] -9.4 -49.5 8.2 0.30 0.46 -15.36 1.03 OK 0.041 0.395 121 OK
N4 a1 J[a1] 59 451 57 030 024 1536 103 oK 0.028 0273 116 oK
N4 2 143] 109 548 70 0.30 054 1536 103 oK 0,020 0.454 124 oK
N 2 342] EY) 501 21 030 0.46 1536 103 oK 0,010 0.3% 121 oK
N4 23 [44) 99 597 14 030 0.46 1536 103 oK 0,007 0.429 123 oK
N4 a3 S(43] 109 549 27 0.30 054 1536 103 oK 0.014 0.454 124 oK
Na 4 1145] 57 641 79 030 017 1536 103 oK 0,040 0298 117 oK
N4 ) S(aa] 99 591 87 030 0.46 1536 103 oK 0,043 0.428 122 oK
N4 5 (46] 02 678 118 0.30 024 71536 103 oK 0.059 0.226 114 oK
N4 5 J[as] 57 627 119 030 017 1536 103 oK 0,060 0.29% 117 oK
N4 6 147) 60 716 118 030 064 1536 103 oK 0,059 0.320 118 oK
N4 46 J[46] 0.2 -66.6 114 0.30 -0.24 -15.36 1.03 OK 0.057 0.222 1.14 OK
N a7 148] 97 771 77 035 ~0.70 1536 103 oK 0,033 0.348 119 oK
N4 a7 3(47] 60 713 70 035 050 1536 103 oK 0,030 0.229 115 oK
N4 48 1[49] 15.0 -82.7 113 0.40 -0.77 -15.36 1.03 OK 0.042 0.384 121 OK
Na 8 (48] 97 761 97 0.40 055 1536 103 oK 0,036 0277 116 oK
N4 29 (50] 180 903 70 0.47 068 1536 103 oK 0.022 0.340 119 oK
N4 9 3(as] 150 826 51 047 058 1536 103 oK 0,016 0,291 117 oK
N4 50 I[51) 204 1009 56 057 055 1536 103 oK 0015 0277 116 oK
N4 50 (500 180 903 30 057 049 1536 103 oK 0.008 0,245 115 oK
N 51 [52] 424 987 4.9 055 102 1536 103 oK 0122 0510 126 oK
Na B (5] 204 909 3.1 055 057 1536 103 oK 0.107 0.285 116 oK
N4 5 @] 662 1062 484 055 151 1536 103 oK 0.132 0.753 136 oK
N 52 3521 424 985 426 055 066 102 1536 103 oK 0116 0510 126 oK
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Table 5 Beam end release input value

Figure 18 Beam end release

Element Type Fxi Fyi Fzi Mxi Myi Mzi Fxj Fyj Fzj Mxj Myj Mzj
32 Value 0 0 0 0 4958 0 0 0 0 0 0 0
‘ ITERAZIONE SECONDO IL METODO DI POTTLER |
I CALCOLO CERNIERE PLASTICHE |
[ ITERAZIONE IN NODO 32 | |
[ MIDAS | POTTLER
[ Cinisate, arpivaria | 0.000202 | [radiknm] | Y w f M Ey 26'400°000 m?]
UChnme,amivana| 4958 | (k\*mirad] | ] d 0.30 m]
e 0.1411 m
Moo 4.080 [kN'm] a 0.027 [m]
Naoo 28920 kN = Gponier 0.0008170 frad)
Vaco 5.210 kN] , Clasuter 0.0002002 rad/kn"m]
& UCpeurer 4'994 [kN*m/rad]
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Beam Diagram_Fx / ST_N4
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-54.41
-63.06
-71.70
-80.35
-89.00
-97.64
-106.29
-114.94

ST: N4

MAX : 6

MIN : 13

FILE: GL_T1-I3 (~

UNIT: K

DATE:

VIEW-DIRECTION
o |

midas Gen
POST-Fl OR
BERM DIAGRAM

MOMENT-y

-26.75
-34.40
-42.04

5T: M4

MAX : 52
MIN : 1

FILE:
UNIT:
DATE:

VIEW-DIREC

GL_T1-T3 {~
KN*m
03/26/2014
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midas Gen
Beam Diagram_Fz / ST_N4 POST-FROCESSOR
37 52 6.6 BEAM DIAGRRM
40— T e 76 SHEAR-Z
M = \\\8 2 39.67
8- E .67
M/ \8 1 32.44
73 25.22
17.99
, 5 10.77
0.00
73 2.8 -3.69
-10.91
2./5¥ -18.14
/ -25.36
T )/ -32.59
y -39.82
9 7’
o
8 Cf
|
‘)
|
1
07
‘I\
B.F
4
E‘ 6
ST: W
A MRX @ 52
\?G MIN : 13
| FILE: GL_T1-T3 (~
UNIT: kN
3 DRATE: 03/26/2014
327 3 VIER-DIRECTION
125 22.6 1
56 424 69 69 i
555 [
%, (TR s L
&
‘ VERIFICHE SEZIONALI
[ CALCESTRUZZO - DATI DI CALCOLO
[Favmm | 3071 Cawmmmy [ 206 ]
% a1 om o T o ] o T o |
o i1 e [z ]
| VERIFICHE SEZIONI FESSURATE
[ VERIFICA SEZIONE NODO 32 i
Frepat i an —08. Verifica Verifica della
Combinazione di| . | Posizione My No Vo Ev—O.8ZEc,“ eq d delleccentricita | o, (il fea, s compressione
carico delnodo | [kN-m/m] [kN/m'] [kN/m'] [kN/m?] [m] [m] ey <di2 [N/mm?] 04 < fog oo
N4 32i Calotta 41 28.9 5.2 26'400'000 0.141 0.30 oK 2.16 15.36 oK
Verifica dell Ampiezza dell Verifica a
Combinazione di| 0 o a Poter 1/(3fwms ]JC*'Pauler ,mazei'u'r:c:m:s:ima Webier p,f::j,: @ 'cm‘sozu Top . oc.l\mz fcmmz; taglio
carico [m] [rad) [kN*m/rad] | [kN*m/rad] <4 [mrad] [mm] - [N/mm?] [N/mm?] [N/mm?] [N/mm?] T p max < Feva
N4 32i 0.027 0.8169849 4958 4994 oK 0.223 OK 1.03 0.29 7.14 181 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

leaimnd M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo o & g Osup Oin fed, sos fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] [N/ o = P a a P <F
mm?] [N/mm] [N/mm?] [N/mm°] [N/mm-] [N/mm°] [N/mm?] Tecp max = Fova
N4 1 1 -42.0 -318 56 0.60 -0.75 0.65 -15.36 1.03 OK 0.014 0.377 120 OK
N4 1 J[2 -41.5 -318 33 0.60 -0.75 0.64 -15.36 1.03 OK 0.008 0.373 120 OK
N4 2 2] -415 -27.5 387 0.60 -0.74 0.65 -15.36 103 OK 0.097 0.369 120 OK
N4 2 J31 -24.7 -27.5 285 0.60 -0.46 0.37 -15.36 103 OK 0.071 0.229 114 OK
N4 3 1131 -24.7 -24.3 32.7 0.60 -0.45 0.37 -15.36 1.03 OK 0.082 0.226 114 OK
N4 3 J[4] -11.0 -24.3 225 0.60 -0.22 0.14 -15.36 1.03 OK 0.056 0.112 1.08 OK
N4 4 1[4 -11.0 -22.0 225 0.60 -0.22 0.15 -15.36 1.03 OK 0.056 0.110 1.08 OK
N4 4 Js] -2.2 -22.0 124 0.60 -0.07 0.00 -15.36 103 OK 0.031 0.037 1.05 OK
N4 5 151 -22 -205 12.4 0.60 -0.07 0.00 -15.36 1.03 OK 0.031 0.036 1.05 OK
N4 5 Je] 15 -20.5 23 0.60 -0.01 -0.06 -15.36 1.03 OK 0.006 0.034 1.05 OK
N4 6 (6] 15 -19.8 6.9 0.60 -0.01 -0.06 -15.36 1.03 OK 0.017 0.033 1.05 OK
N4 6 J[71 24 -19.8 33 0.60 0.01 -0.07 -15.36 1.03 OK 0.008 0.036 1.05 OK
N4 7 M 2.4 -199 3.2 0.60 0.01 -0.07 -15.36 1.03 OK 0.008 0.036 1.05 OK
N4 7 J8] 15 -19.9 6.9 0.60 -0.01 -0.06 -15.36 1.03 OK 0.017 0.033 1.05 OK
N4 8 8] 15 -20.6 23 0.60 -0.01 -0.06 -15.36 103 OK 0.006 0.034 1.05 OK
N4 8 J91 -23 -20.6 125 0.60 -0.07 0.00 -15.36 1.03 OK 0.031 0.036 1.05 OK
N4 9 19 -2.3 -22.2 12.5 0.60 -0.07 0.00 -15.36 1.03 OK 0.031 0.037 1.05 OK
N4 9 J[10] -11.0 -22.2 226 0.60 -0.22 0.15 -15.36 103 OK 0.056 0.110 1.08 OK
N4 10 1[10] -11.0 -245 226 0.60 -0.22 0.14 -15.36 103 OK 0.056 0.112 1.08 OK
N4 10 J[11] -24.8 -245 32.7 0.60 -0.45 0.37 -15.36 1.03 OK 0.082 0.227 114 OK
N4 11 11 -24.8 -27.8 286 0.60 -0.46 0.37 -15.36 1.03 OK 0.071 0.230 114 OK
N4 11 J[12] -41.6 -27.8 387 0.60 -0.74 0.65 -15.36 1.03 OK 0.097 0.370 120 OK
N4 12 1[12] -416 -32.1 36 0.60 -0.75 0.64 -15.36 103 OK 0.009 0.374 120 OK
N4 12 J[13] -42.0 -32.1 5.4 0.60 -0.75 0.65 -15.36 1.03 OK 0.013 0.377 1.20 OK
N4 13 1[14] 22.7 -107.2 339 0.55 0.26 -0.64 -15.36 1.03 OK 0.093 0.322 118 OK
N4 13 J[13] 42.0 -114.9 39.8 0.55 0.62 -1.04 -15.36 1.03 OK 0.109 0.521 126 OK
N4 14 1[15] 4.9 -99.6 311 0.55 -0.08 -0.28 -15.36 1.03 OK 0.085 0.181 112 OK
N4 14 J[14] 22.7 -107.4 36.9 0.55 0.25 -0.65 -15.36 1.03 OK 0.101 0.323 118 OK
N4 15 1[16] 8.0 -95.6 6.8 0.57 -0.02 -0.32 -15.36 1.03 OK 0.018 0.168 111 OK
N4 15 J[1s] 4.9 -106.1 4.2 0.57 -0.10 -0.28 -15.36 103 OK 0.011 0.186 112 OK
N4 16 17 9.4 -87.9 38 0.47 0.07 -0.44 -15.36 1.03 OK 0.012 0.221 113 OK
N4 16 J[16] 8.0 -95.6 19 0.47 0.01 -0.42 -15.36 1.03 OK 0.006 0.210 113 OK
N4 17 (18] 8.1 -81.3 18 0.40 0.10 -0.51 -15.36 1.03 OK 0.007 0.253 115 OK
N4 17 J[7] 9.4 -87.9 35 0.40 0.13 -0.57 -15.36 103 OK 0.013 0.286 116 OK
N4 18 1[19] 8.1 -75.6 0.3 0.35 0.18 -0.61 -15.36 1.03 OK 0.001 0.306 117 OK
N4 18 J[1g] 8.1 -81.5 0.4 0.35 0.16 -0.63 -15.36 1.03 OK 0.002 0.314 118 OK
N4 19 1[20] 5.3 -70.7 53 0.30 0.12 -0.59 -15.36 1.03 OK 0.027 0.294 117 OK
N4 19 J[19] 8.1 -75.7 58 0.30 0.29 -0.79 -15.36 1.03 OK 0.029 0.396 121 OK
N4 20 1[21] 13 -66.3 8.0 0.30 -0.13 -0.31 -15.36 1.03 OK 0.040 0.221 113 OK
N4 20 J[20] 5.3 -714 79 0.30 0.12 -0.59 -15.36 1.03 OK 0.039 0.296 117 OK
N4 21 1[22] -2.8 -62.4 8.7 0.30 -0.39 -0.02 -15.36 103 OK 0.043 0.208 113 OK
N4 21 J[21] 13 -67.4 79 0.30 -0.14 -0.31 -15.36 1.03 OK 0.039 0.225 114 OK
N4 22 1[23] 71 -58.6 9.4 0.30 -0.67 0.28 -15.36 1.03 OK 0.047 0.336 119 OK
N4 22 J[22) -2.8 -63.4 8.0 0.30 -0.40 -0.02 -15.36 1.03 OK 0.040 0.211 113 OK
N4 23 1[24] -105 -54.8 7.8 0.30 -0.88 0.52 -15.36 1.03 OK 0.039 0.442 123 OK
N4 23 J[23] 71 -59.5 5.8 0.30 -0.67 0.28 -15.36 1.03 OK 0.029 0.337 119 OK
N4 24 1[25] -117 -51.0 35 0.30 -0.95 0.61 -15.36 1.03 OK 0.018 0.473 124 OK
N4 24 J[24] -10.5 -55.4 10 0.30 -0.89 0.52 -15.36 1.03 OK 0.005 0.443 123 OK
N4 25 1[26] -11.0 -47.0 0.3 0.30 -0.89 0.58 -15.36 103 OK 0.001 0.446 123 OK
N4 25 J[25] -117 -51.0 2.8 0.30 -0.95 0.61 -15.36 1.03 OK 0.014 0.473 124 OK
N4 26 1[27] -9.2 -43.0 20 0.30 -0.75 0.47 -15.36 1.03 OK 0.010 0.377 120 OK
N4 26 J[26] -11.0 -46.7 5.5 0.30 -0.89 0.58 -15.36 1.03 OK 0.028 0.445 123 OK
N4 27 1[28] -6.5 -39.3 33 0.30 -0.57 0.30 -15.36 1.03 OK 0.017 0.283 116 OK
N4 27 J[27] -9.2 -42.5 73 0.30 -0.75 0.47 -15.36 1.03 OK 0.036 0.376 120 OK
N4 28 1129 -3.5 -35.9 38 0.30 -0.36 0.12 -15.36 1.03 OK 0.019 0.178 111 OK
N4 28 J[28] -6.5 -38.6 8.1 0.30 -0.56 031 -15.36 103 OK 0.041 0.281 116 OK
N4 29 1[30] -0.6 -33.1 3.6 0.30 -0.15 -0.07 -15.36 1.03 OK 0.018 0.110 1.08 OK
N4 29 J[29] -3.5 -35.2 8.2 0.30 -0.35 0.12 -15.36 1.03 OK 0.041 0.176 111 OK
N4 30 1[31] 20 -30.9 28 0.30 0.03 -0.24 -15.36 1.03 OK 0.014 0.119 1.09 OK
N4 30 J[30] -0.6 -32.4 76 0.30 -0.15 -0.07 -15.36 103 OK 0.038 0.108 1.08 OK
N4 31 1[32] 4.1 -29.4 16 0.30 017 -0.37 -15.36 1.03 OK 0.008 0.185 112 OK
N4 31 J[31] 20 -30.3 6.6 0.30 0.03 -0.24 -15.36 1.03 OK 0.033 0.118 1.09 OK
N4 32 1[33] 5.4 -28.6 0.2 0.30 0.27 -0.46 -15.36 103 OK 0.001 0.229 114 OK
N4 32 J[32 4.1 -28.9 52 0.30 0.18 -0.37 -15.36 1.03 OK 0.026 0.184 112 OK
N4 33 1[34] 6.0 -28.7 14 0.30 0.30 -0.50 -15.36 1.03 OK 0.007 0.248 115 OK
N4 33 J[33] 5.4 -28.4 37 0.30 0.27 -0.46 -15.36 1.03 OK 0.018 0.228 114 OK
N4 34 1[35] 5.8 -29.6 28 0.30 0.29 -0.49 -15.36 103 OK 0.014 0.244 115 OK
N4 34 J[34] 6.0 -28.6 22 0.30 0.30 -0.50 -15.36 1.03 OK 0.011 0.248 115 OK
N4 35 1[36] 5.1 -31.2 4.0 0.30 0.23 -0.44 -15.36 1.03 OK 0.020 0.220 113 OK
N4 35 J[35] 5.8 -29.7 0.8 0.30 0.29 -0.49 -15.36 1.03 OK 0.004 0.244 115 OK
N4 36 1[37] -3.0 -34.1 8.2 0.30 -0.32 0.09 -15.36 103 OK 0.041 0.158 111 OK
N4 36 J[36] -0.1 -32.0 3.6 0.30 -0.11 -0.10 -15.36 1.03 OK 0.018 0.107 1.08 OK
N4 37 1[38] -6.1 -37.6 8.2 0.30 -0.53 0.28 -15.36 1.03 OK 0.041 0.264 115 OK
N4 37 J[37] -3.0 -349 39 0.30 -0.32 0.09 -15.36 1.03 OK 0.020 0.159 111 OK
N4 38 1[39] -8.8 -41.5 75 0.30 -0.73 0.45 -15.36 103 OK 0.037 0.363 120 OK
N4 38 J[38] -6.1 -38.3 3.6 0.30 -0.53 0.28 -15.36 1.03 OK 0.018 0.265 115 OK
N4 39 1[40] -10.9 -45.7 5.9 0.30 -0.88 0.57 -15.36 1.03 OK 0.029 0.438 123 OK
N4 39 J[39] -8.8 -42.1 23 0.30 -0.73 0.45 -15.36 1.03 OK 0.012 0.364 120 OK
N4 40 1[41] -117 -50.1 33 0.30 -0.95 0.62 -15.36 103 OK 0.016 0.475 124 OK
N4 40 J[40] -10.9 -46.1 0.2 0.30 -0.88 0.57 -15.36 1.03 OK 0.001 0.439 123 OK
N4 41 1[42) -10.9 -54.5 0.4 0.30 -0.91 0.55 -15.36 1.03 OK 0.002 0.454 124 OK
N4 41 J[41] -117 -50.1 29 0.30 -0.95 0.61 -15.36 103 OK 0.015 0.475 124 OK
N4 42 1[43] -79 -58.7 5.1 0.30 -0.72 0.33 -15.36 1.03 OK 0.026 0.359 120 OK
N4 42 J[42] -10.9 -54.0 71 0.30 -0.91 0.55 -15.36 1.03 OK 0.035 0.453 124 OK
N4 43 1[44] -3.5 -62.7 8.0 0.30 -0.44 0.03 -15.36 1.03 OK 0.040 0.222 114 OK
N4 43 J[43] 79 -57.8 93 0.30 -0.72 0.33 -15.36 103 OK 0.047 0.358 120 OK
N4 44 1[45] 0.7 -66.6 8.2 0.30 -0.17 -0.27 -15.36 1.03 OK 0.041 0.222 114 OK
N4 44 J[44] -3.5 -61.6 8.9 0.30 -0.44 0.03 -15.36 1.03 OK 0.045 0.220 113 OK
N4 45 1[46] 4.9 -70.6 8.2 0.30 0.09 -0.56 -15.36 1.03 OK 0.041 0.280 1.16 OK
N4 45 J[4s] 0.7 -65.5 83 0.30 -0.17 -0.27 -15.36 1.03 OK 0.042 0.218 113 OK
N4 46 1[47] 7.8 -74.9 6.1 0.30 0.27 -0.77 -15.36 1.03 OK 0.030 0.384 121 OK
N4 46 J[46] 4.9 -69.8 5.7 0.30 0.09 -0.56 -15.36 1.03 OK 0.028 0.278 1.16 OK
N4 47 1[48] 8.0 -80.6 0.7 0.35 0.16 -0.62 -15.36 103 OK 0.003 0.310 117 OK
N4 47 J[47] 7.8 -74.8 0.1 0.35 017 -0.60 -15.36 1.03 OK 0.000 0.298 117 OK
N4 48 149] 9.4 -87.0 3.6 0.40 0.13 -0.57 -15.36 1.03 OK 0.014 0.284 116 OK
N4 48 J[48] 8.0 -80.5 20 0.40 0.10 -0.50 -15.36 1.03 OK 0.008 0.250 115 OK
N4 49 1[S0] 8.0 -94.7 17 0.47 0.02 -0.42 -15.36 103 OK 0.005 0.210 113 OK
N4 49 J[49] 9.4 -87.0 3.6 0.47 0.07 -0.44 -15.36 1.03 OK 0.012 0.220 113 OK
N4 50 I[51] 5.0 -105.2 4.0 0.57 -0.09 -0.28 -15.36 1.03 OK 0.011 0.185 112 OK
N4 50 J[50] 8.0 -94.7 6.6 0.57 -0.02 -0.31 -15.36 1.03 OK 0.017 0.166 111 OK
N4 51 1[52] 22.8 -106.5 36.7 0.55 0.26 -0.65 -15.36 103 OK 0.100 0.323 118 OK
N4 51 J[51] 5.0 -98.7 30.9 0.55 -0.08 -0.28 -15.36 1.03 OK 0.084 0.179 112 OK
N4 52 1 42.0 -114.1 39.7 0.55 0.63 -1.04 -15.36 1.03 OK 0.108 0.521 1.26 OK
N4 52 J[52] 22.8 -106.3 338 0.55 0.26 -0.64 -15.36 1.03 OK 0.092 0.322 118 OK
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A.5.4.5. Load combination SLU 5 Block analysis

Beam Diagram_Fx - Block analysis / ST_N5
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Beam Diagram_Fz - Block analysis / ST_N5
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VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

[ Ralv/mmy | 37.00 [ Fulb/mmy [ 3071 [ fowoosv/mmy) | 206 |

[ 160 @ [ om0 [ 2u [ o | [ e [ os0 |

[t N/mm) [ 1536 (e N/mmt)| 1030 [ Egvmmi | 2640 |

I VERIFICHE SEZIONI NON FESSURATE

— " % - 0 Sollecitazioni interne di progetto ] Verifica a taglio secondo EC2___ _

carico Elemento Nodo kN k] N ) Osup Oint fea, 0% fagon  |Risultato verifica Tep Tep fova ez | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mM?] | Tep max S Feva

N5 1 1] 517 776 242 0.60 099 073 -15.36 1.03 oK 0.061 0.495 125
N5 1 J[2) 643 776 331 0.60 1.20 094 -15.36 1.03 OK 0.083 0.601 1.30 oK
N5 2 2] 643 673 505 0.60 118 096 1536 1.03 oK 0126 0592 129 oK
N5 2 3] 416 673 403 0.60 081 058 -15.36 1.03 OK 0101 0403 121 oK
N5 3 3] 416 504 203 0.60 079 059 1536 1.03 oK 0101 039 121 oK
N5 3 J[4] 240 50.4 302 0.60 050 030 1536 1.03 OK 0.076 0.249 115 oK
N5 4 4] 24.0 53.8 302 0.60 049 031 1536 1.03 oK 0.076 0.245 115 oK
N5 4 J[5] 114 538 201 0.60 028 0.10 1536 1.03 OK 0.050 0.140 110 oK
N5 5 (5] 114 -50.1 201 0.60 -0.27 011 1536 103 oK 0.050 0137 110 oK
N5 5 3[6] 39 50.1 100 0.60 0.5 0.02 1536 1.03 oK 0.025 0.084 107 oK
N5 6 6] 39 483 100 0.60 -0.15 -0.02 1536 103 oK 0025 0.081 107 oK
N5 6 (7] 15 483 02 0.60 0.10 -0.06 1536 1.03 oK 0.000 0.081 107 oK
N5 7 (7] 15 483 02 0.60 -0.10 -0.06 -15.36 103 OK 0.000 0.081 107 oK
N5 7 J[8] 41 483 103 0.60 015 001 1536 1.03 oK 0.026 0.081 107 oK
N5 8 (8] 41 -50.1 103 0.60 -0.15 -0.02 1536 103 OK 0.026 0.084 107 oK
N5 8 J[9] 117 50.1 204 0.60 028 011 1536 1.03 oK 0.051 0.140 110 oK
N5 9 (9] 117 538 204 0.60 -0.29 011 1536 1.03 OK 0.051 0143 110 oK
N5 9 3[10] 245 53.8 305 0.60 050 032 1536 1.03 oK 0.076 0249 115 oK
N5 10 1[10] 245 595 305 0.60 051 031 1536 1.03 OK 0.076 0.254 115 oK
N5 10 J[11] “42.3 595 40.7 0.60 -0.80 061 1536 1.03 oK 0102 0.402 121 oK
N5 11 1[11] 423 674 20.7 0.60 082 059 1536 1.03 OK 0102 0409 122 oK
N5 11 J012] 652 674 508 0.60 120 097 1536 1.03 oK 0127 0599 130 oK
N5 12 112] 652 777 325 0.60 122 096 1536 1.03 OK 0.081 0.608 1.30 oK
N5 12 J[13) 52.8 778 236 0.60 101 075 1536 103 oK 0.059 0505 126 oK
N5 13 1[14] 86 258.5 813 0.55 030 064 1536 1.03 oK 0.222 0470 124 oK
N5 13 J[13] 528 -266.3 872 055 0.56 153 1536 103 oK 0.238 0.766 136 oK
N5 14 1[15] -34.0 2512 783 0.55 113 022 1536 1.03 oK 0.214 0.565 128 oK
N5 14 J[14) 86 -259.0 841 055 -0.30 064 -15.36 103 OK 0.229 0471 124 oK
N5 15 1[16] 232 254.3 203 0.57 088 0.02 -15.36 1.03 oK 0.054 0.446 123 oK
N5 15 J[15] -340 -264.8 177 057 -1.09 0.16 -15.36 103 OK 0.047 0546 127 oK
N5 16 1[17] -18.1 246.6 112 047 102 -0.03 1536 1.03 oK 0.036 0525 127 oK
N5 16 J[16] 232 2543 93 047 117 009 -15.36 103 OK 0.030 0.586 1.29 oK
N5 17 I[18] 105 240.0 20 0.40 133 013 -15.36 1.03 oK 0.007 0.666 132 oK
N5 17 317 -18.1 -246.6 36 0.40 -1.30 0.06 -15.36 1.03 OK 0.014 0648 131 oK
N5 18 I[19] “15.0 2338 93 0.35 141 007 1536 1.03 oK 0.040 0703 134 oK
N5 18 J[18] 195 -239.6 86 035 164 027 1536 1.03 OK 0.037 0820 138 oK
N5 19 1[20] 165 2286 26 0.30 186 033 1536 1.03 oK 0.013 0929 142 oK
N5 19 J[19] 15.1 233.7 30 0.30 178 023 -15.36 1.03 OK 0.015 0891 141 oK
N5 20 I[21] 177 2238 25 0.30 193 043 1536 1.03 oK 0013 0963 143 oK
N5 20 3[20] -165 2289 25 0.30 186 033 1536 1.03 oK 0.012 0930 142 oK
N5 21 22) ‘163 2188 24 0.30 182 036 1536 103 oK 0012 0.908 141 oK
N5 21 J[21] 177 2238 32 0.30 103 043 1536 1.03 oK 0.016 0963 143 oK
N5 22 23] 148 2135 23 0.30 -1.70 027 -15.36 103 OK 0012 0849 139 oK
N5 22 J[22) 163 2184 37 0.30 182 036 1536 1.03 oK 0.019 0.908 141 oK
N5 23 1[24] 135 2085 16 0.30 159 020 -15.36 103 OK 0.008 0.797 137 oK
N5 23 3[23] -14.8 2132 36 0.30 170 028 1536 1.03 oK 0.018 0849 139 oK
N5 24 1[25] 123 2038 12 0.30 -1.50 014 -15.36 103 OK 0.006 0.748 135 oK
N5 24 [24] 135 208.2 38 0.30 159 021 1536 1.03 oK 0.019 0797 137 oK
N5 25 126] 105 -199.4 19 0.30 137 004 -15.36 1.03 OK 0.009 0.684 133 oK
N5 25 J[25] 123 2034 49 0.30 149 014 1536 1.03 oK 0.025 0747 135 oK
N5 % 127] 75 1952 43 0.30 115 015 -15.36 1.03 OK 0.021 0651 132 OK
N5 26 J[26] 105 -108.8 78 0.30 137 004 1536 1.03 oK 0.039 0683 133 oK
N5 27 28] 2.7 -190.9 53 0.30 082 -0.45 1536 1.03 OK 0.027 0.636 131 oK
N5 27 327 75 -104.1 127 0.30 115 014 1536 1.03 oK 0.064 0647 131 oK
N5 28 1[29] 21 -186.9 17 0.30 049 -0.76 1536 1.03 OK 0.008 0623 1.30 oK
N5 28 J[28] 2.7 -189.6 163 0.30 081 -045 -15.36 1.03 oK 0.082 0632 131 oK
N5 29 1[30] 42 -1838 71 0.30 033 -0.89 1536 1.03 oK 0.036 0613 130 oK
N5 29 3[29) 21 -185.9 147 0.30 -0.48 -0.76 -15.36 103 oK 0073 0620 130 oK
N5 30 1[31] 19 -1823 151 0.30 048 073 1536 1.03 oK 0.075 0.608 130 oK
N5 30 3[30] 42 1838 69 0.30 -0.33 -0.89 -15.36 103 OK 0.035 0613 130 oK
N5 31 1[32] 28 -182.4 164 0.30 079 042 1536 1.03 oK 0.082 0.608 130 oK
N5 31 331 19 1833 11 0.30 -0.48 -0.74 1536 103 OK 0.006 0611 1.30 oK
N5 32 1[33] 6.9 -1833 120 0.30 107 015 1536 1.03 oK 0.060 0611 130 oK
N5 32 3[32) 28 -183.6 35 0.30 -0.80 043 -15.36 1.03 OK 0.017 0612 1.30 oK
N5 33 1[34] 85 -184.4 5.7 0.30 118 -0.05 1536 1.03 oK 0.029 0615 130 oK
N5 33 3[33] 6.9 -184.1 07 0.30 107 015 -15.36 1.03 OK 0.003 0614 1.30 oK
N5 34 I[35] 7.9 -185.4 12 0.30 114 -0.09 1536 1.03 oK 0.006 0618 130 oK
N5 34 (34 85 1845 38 0.30 118 -0.05 -15.36 1.03 OK 0.019 0615 1.30 oK
N5 35 136 57 -186.6 18 0.30 “1.00 024 1536 1.03 oK 0.009 0622 130 oK
N5 35 3[35 7.9 -185.1 6.7 0.30 114 -0.09 1536 1.03 OK 0.033 0617 1.30 oK
N5 36 (3 08 -188.7 0.1 0.30 128 002 -15.36 1.03 oK 0.001 0639 131 oK
N5 36 3[36] -10.9 -186.5 45 0.30 135 0.10 1536 1.03 oK 0.022 0673 132 oK
N5 37 138] 86 1011 03 0.30 121 007 1536 103 oK 0.001 0637 131 OK
N5 37 3[37] 08 -188.4 46 0.30 128 002 1536 1.03 oK 0.023 0639 131 oK
N5 38 139] 7.7 -194.0 02 0.30 116 013 1536 103 OK 0.001 0647 131 oK
N5 38 3[38] 86 -190.8 37 0.30 121 007 1536 1.03 oK 0.019 0636 131 oK
N5 39 1140] 7.4 1975 12 0.30 115 016 -15.36 103 OK 0.006 0658 132 oK
N5 39 3039 77 -103.9 23 0.30 116 013 1536 1.03 oK 0012 0.646 131 oK
N5 20 141] 7.9 2016 25 0.30 120 014 -15.36 103 OK 0013 0672 132 oK
N5 40 3[40] 7.4 1075 05 0.30 115 016 1536 1.03 oK 0.003 0.658 132 oK
N5 a1 1142] 0.2 -206.2 39 0.30 -1.30 007 -15.36 1.03 OK 0.019 0.687 133 oK
N5 a1 J[41] 7.9 2018 14 0.30 120 015 1536 1.03 oK 0.007 0673 132 oK
N5 22 143] 113 2113 5.1 0.30 145 0.05 1536 1.03 OK 0.025 0727 135 oK
N5 22 J[42] 9.2 -206.6 31 0.30 130 007 1536 1.03 oK 0.015 0.689 133 oK
N5 43 1[44] 137 216.7 56 0.30 164 019 1536 1.03 OK 0.028 0819 138 oK
N5 3 3[43] 113 2119 23 030 146 004 -15.36 103 oK 0021 0728 135 oK
N5 a4 1[45] -16.0 2223 50 0.30 181 033 1536 1.03 oK 0.025 0.905 141 oK
N5 24 J[44] 137 217.3 42 0.30 164 019 1536 103 oK 0021 0820 138 oK
N5 5 1[46] 156 227.7 09 0.30 180 028 1536 1.03 oK 0.004 0899 141 oK
N5 5 3[45] -16.0 2226 10 0.30 181 033 -15.36 103 OK 0.005 0.906 141 oK
N5 46 1[47] 148 2326 18 0.30 176 021 1536 1.03 oK 0.009 0881 140 oK
N5 6 3[46] 156 2275 14 0.30 -1.80 028 1536 103 OK 0.007 0899 141 oK
N5 a7 1[48] 10.7 238.6 94 035 164 028 1536 1.03 oK 0.040 0822 138 oK
N5 a7 3[47) 148 232.7 101 035 139 0.06 1536 103 OK 0.043 0695 133 oK
N5 48 1[49] -186 2456 30 0.40 131 008 -15.36 1.03 oK 0.011 0.655 132 oK
N5 8 3[48] 19.7 239.1 14 0.40 133 014 -15.36 1.03 OK 0.005 0.667 132 oK
N5 49 1[50] 238 2533 96 047 119 011 1536 1.03 oK 0.031 0593 129 oK
N5 29 3[49] -186 2456 115 047 103 -0.02 -15.36 1.03 OK 0.037 0523 1.26 oK
N5 50 I[51] 347 263.9 179 0.57 110 018 1536 1.03 oK 0.047 0551 128 oK
N5 50 3[50] 238 2533 205 0.57 088 0.00 -15.36 1.03 OK 0.054 0.444 1.23 oK
N5 51 1[52] 77 258.2 837 0.55 032 062 1536 1.03 oK 0.228 0.469 124 oK
N5 51 3[51] 347 2504 779 0.55 114 023 1536 1.03 OK 0212 0571 1.28 oK
N5 52 (0] 517 2655 868 055 054 151 -15.36 103 oK 0.237 0.754 136 oK
N5 52 3[52] 77 257.7 810 0.55 032 062 1536 1.03 oK 0.221 0.469 124 oK
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A.5.4.6. Load combination SLU 5 FEM analysis

Beam Diagram_Fx - FEM analysis / ST_N5
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Beam Diagram_Fz - FEM analysis / ST_N5
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[ VERIFICHE SEZIONALI |

| CALCESTRUZZO - DATI DI CALCOLO ]

T [ Faivmmy [ 3071 ] [ fowoos IN/mm?) [ 206 | [ Ecatvmmy [ 33000 |

[ 7 [ 160 ] [ o [ o080 | [ ool [ o8 ] [ 9 [ o8 ]

[fewom V/mmy | 1536 | [fagame /] 1030 | [ Enmm1 | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

- Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Combcln:izlgne d Elemento Nodo [k:lﬂdm] [s:] [:/"\"] [:‘] Osup. Oint fed, s0% fewgos  |Risultato verifica Tep Tep feva ) | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Tep max S Fova

NS 1 I[1] 56.1 -120.6 308 0.60 114 073 -15.36 103 oK 0.099 0568 128
NS 1 2] 755 -120.6 487 0.60 146 1.03 -15.36 103 oK 0122 0730 135 OK
N5 2 2] 755 -104.6 506 0.60 143 103 -15.36 103 oK 0126 0716 134 oK
NS 2 K] 52.8 -104.6 405 0.60 105 071 -15.36 103 oK 0101 0527 127 oK
NS 3 3] 52.8 023 405 0.60 -1.03 073 -15.36 103 oK 0101 0517 126 OK
N5 3 3[4] 35.1 023 303 0.60 -0.74 043 -15.36 103 oK 0076 0369 1.20 OK
N5 4 (4] 351 835 303 060 072 045 1536 1.03 oK 0076 0362 1.20 OK
NS 4 J05] 225 835 202 0.60 051 023 -15.36 103 oK 0.051 0257 115 oK
N5 5 (5] 225 778 202 0.60 050 024 -15.36 103 oK 0.051 0252 115 OK
N5 5 J[6] 149 778 101 060 -0.38 012 1536 1.03 oK 0025 0.189 112 OK
NS 6 i[6] 149 5.0 101 0.60 037 012 -15.36 103 oK 0.025 0.187 112 oK
NS 6 307 124 75.0 0.1 0.60 033 008 -15.36 103 oK 0.000 0.166 111 oK
NS 7 I[7] 124 75.1 0.1 0.60 -0.33 0.08 -15.36 103 oK 0.000 0.166 111 oK
NS 7 J08] 149 5.1 102 0.60 037 012 -15.36 103 oK 0.025 0.187 112 oK
NS 8 i8] 149 779 102 0.60 038 012 -15.36 103 oK 0.025 0.189 112 oK
N5 8 300] 226 779 203 0.60 -0.51 025 -15.36 103 oK 0051 0.253 115 oK
NS 9 I[9] 226 -83.6 203 0.60 052 024 -15.36 103 oK 0.051 0258 115 oK
NS 9 3[10] 352 83.6 304 0.60 073 045 -15.36 103 oK 0076 0363 120 OK
N5 10 [10] 352 925 304 0.60 0.74 043 -15.36 103 oK 0076 0371 1.20 oK
N5 10 J[1] 530 025 406 060 104 073 1536 1.03 oK 0101 0519 126 OK
NS 11 [11] 53.0 -104.8 20.6 0.60 -1.06 071 -15.36 103 oK 0101 0529 127 oK
NS 11 J[12] 758 -104.8 507 0.60 144 1.03 -15.36 103 oK 0127 0719 134 oK
NS 12 1[12] -75.8 -120.8 48.7 0.60 -1.46 1.03 -15.36 1.03 OK 0.122 0.732 135 OK
NS 12 J[13] 56.3 -120.8 308 0.60 114 074 -15.36 103 oK 0.099 0570 128 oK
NS 13 [14) 19 -367.3 1016 055 063 -0.70 -15.36 103 oK 0277 0.668 132 OK
N5 13 J[13) 56.3 375.1 106.4 055 044 -1.80 -15.36 103 oK 0.290 0.900 141 oK
NS 14 [15] 523 -360.1 1019 055 169 038 -15.36 103 oK 0278 0846 139 oK
NS 14 3[14] 19 -367.9 1049 055 063 071 -15.36 103 oK 0.286 0.669 132 oK
N5 15 1[16] 323 -364.6 343 057 124 -0.04 -15.36 103 oK 0.090 0.640 131 oK
N5 15 J[15] 523 3751 363 057 162 031 1536 1.03 OK 0095 0812 138 OK
NS 16 [17] 223 -356.8 181 047 137 015 -15.36 103 oK 0.058 0759 136 oK
N5 16 J[16] 323 -364.5 216 0.47 165 0.10 -15.36 103 oK 0.069 0827 138 OK
N5 17 (18] 229 3503 38 040 173 0,02 1536 1.03 OK 0014 0876 1.40 OK
NS 7 7] 223 -356.9 13 0.40 173 -0.06 -15.36 103 oK 0.005 0892 141 oK
N5 18 [19] 157 -343.6 106 035 175 021 -15.36 103 oK 0.045 0982 1.44 oK
NS 18 J[18] -22.9 -349.5 17.9 0.35 -2.12 0.12 -15.36 1.03 OK 0.077 1.060 147 OK
NS 19 120] 175 -338.4 80 0.30 229 004 -15.36 103 oK 0.040 1.146 150 oK
NS 19 3[19] 157 3434 07 030 219 -0.10 -15.36 103 oK 0.003 1.145 150 OK
NS 20 [21] 10.1 3336 838 0.30 -2.38 0.16 -15.36 103 oK 0.044 1102 151 oK
NS 20 3[20] 175 -338.7 20 0.30 229 003 -15.36 103 oK 0010 1.146 150 oK
NS 21 22) 167 3285 17 030 221 002 -15.36 103 oK 0.009 1103 148 oK
N5 21 J[21] 0.1 3335 112 030 -2.38 0.16 -15.36 103 oK 0.056 1102 151 OK
N5 22 (23] 139 3229 19 030 2.00 015 1536 103 oK 0010 1.076 147 oK
NS 22 J[22] 167 -327.8 130 030 220 002 -15.36 103 oK 0.065 1102 148 oK
NS 23 [24) 113 317.6 35 030 181 030 -15.36 103 oK 0017 1,059 147 oK
NS 23 3[23] 139 3222 133 030 2,00 015 1536 1.03 oK 0.067 1074 147 oK
NS 24 1[25) 04 312.6 56 0.30 167 041 -15.36 103 oK 0028 1.042 146 oK
NS 24 3[24] 113 317.0 131 030 181 -0.30 -15.36 103 oK 0.066 1.057 147 oK
NS 25 1[26] 81 -308.1 78 0.30 157 -0.49 -15.36 103 oK 0039 1.027 1.46 oK
NS 25 3[25] 04 312.1 128 0.30 167 041 -15.36 103 oK 0.064 1.040 146 oK
NS 26 [27] 73 -304.1 97 030 150 053 -15.36 103 oK 0.048 1014 145 OK
N5 26 3[26] 81 -307.8 128 0.30 157 -0.49 -15.36 103 oK 0.064 1.026 145 oK
NS 27 28] 67 -300.8 111 0.30 145 056 -15.36 103 oK 0.056 1.003 145 oK
NS 27 J[27] 73 -303.9 131 0.30 150 053 -15.36 103 oK 0.065 1.013 145 OK
NS 28 [29] 62 297.9 121 030 141 058 -15.36 103 oK 0.061 0993 144 OK
NS 28 J[28] 6.7 3006 138 030 145 0.56 1536 103 OK 0.069 1,002 145 OK
NS 29 1[30] 57 295.6 127 030 136 061 -15.36 103 oK 0.064 0985 144 oK
N5 29 3[29] 62 297.8 148 030 141 -0.58 -15.36 103 oK 0074 0993 144 oK
N5 30 [31] 4.9 2939 132 030 131 0.65 1536 1.03 oK 0.066 0980 144 oK
NS 30 3[30] 57 295.4 159 0.30 136 061 -15.36 103 oK 0.080 0985 144 oK
NS 31 [32) 40 2928 137 030 124 071 1536 103 oK 0.068 0976 1.44 oK
N5 31 J[31] 49 293.7 170 0.30 131 065 -15.36 103 oK 0.085 0979 144 oK
NS 32 [33] 32 292.2 146 0.30 119 -0.76 -15.36 103 oK 0073 0974 144 oK
NS 32 3[32] 40 2925 175 030 124 071 -15.36 103 oK 0.087 0975 144 oK
N5 33 [34] 28 292.4 150 0.30 116 -0.79 -15.36 103 oK 0075 0975 144 oK
NS 33 333 32 292.1 17.0 0.30 119 076 -15.36 103 oK 0.085 0974 144 oK
NS 34 1[35) 23 293.2 142 030 113 082 -15.36 103 oK 0071 0977 144 oK
N5 34 3[34] 28 292.3 164 030 116 -0.79 -15.36 103 oK 0.082 0974 144 OK
N5 35 1[36] 14 2046 12.7 030 108 0.89 1536 1.03 OK 0064 0982 144 OK
NS 35 3[35] 23 203.1 164 0.30 113 082 -15.36 103 oK 0.082 0977 144 oK
N5 36 [37] 71 297.0 147 030 146 052 -15.36 103 oK 0073 0.990 144 OK
NS 36 J[36] 66 294.9 129 0.30 142 055 -15.36 103 oK 0.064 0983 144 oK
NS 37 1[38] 74 299.9 135 0.30 149 051 -15.36 103 oK 0.067 1.000 145 oK
NS 37 3[37] 71 207.2 124 030 146 052 -15.36 103 oK 0.062 0991 144 OK
NS 38 1[39] 78 -303.1 127 030 153 -0.49 -15.36 103 oK 0.064 1.010 145 oK
NS 38 J[38] 74 -300.0 115 0.30 149 051 -15.36 103 oK 0.057 1.000 145 oK
NS 30 1[40] 83 -307.0 125 030 158 047 -15.36 103 oK 0.062 1.023 145 oK
N5 39 3[39] 78 3033 100 030 153 -0.49 -15.36 103 oK 0.050 1011 145 OK
N5 40 [41] 05 3113 126 030 167 -0.40 1536 1.03 OK 0063 1.038 146 OK
NS 40 3[40] 83 -307.2 80 030 158 047 -15.36 103 oK 0.040 1.024 145 oK
N5 a1 [42) 114 -316.1 130 030 181 030 -15.36 103 oK 0.065 1.054 1.46 OK
N5 41 3[41] 05 3117 58 030 167 ~0.40 1536 1.03 oK 0029 1,039 146 OK
NS 42 [43] 138 3213 132 0.30 -1.99 015 -15.36 103 oK 0.066 1.071 147 oK
N5 2 3[42] 114 -316.7 36 030 181 -0.30 -15.36 103 oK 0018 1.056 147 OK
NS 43 [44] 166 -326.9 129 0.30 -2.20 002 -15.36 103 oK 0.065 1.099 148 oK
NS 43 3[43] 138 -322.0 20 0.30 2.00 015 -15.36 103 oK 0010 1.073 147 oK
NS 44 1[45) -19.0 -332.6 112 030 238 0.16 -15.36 103 oK 0.056 1.189 151 oK
NS a4 J[44] 166 3276 18 0.30 -2.20 002 -15.36 103 oK 0.009 1.100 148 oK
NS 45 1[46] 174 -337.8 21 0.30 229 003 -15.36 103 oK 0010 1143 150 oK
NS 45 3[45] -19.0 -332.7 838 030 238 0.16 -15.36 103 oK 0.044 1.189 151 oK
NS 46 [47] 157 3425 0.7 030 219 -0.10 -15.36 103 oK 0.004 1142 150 OK
N5 46 3[46] 174 3315 80 030 229 0.04 1536 1.03 OK 0.040 1143 150 OK
NS a7 1[48] 229 -348.6 17.9 035 212 012 -15.36 103 oK 0077 1.058 147 oK
N5 a7 3[47] 157 -342.7 106 035 175 021 -15.36 103 oK 0.045 0979 144 OK
N5 48 (4] 223 3559 14 040 173 0,05 1536 1.03 oK 0.005 0890 141 OK
NS 48 (48] 229 -349.4 38 0.40 173 002 -15.36 103 oK 0014 0873 140 oK
NS 49 1[50] 323 -363.6 216 047 165 0.10 -15.36 103 oK 0.069 0826 138 oK
NS 49 3[49] 223 -355.9 181 0.47 136 015 -15.36 103 oK 0058 0.757 1.36 oK
NS 50 51] 522 -374.2 362 057 162 031 -15.36 103 oK 0.095 0811 138 oK
NS 50 3[50] 323 -363.7 343 057 123 -0.04 -15.36 103 oK 0.090 0638 131 oK
NS 51 52) 17 367.1 104.7 055 -0.63 -0.70 -15.36 103 oK 0.285 0.667 132 oK
NS 51 3[51] 522 -359.3 1017 055 169 038 -15.36 103 oK 0277 0.845 139 oK
NS 52 I[1] 56.1 -374.2 106.1 055 043 179 -15.36 103 oK 0.289 0.896 141 oK
N5 52 3[52] 17 -366.5 1013 055 -0.63 -0.70 -15.36 103 oK 0276 0.666 132 OK
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Load combination SLU 6 Block analysis

Beam Diagram_Fx - Block analysis / ST_NG6
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |

[ Ratwmmy | 3700 ] [Fatwmm) [ 07| [Comtvmmty [ 205 ]
\ o] o T ow ] [ — o T ow ]
[fgome /mm3) | 1536 | [fagoom /mm3)[ 1030 | [ Eovmmy | 26400 |

[ VERIFICHE SEZIONI NON FESSURATE

- . " Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
°°"‘b$fizc':"e 9 Elemento | Nodo [k:""“m , [:',:] [;’;‘] [:‘] Coup C Tea, a0 foasow | Risultato verifica Ter Oen Teva e | Verificaa taglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/m] [N/mm?] [Nfm?] | Tep max S Fev
N6 1 1] -70.0 -34.6 26.2 0.60 -1.23 111 -15.36 1.03 FESSURATA 0.066 0.613 1.30 OK
N6 1 J[2 -60.5 -34.6 17.3 0.60 -1.07 0.95 -15.36 1.03 OK 0.043 0.533 127 OK
N6 2 2] -60.5 -29.8 49.6 0.60 -1.06 0.96 -15.36 1.03 OK 0.124 0.529 1.27 OK
N6 2 J[3] -38.2 -29.8 39.5 0.60 -0.69 0.59 -15.36 1.03 OK 0.099 0.343 1.19 OK
N6 3 3] -38.2 -26.1 39.5 0.60 -0.68 0.59 -15.36 1.03 OK 0.099 0.340 119 OK
N6 3 J[4] -21.0 -26.1 29.4 0.60 -0.39 0.31 -15.36 1.03 OK 0.073 0.197 112 OK
N6 4 1[4 -21.0 -23.4 29.4 0.60 -0.39 0.31 -15.36 1.03 OK 0.073 0.194 112 OK
N6 4 J[5] -8.9 -234 19.2 0.60 -0.19 0.11 -15.36 1.03 OK 0.048 0.093 1.08 OK
N6 5 I[5] -89 -21.6 19.2 0.60 -0.18 0.11 -15.36 1.03 OK 0.048 0.092 1.07 OK
N6 5 J[e] -1.8 -21.6 9.1 0.60 -0.07 -0.01 -15.36 1.03 OK 0.023 0.036 1.05 OK
N6 6 I[6] -1.8 -20.6 9.1 0.60 -0.06 0.00 -15.36 1.03 OK 0.023 0.034 1.05 OK
N6 6 J[7] 03 -20.6 1.0 0.60 -0.03 -0.04 -15.36 1.03 OK 0.003 0.034 1.05 OK
N6 7 7 0.3 -20.3 1.0 0.60 -0.03 -0.04 -15.36 1.03 OK 0.003 0.034 1.05 OK
N6 7 J[8] -2.8 -20.3 11.2 0.60 -0.08 0.01 -15.36 1.03 OK 0.028 0.040 1.05 OK
N6 8 18] -2.8 -20.9 11.2 0.60 -0.08 0.01 -15.36 1.03 OK 0.028 0.041 1.05 OK
N6 8 J[9] -10.9 -20.9 213 0.60 -0.22 0.15 -15.36 1.03 OK 0.053 0.108 1.08 OK
N6 9 19 -10.9 -22.2 213 0.60 -0.22 0.14 -15.36 1.03 OK 0.053 0.109 1.08 OK
N6 9 J[10] -24.1 -22.2 314 0.60 -0.44 0.36 -15.36 1.03 OK 0.079 0.219 1.13 OK
N6 10 I[10] -24.1 -24.3 314 0.60 -0.44 0.36 -15.36 1.03 OK 0.079 0.221 113 OK
N6 10 J[11] -42.3 -243 415 0.60 -0.75 0.66 -15.36 1.03 OK 0.104 0.373 1.20 OK
N6 11 I[11] -42.3 -27.3 415 0.60 -0.75 0.66 -15.36 1.03 OK 0.104 0.375 1.20 OK
N6 11 J[12] -65.6 -27.3 51.7 0.60 -1.14 -15.36 1.03 FESSURATA 0.129 0.569 1.28 OK
N6 12 I[12] -65.6 -31.4 21.7 0.60 -1.15 -15.36 1.03 FESSURATA 0.054 0.573 1.28 OK
N6 12 J[13] -77.1 -314 30.6 0.60 -1.34 -15.36 1.03 FESSURATA 0.076 0.669 1.32 OK
N6 13 1[14] 477 -131.0 53.1 0.55 0.71 -15.36 1.03 OK 0.145 0.592 1.29 OK
N6 13 J[13] 77.1 -138.7 59.0 0.55 1.26 -15.36 1.03 FESSURATA 0.161 0.914 1.41 OK
N6 14 1[15] 19.8 -123.5 50.3 0.55 0.17 -15.36 1.03 OK 0.137 0.329 118 OK
N6 14 J[14] 477 -131.3 56.2 0.55 0.71 -15.36 1.03 OK 0.153 0.592 1.29 OK
N6 15 1[16] 17.7 -125.3 23 0.57 0.11 -15.36 1.03 OK 0.006 0.274 1.16 OK
N6 15 J[15] 19.8 -135.9 5.0 0.57 0.13 -15.36 1.03 OK 0.013 0.302 117 OK
N6 16 I[17] 14.0 -117.7 6.5 0.47 0.13 -15.36 1.03 OK 0.021 0.315 118 OK
N6 16 J[16] 17.7 -125.4 84 0.47 0.22 -15.36 1.03 OK 0.027 0.374 1.20 OK
N6 17 I[18] 6.6 -111.1 14.1 0.40 -0.03 -15.36 1.03 OK 0.053 0.278 116 OK
N6 17 J[17] 14.0 -117.7 15.7 0.40 0.23 -15.36 1.03 OK 0.059 0.410 122 OK
N6 18 I[19] 1.0 -106.8 10.7 0.35 -0.26 -15.36 1.03 OK 0.046 0.305 117 OK
N6 18 J[18] 6.6 -112.6 11.4 0.35 0.00 -15.36 1.03 OK 0.049 0.322 118 OK
N6 19 1[20] -79 -102.3 17.7 0.30 -0.87 -15.36 1.03 OK 0.088 0.435 1.23 OK
N6 19 J[19] 1.0 -107.3 18.1 0.30 -0.29 -15.36 1.03 OK 0.091 0.358 1.20 OK
N6 20 I[21] -17.1 -99.1 18.4 0.30 -1.47 -15.36 1.03 OK 0.092 0.734 135 OK
N6 20 J[20] -79 -104.1 18.3 0.30 -0.88 -15.36 1.03 OK 0.092 0.438 123 OK
N6 21 1[22] -234 -96.2 12.9 0.30 -1.88 -15.36 1.03 FESSURATA 0.065 0.939 142 OK
N6 21 J[21] -17.1 -101.2 12.2 0.30 -1.48 -15.36 1.03 OK 0.061 0.738 1.35 OK
N6 22 1[23] -245 -92.2 3.0 0.30 -1.94 -15.36 1.03 FESSURATA 0.015 0.970 1.44 OK
N6 22 J[22] -23.4 -97.1 1.6 0.30 -1.88 -15.36 1.03 FESSURATA 0.008 0.940 1.42 OK
N6 23 1[24] -20.8 -87.2 6.4 0.30 -1.68 -15.36 1.03 FESSURATA 0.032 0.839 139 OK
N6 23 J[23] -245 -91.9 84 0.30 -1.94 -15.36 1.03 FESSURATA 0.042 0.970 143 OK
N6 24 I[25] -12.9 -81.4 145 0.30 -113 -15.36 1.03 OK 0.073 0.567 128 OK
N6 24 J[24] -20.8 -85.8 17.1 0.30 -1.67 -15.36 1.03 FESSURATA 0.085 0.837 1.39 OK
N6 25 1[26] -15 -75.0 21.4 0.30 -0.35 -15.36 1.03 OK 0.107 0.250 1.15 OK
N6 25 J[25] -12.9 -79.0 24.4 0.30 -1.13 -15.36 1.03 OK 0.122 0.563 1.28 OK
N6 26 1[27] 12.8 -68.1 26.9 0.30 0.63 -15.36 1.03 OK 0.134 0.541 1.27 OK
N6 26 J[26] -15 -71.8 30.4 0.30 -0.34 -15.36 1.03 OK 0.152 0.239 114 OK
N6 27 1[28] 28.8 -61.1 271.7 0.30 1.71 -15.36 1.03 FESSURATA 0.138 1.061 147 OK
N6 27 J[27] 12.8 -64.3 35.1 0.30 0.64 -15.36 1.03 OK 0.175 0.535 127 OK
N6 28 1[29] 429 -54.6 20.4 0.30 2.68 -15.36 1.03 FESSURATA 0.102 1.520 1.62 OK
N6 28 J[28] 28.8 -57.3 35.0 0.30 1.73 -15.36 1.03 FESSURATA 0.175 1.055 1.47 OK
N6 29 1[30] 51.2 -49.6 5.1 0.30 3.25 -15.36 1.03 FESSURATA 0.026 1.788 1.70 OK
N6 29 J[29] 429 -51.7 26.9 0.30 2.69 -15.36 1.03 FESSURATA 0.135 1.516 1.62 OK
N6 30 I[31] 51.0 -47.1 10.9 0.30 3.24 -15.36 1.03 FESSURATA 0.054 1.777 1.70 OK
N6 30 J[30] 51.2 -48.6 11.2 0.30 3.25 -15.36 1.03 FESSURATA 0.056 1.787 1.70 OK
N6 31 1[32] 443 -47.1 20.3 0.30 2.80 -15.36 1.03 FESSURATA 0.102 1.557 1.63 OK
N6 31 J[31] 51.0 -48.0 5.0 0.30 3.24 -15.36 1.03 FESSURATA 0.025 1.778 1.70 OK
N6 32 1[33] 34.8 -48.9 22.9 0.30 215 -15.36 1.03 FESSURATA 0.114 1.240 1.53 OK
N6 32 J[32] 443 -49.2 144 0.30 2.79 -15.36 1.03 FESSURATA 0.072 1.560 1.63 OK
N6 33 1[34] 25.2 -51.7 21.7 0.30 1.51 -15.36 1.03 FESSURATA 0.109 0.925 1.42 OK
N6 33 J[33] 34.8 -51.4 16.7 0.30 215 -15.36 1.03 FESSURATA 0.083 1.244 1.53 OK
N6 34 1[35] 16.3 -54.9 20.2 0.30 0.91 -15.36 1.03 OK 0.101 0.636 131 OK
N6 34 J[34] 25.2 -54.0 15.2 0.30 1.50 -15.36 1.03 FESSURATA 0.076 0.929 1.42 OK
N6 35 1[36] 8.5 -58.5 18.1 0.30 0.37 -15.36 1.03 OK 0.091 0.380 121 OK
N6 35 J[35] 16.3 -57.0 13.3 0.30 0.90 -15.36 1.03 OK 0.066 0.639 1.31 OK
N6 36 I[37] -4.9 -62.9 18.8 0.30 -0.54 -15.36 1.03 OK 0.094 0.268 116 OK
N6 36 J[36] 34 -60.8 14.2 0.30 0.02 -15.36 1.03 OK 0.071 0.213 113 OK
N6 37 I[38] -11.5 -67.4 153 0.30 -0.99 -15.36 1.03 OK 0.076 0.494 125 OK
N6 37 J[37] -4.9 -64.8 11.0 0.30 -0.54 -15.36 1.03 OK 0.055 0.271 1.16 OK
N6 38 1[39] -15.9 -72.0 10.8 0.30 -1.30 -15.36 1.03 OK 0.054 0.649 131 OK
N6 38 J[38] -115 -68.8 6.9 0.30 -0.99 -15.36 1.03 OK 0.034 0.497 1.25 OK
N6 39 1[40] -17.7 -76.4 54 0.30 -1.43 -15.36 1.03 OK 0.027 0.717 1.34 OK
NG 39 339 159 727 19 030 130 1536 103 oK 0.009 0651 132 oK
N6 40 I[41] -16.5 -80.5 1.0 0.30 -1.37 -15.36 1.03 OK 0.005 0.683 1.33 OK
N6 40 J[40] -17.7 -76.5 4.0 0.30 -1.43 -15.36 1.03 OK 0.020 0.717 134 OK
N6 41 1[42] -11.7 -84.2 8.3 0.30 -1.06 -15.36 1.03 OK 0.042 0.530 1.27 OK
N6 41 J[41] -16.5 -79.8 10.8 0.30 -1.36 -15.36 1.03 OK 0.054 0.682 1.33 OK
N6 42 1[43] -5.5 -87.5 11.3 0.30 -0.66 -15.36 1.03 OK 0.057 0.330 118 OK
N6 42 J[42] -11.7 -82.8 13.3 0.30 -1.05 -15.36 1.03 OK 0.066 0.527 1.27 OK
N6 43 I[44] 05 -90.9 113 0.30 -0.27 -15.36 1.03 OK 0.057 0.303 117 OK
N6 43 J[43] -5.5 -86.0 12.7 0.30 -0.66 -15.36 1.03 OK 0.064 0.328 118 OK
N6 44 I[45] 5.8 -94.5 10.3 0.30 0.07 -15.36 1.03 OK 0.052 0.352 119 OK
N6 44 J[44] 0.5 -89.5 11.1 0.30 -0.27 -15.36 1.03 OK 0.056 0.298 117 OK
N6 45 1[46] 112 -98.1 10.8 0.30 0.42 -15.36 1.03 OK 0.054 0.537 1.27 OK
N6 45 J[45] 58 -93.0 10.9 0.30 0.08 -15.36 1.03 OK 0.054 0.349 119 OK
N6 46 1[47] 15.6 -102.1 8.9 0.30 0.70 -15.36 1.03 OK 0.045 0.689 1.33 OK
N6 46 J[46] 11.2 -97.1 85 0.30 0.42 -15.36 1.03 OK 0.042 0.536 127 OK
N6 47 1[48] 16.7 -107.8 27 0.35 0.51 -15.36 1.03 OK 0.012 0.564 1.28 OK
N6 47 J[47] 15.6 -101.9 20 0.35 0.47 -15.36 1.03 OK 0.008 0.527 127 OK
N6 48 1[49] 20.2 -113.8 7.7 0.40 0.47 -15.36 1.03 OK 0.029 0.520 1.26 OK
N6 48 J[48] 16.7 -107.2 6.0 0.40 0.36 -15.36 1.03 OK 0.023 0.448 1.23 OK
N6 49 I[50] 20.5 -121.5 1.6 0.47 0.30 -15.36 1.03 OK 0.005 0.407 122 OK
N6 49 J[49] 20.2 -113.8 0.3 0.47 0.31 -15.36 1.03 OK 0.001 0.395 121 OK
N6 50 I[51] 19.2 -132.0 1.0 0.57 0.12 -15.36 1.03 OK 0.003 0.293 117 OK
N6 50 J[50] 20.5 -121.5 3.6 0.57 0.16 -15.36 1.03 OK 0.010 0.295 117 OK
N6 51 I[52] 438 -130.0 49.9 0.55 0.63 -15.36 1.03 OK 0.136 0.552 1.28 OK
N6 51 J[51] 19.2 -122.2 44.0 0.55 0.16 -15.36 1.03 OK 0.120 0.301 117 OK
N6 52 1[1] 70.0 -137.5 53.0 0.55 1.14 -15.36 1.03 FESSURATA 0.145 0.820 1.38 OK
N6 52 J[52] 438 -129.7 47.1 0.55 0.63 -15.36 1.03 OK 0.129 0.552 1.28 OK
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Figure 19 Beam end release
Table 6 Beam end release input value
Element Type Fxi Fyi Fzi Mxi Myi Mzi Fxj Fyj Fzj Mx;j Myj Mzj
24 Value 0 0 0 0 15950 0 0 0 0 0 0 0
30 Value 0 0 0 0 0 0 0 0 0 0 4280 0
37 Value 0 0 0 0 0 0 0 0 0 0 14050 0
‘ ITERAZIONE SECONDO IL METODO DI POTTLER
[ CALCOLO CERNIERE PLASTICHE
I ITERAZIONE IN NODO 30 |
[ MIDAS POTTLER
[ Cliniiat arbivana | _0.000234 | [radiknm] | oy 7 a M Eq 26'400'000 kNm?]
[YCtse aana| 4280 | povmiracy | d 030 )
. e 0.1416 [m
Maodo 11,500 Tk\*m] a 0.03 [m]
Naoo 81.200 kN . Gaouter 0.0026258 [rad]
Vaoco 8.860 kN] » Clystier 0.0002283 rad/kNm]
¥l 1Cfpsuter 4'380 [kN*m/rad]
I ITERAZIONE IN NODO 24 1
[ MIDAS POTTLER
L T W
[ Clinisate, arpivaria | 0.000063 | [radik*m] | - < Eq 26'400'000 [kN/m?]
UChinsai srivana] _15'950 | [kN‘mirad] | d 0.30 ml
e 0.1344 [m]
Maodo 14.400 [kN*m] o a 0.05 [m]
Naads 107.130 kN] | = @porter 0.0008790 frad]
Vaodo 12,810 [kN] y itn 0.0000610 [rad/kN*m]
- UCfoner 16'383 [kN*m/rad]
f
[ ITERAZIONE IN NODO 37 ]
[ MIDAS POTTLER
[ Cliate arbvana | 0000071 | fracicmi | { » = : E, 26400000 k]
UCh s, arvana| 14050 | [knvmirad] | d 030 m]
e 01354 m]
Maodo 11.880 [kN*m] a 0.04 [m]
Noodo 87.770 [kN] < Qo 0.0008307 [rad]
Vaodo 11.700 [kN] “y Chpouer 0.0000699 [rad/kN*m]
< | UCfosuer 14'301 [kN*m/rad]
|
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midas Gen
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\ j‘ MIN : 13
1y -49 FILE: GL_T1-T3 (~
UNIT: kN
51 DATE: 03/26/2014
3g7 469 VIER-DIRECTION
185 286 ﬂ
10.7 PO VI = 5 i
7 =
® I_}ﬁ 3 183 Z: 0.000 -
SS
\ VERIFICHE SEZIONALI |
[ CALCESTRUZZO - DATI DI CALCOLO |
(e | 571 ] [wtvmm | 206 ]
160 [ o T o080 ] \ a [ om0 ] [ e T o |
fug a0 [N/mm?] [fag oo (N/mm2)] 1030 ] [ Epvmmy [ 26400 |
‘ VERIFICHE SEZIONI FESSURATE |
I VERIFICA SEZIONE NODO 30 ]
PR . on. Verifica Verifica della
Combinazione dif g, . | Posizione Ma Na Va Eo=08 ZE“ ea g dell'eccentricita | g, [N/mm?] fea, o0% compressione
carico delnodo | [kN-m/m'] [kN/m] [kN/m] [kN/m?] [m] [m] [N/mm?]
eq<d2 O < fea, som
NG 30] Calotta 115 81.2 89 26'400°000 0.142 030 oK 6.46 15.36 oK
. Verifica della Ampiezza della Verificaa
Comblna}lone di Nodo n® a @P;;;\u ‘g\‘(ifmms iy/\]‘ifpum!(; EEHEnE MEsEe Weotier [ feu, ED";’ Tep , "C"‘"‘Z '““‘EC? taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4[mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] M) <
NG 30] 0.025 26257786 4280 4380 oK 0722 OK 103 053 714 278 OK
Iterazione ok
VERIFICA SEZIONE NODO 24 i |
PR . on. Verifica Verifica della
Combinazione dif g, e | Posizione Ma Na Va Eo=08 ZE“ ea g dell'eccentricita | g, [N/mm?] fea, o0 compressione
carico delnodo | [kN-m/m'] [kN/m] [kN/m] [kN/m?] [m] [m] [N/mm?]
eg<di2 i (o
NG 241 Volta Dx 14.4 107.1 128 26'400°000 0.134 030 oK 4.58 15.36 oK
. Verifica della Ampiezza della Verificaa
Combinazione dif a eeuue |<1r/\lc~::/m§ iy/\ﬁfpm,‘z rotagione massima | Weotter Mcora T o Too G feva ez taglio
carico [m] [rad] [ rad] | [kN*m/rad] < 4[mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] M) <P
NG 241 0.047 0.8789590 15'950 16383 oK 0.223 OK 103 0.41 714 2.40 OK
Iterazione ok
VERIFICA SEZIONE NODO 37 j |
PR - on. Verifica Verifica della
[EenERmRE | oy e || FESEER Mg Na Va Eo=08 ZE”“ ea d dell'eccentricita | g, [N/mm?] fea. o compressione
carico delnodo | [kN-m/m'] [kN/m] [kN/m] [kN/m?] [m] [m] [N/mm?]
eq<di2 O < fea, som
NG 37) Volta Sx 119 87.8 117 26'400°000 0.135 030 oK 4.00 15.36 oK
R Verifica della Ampiezza della Verificaa
(Combinazione dij oy, ne a w";‘;“’ klyl\:i::/‘”“s :’/\ﬁfp""‘z rotazione massima Westter p'essura o, 8 Ter N 0“""‘2 'M‘Ecg’ taglio
carico [m] [rad] [ rad] | [kN*m/rad] < 4[mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] M) <
NG 37) 0.044 0.8306924 14050 14301 OK 0213 OK 103 0.40 714 227 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

leaimnd M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo o & g Osup Oin fed, sos fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] [N/ o = P a a P <F
mm°] [N/mm°] [N/mm?] [N/mm°] [N/mm?] [N/mm°] [N/mm?] Top max S Fova
N6 1 1 -49.7 -48.8 17 0.60 -0.91 0.75 -15.36 1.03 OK 0.004 0.455 124 OK
N6 1 J[2 -52.4 -48.8 10.7 0.60 -0.95 0.79 -15.36 1.03 OK 0.027 0.477 125 OK
N6 2 2] -52.4 -42.3 45.3 0.60 -0.94 0.80 -15.36 103 OK 0.113 0.472 124 OK
N6 2 J31 -32.3 -42.3 352 0.60 -0.61 047 -15.36 103 OK 0.088 0.304 117 OK
N6 3 1131 -32.3 -37.4 38.3 0.60 -0.60 0.48 -15.36 1.03 OK 0.096 0.300 117 OK
N6 3 J[4] -15.7 -37.4 281 0.60 -0.32 0.20 -15.36 1.03 OK 0.070 0.162 111 OK
N6 4 1[4 -15.7 -33.8 281 0.60 -0.32 0.20 -15.36 1.03 OK 0.070 0.159 111 OK
N6 4 J[5] -4.1 -33.8 18.0 0.60 -0.13 0.01 -15.36 103 OK 0.045 0.063 1.06 OK
N6 5 151 -4.1 -316 18.0 0.60 -0.12 0.02 -15.36 1.03 OK 0.045 0.061 1.06 OK
N6 5 Je] 24 -31.6 79 0.60 -0.01 -0.09 -15.36 1.03 OK 0.020 0.053 1.06 OK
N6 6 (6] 2.4 -30.5 8.4 0.60 -0.01 -0.09 -15.36 1.03 OK 0.021 0.051 1.05 OK
N6 6 J[71 4.0 -30.5 17 0.60 0.02 -0.12 -15.36 1.03 OK 0.004 0.059 1.06 OK
N6 7 M 4.0 -305 17 0.60 0.02 -0.12 -15.36 1.03 OK 0.004 0.059 1.06 OK
N6 7 J8] 24 -30.5 8.4 0.60 -0.01 -0.09 -15.36 1.03 OK 0.021 0.051 1.05 OK
N6 8 8] 24 -317 8.4 0.60 -0.01 -0.09 -15.36 103 OK 0.021 0.053 1.06 OK
N6 8 J91 -4.3 -31.7 185 0.60 -0.13 0.02 -15.36 1.03 OK 0.046 0.063 1.06 OK
N6 9 19 -43 -34.1 18.5 0.60 -0.13 0.02 -15.36 1.03 OK 0.046 0.065 1.06 OK
N6 9 J[10] -16.1 -34.1 286 0.60 -0.33 0.21 -15.36 103 OK 0.072 0.163 111 OK
N6 10 1[10] -16.1 -37.7 28.6 0.60 -0.33 0.21 -15.36 103 OK 0.072 0.166 111 OK
N6 10 J[11] -33.0 -37.7 38.7 0.60 -0.61 0.49 -15.36 1.03 OK 0.097 0.306 117 OK
N6 11 11 -33.0 -42.7 36.8 0.60 -0.62 0.48 -15.36 1.03 OK 0.092 0.310 117 OK
N6 11 J[12] -53.9 -42.7 46.9 0.60 -0.97 0.83 -15.36 1.03 OK 0.117 0.485 125 OK
N6 12 1[12] -53.9 -49.3 8.9 0.60 -0.98 0.82 -15.36 103 OK 0.022 0.490 125 OK
N6 12 J[13] -52.0 -49.3 0.1 0.60 -0.95 0.78 -15.36 1.03 OK 0.000 0.474 124 OK
N6 13 1[14] 26.3 -156.5 46.0 0.55 0.24 -0.81 -15.36 1.03 OK 0.125 0.403 121 OK
N6 13 J[13] 52.0 -164.3 519 0.55 0.73 -1.33 -15.36 1.03 OK 0.141 0.665 132 OK
N6 14 1[15] 17 -149.0 44.0 0.55 -0.24 -0.31 -15.36 1.03 OK 0.120 0.271 116 OK
N6 14 J[14] 26.3 -156.8 49.8 0.55 0.24 -0.81 -15.36 1.03 OK 0.136 0.403 121 OK
N6 15 1[16] 7.8 -146.9 121 0.57 -0.11 -0.40 -15.36 1.03 OK 0.032 0.258 115 OK
N6 15 J[1s] 17 -157.4 95 0.57 -0.24 -0.31 -15.36 103 OK 0.025 0.276 116 OK
N6 16 17 10.7 -139.2 6.7 0.47 -0.01 -0.59 -15.36 1.03 OK 0.021 0.296 117 OK
N6 16 J[16] 7.8 -146.9 48 0.47 -0.10 -0.52 -15.36 1.03 OK 0.015 0.313 118 OK
N6 17 (18] 9.2 -132.7 22 0.40 0.01 -0.68 -15.36 1.03 OK 0.008 0.338 119 OK
N6 17 J[7] 10.7 -139.2 38 0.40 0.05 -0.75 -15.36 103 OK 0.014 0.374 120 OK
N6 18 1[19] 10.1 -126.9 21 0.35 0.13 -0.86 -15.36 1.03 OK 0.009 0.428 123 OK
N6 18 J[1g] 9.2 -132.7 14 0.35 0.07 -0.83 -15.36 1.03 OK 0.006 0.415 122 OK
N6 19 1[20] 6.8 -121.9 6.4 0.30 0.04 -0.86 -15.36 1.03 OK 0.032 0.428 123 OK
N6 19 J[19] 101 -126.9 6.8 0.30 0.25 -1.09 -15.36 1.03 OK 0.034 0.547 127 OK
N6 20 1[21] 2.0 -117.7 9.5 0.30 -0.26 -0.53 -15.36 1.03 OK 0.048 0.392 121 OK
N6 20 J[20] 6.8 -122.7 9.5 0.30 0.04 -0.86 -15.36 1.03 OK 0.047 0.430 123 OK
N6 21 1[22] -2.8 -114.0 10.0 0.30 -0.57 -0.19 -15.36 103 OK 0.050 0.380 120 OK
N6 21 J[21] 2.0 -119.0 9.2 0.30 -0.26 -0.53 -15.36 1.03 OK 0.046 0.397 121 OK
N6 22 1[23] -85 -110.4 12.1 0.30 -0.93 0.20 -15.36 1.03 OK 0.061 0.467 124 OK
N6 22 J[22) -2.8 -115.2 108 0.30 -0.57 -0.20 -15.36 1.03 OK 0.054 0.384 121 OK
N6 23 1[24] -14.4 -107.1 128 0.30 -1.32 0.60 -15.36 1.03 OK 0.064 0.659 132 OK
N6 23 J[23] -85 -111.8 10.8 0.30 -0.94 0.19 -15.36 1.03 OK 0.054 0.470 124 OK
N6 24 1[25] -18.3 -104.0 9.1 0.30 -1.57 0.88 -15.36 1.03 OK 0.046 0.785 137 OK
N6 24 J[24] -14.4 -108.3 6.6 0.30 -1.32 0.60 -15.36 1.03 OK 0.033 0.661 132 OK
N6 25 1[26] -17.3 -100.3 0.7 0.30 -1.48 0.82 -15.36 103 OK 0.003 0.742 135 OK
N6 25 J[25] -18.3 -104.3 3.7 0.30 -157 0.88 -15.36 1.03 OK 0.019 0.785 137 OK
N6 26 1[27] -117 -95.8 9.4 0.30 -1.10 0.46 -15.36 1.03 OK 0.047 0.548 127 OK
N6 26 J[26] -17.3 -99.4 130 0.30 -1.48 0.82 -15.36 1.03 OK 0.065 0.741 135 OK
N6 27 1[28] -2.7 -90.7 138 0.30 -0.48 -0.13 -15.36 103 OK 0.069 0.302 117 OK
N6 27 J[27] -117 -93.9 211 0.30 -1.09 0.46 -15.36 1.03 OK 0.106 0.545 127 OK
N6 28 1129 6.4 -85.7 102 0.30 0.14 -0.71 -15.36 1.03 OK 0.051 0.355 119 OK
N6 28 J[28] -2.7 -88.4 248 0.30 -0.47 -0.12 -15.36 103 OK 0.124 0.295 117 OK
N6 29 1[30] 115 -81.7 12 0.30 0.49 -1.04 -15.36 1.03 OK 0.006 0.519 126 OK
N6 29 J[29] 6.4 -83.8 206 0.30 0.14 -0.70 -15.36 1.03 OK 0.103 0.352 119 OK
N6 30 1[31] 101 -79.7 132 0.30 0.41 -0.94 -15.36 1.03 OK 0.066 0.471 124 OK
N6 30 J[30] 115 -81.2 8.9 0.30 0.50 -1.04 -15.36 103 OK 0.044 0.519 126 OK
N6 31 1[32] 4.4 -79.8 18.6 0.30 0.03 -0.56 -15.36 1.03 OK 0.093 0.279 116 OK
N6 31 J[31] 101 -80.7 33 0.30 0.41 -0.94 -15.36 1.03 OK 0.016 0.472 124 OK
N6 32 1[33] -2.3 -81.1 171 0.30 -0.43 -0.12 -15.36 103 OK 0.086 0.270 1.16 OK
N6 32 J[32 4.4 -814 86 0.30 0.02 -0.56 -15.36 1.03 OK 0.043 0.282 116 OK
N6 33 1[34] -7.1 -82.9 12.1 0.30 -0.75 0.20 -15.36 1.03 OK 0.060 0.375 1.20 OK
N6 33 J[33] -2.3 -82.6 7.0 0.30 -0.43 -0.12 -15.36 1.03 OK 0.035 0.275 1.16 OK
N6 34 1[35] -93 -84.7 6.8 0.30 -0.90 0.33 -15.36 103 OK 0.034 0.450 123 OK
N6 34 J[34] 71 -83.8 18 0.30 -0.75 0.19 -15.36 1.03 OK 0.009 0.377 120 OK
N6 35 1[36] -8.6 -86.4 11 0.30 -0.86 0.29 -15.36 1.03 OK 0.006 0.431 123 OK
N6 35 J[35] -9.3 -84.9 37 0.30 -0.90 0.33 -15.36 1.03 OK 0.018 0.450 123 OK
N6 36 1[37] -119 -88.6 14 0.30 -1.09 0.50 -15.36 103 OK 0.007 0.544 127 OK
N6 36 J[36] -13.8 -86.5 6.0 0.30 -120 0.63 -15.36 1.03 OK 0.030 0.602 1.30 OK
N6 37 1[38] -7l -90.4 74 0.30 -0.78 0.17 -15.36 1.03 OK 0.037 0.388 121 OK
N6 37 J[37] -119 -87.8 117 0.30 -1.08 0.50 -15.36 1.03 OK 0.059 0.542 127 OK
N6 38 1[39] -2.0 -92.4 8.3 0.30 -0.44 -0.18 -15.36 103 OK 0.042 0.308 117 OK
N6 38 J[38] -7.1 -89.2 12.2 0.30 -0.77 0.18 -15.36 1.03 OK 0.061 0.386 121 OK
N6 39 1[40] 23 -94.9 6.7 0.30 -0.17 -0.47 -15.36 1.03 OK 0.034 0.316 118 OK
N6 39 J[39] -20 -913 102 0.30 -0.44 -0.17 -15.36 1.03 OK 0.051 0.304 117 OK
N6 40 1[41] 51 -98.1 42 0.30 0.01 -0.67 -15.36 103 OK 0.021 0.333 118 OK
N6 40 J[40] 23 -94.0 7.2 0.30 -0.16 -0.46 -15.36 1.03 OK 0.036 0.313 118 OK
N6 41 1[42) 6.7 -101.9 19 0.30 0.10 -0.78 -15.36 1.03 OK 0.009 0.392 121 OK
N6 41 J[41] 5.1 -97.6 4.4 0.30 0.01 -0.67 -15.36 103 OK 0.022 0.333 118 OK
N6 42 1[43] 7.2 -106.3 0.2 0.30 0.13 -0.84 -15.36 1.03 OK 0.001 0.418 122 OK
N6 42 J[42] 6.7 -101.7 21 0.30 0.10 -0.78 -15.36 1.03 OK 0.011 0.391 121 OK
N6 43 1[44] 7.2 -111.1 0.7 0.30 0.11 -0.85 -15.36 1.03 OK 0.003 0.427 122 OK
N6 43 J[43] 7.2 -106.3 0.7 0.30 0.13 -0.84 -15.36 103 OK 0.004 0.418 122 OK
N6 44 1[45] 7.2 -116.2 0.4 0.30 0.09 -0.87 -15.36 1.03 OK 0.002 0.435 123 OK
N6 44 J[44] 7.2 -111.2 0.4 0.30 0.11 -0.85 -15.36 1.03 OK 0.002 0.427 122 OK
N6 45 1[46] 8.5 -121.1 25 0.30 0.16 -0.97 -15.36 1.03 OK 0.012 0.485 125 OK
N6 45 J[4s] 7.2 -116.0 26 0.30 0.10 -0.87 -15.36 1.03 OK 0.013 0.434 123 OK
N6 46 1[47] 9.6 -125.9 24 0.30 0.22 -1.06 -15.36 1.03 OK 0.012 0.528 127 OK
N6 46 J[46] 8.5 -120.8 19 0.30 0.16 -0.97 -15.36 1.03 OK 0.010 0.484 125 OK
N6 47 1[48] 7.4 -131.8 4.0 0.35 -0.01 -0.74 -15.36 103 OK 0.017 0.377 120 OK
N6 47 J[47] 9.6 -125.9 4.7 0.35 0.11 -0.83 -15.36 1.03 OK 0.020 0.414 122 OK
N6 48 149] 8.3 -138.5 25 0.40 -0.04 -0.66 -15.36 1.03 OK 0.009 0.346 119 OK
N6 48 J[48] 7.4 -132.0 0.9 0.40 -0.05 -0.61 -15.36 1.03 OK 0.003 0.330 118 OK
N6 49 1[S0] 5.2 -146.2 5.2 0.47 -0.17 -0.45 -15.36 103 OK 0.017 0.311 117 OK
N6 49 J[49] 8.3 -138.5 7.1 0.47 -0.07 -0.52 -15.36 1.03 OK 0.023 0.295 117 OK
N6 50 I[51] -0.8 -156.7 9.3 0.57 -0.29 -0.26 -15.36 1.03 OK 0.025 0.275 1.16 OK
N6 50 J[50] 5.2 -146.2 120 0.57 -0.16 -0.35 -15.36 1.03 OK 0.031 0.257 115 OK
N6 51 1[52] 238 -156.1 50.0 0.55 0.19 -0.76 -15.36 103 OK 0.136 0.378 120 OK
N6 51 J[51] -0.8 -148.3 442 0.55 -0.29 -0.25 -15.36 1.03 OK 0.120 0.270 116 OK
N6 52 1 49.7 -163.6 522 0.55 0.69 -1.28 -15.36 1.03 OK 0.142 0.641 131 OK
N6 52 J[52] 23.8 -155.8 46.3 0.55 0.19 -0.76 -15.36 1.03 OK 0.126 0.378 120 OK
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A.5.4.8. Load combination SLU 6 FEM analysis

Beam Diagram_Fx - FEM analysis /| ST_N6
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Beam Diagram_Fz - FEM analysis / ST_NSLE -6
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |

[ Ratwmmy | 3700 ] [Fatwmm) [ 07| [Comtvmmty [ 205 ]
\ o] o T ow ] [ — o T ow ]
[fgome /mm3) | 1536 | [fagoom /mm3)[ 1030 | [ Eovmmy | 26400 |

[ VERIFICHE SEZIONI NON FESSURATE

- . " Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
°°"‘b$fizc':"e 9 Elemento | Nodo [k:""“m , [:',:] [;’;‘] [:‘] Coup C Tea, a0 foasow | Risultato verifica Ter Oen Teva e | Verificaa taglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm] [N/mm?] [Nfm?] | Tep max S Feva
N6 1 1] -87.3 -87.9 18.1 0.60 -1.60 131 -15.36 1.03 FESSURATA 0.045 0.801 137 OK
N6 1 J[2 -81.3 -87.9 9.2 0.60 -1.50 121 -15.36 1.03 FESSURATA 0.023 0.751 135 OK
N6 2 2] -81.3 -76.1 50.6 0.60 -1.48 1.23 -15.36 1.03 FESSURATA 0.127 0.741 135 OK
N6 2 J[3] -58.6 -76.1 40.5 0.60 -1.10 0.85 -15.36 1.03 OK 0.101 0.551 1.28 OK
N6 3 3] -58.6 -67.2 40.5 0.60 -1.09 0.86 -15.36 1.03 OK 0.101 0.544 1.27 OK
N6 3 J[4] -40.8 -67.2 30.4 0.60 -0.79 0.57 -15.36 1.03 OK 0.076 0.396 121 OK
N6 4 1[4 -40.8 -60.8 30.4 0.60 -0.78 0.58 -15.36 1.03 OK 0.076 0.391 121 OK
N6 4 J[5] -28.2 -60.8 20.2 0.60 -0.57 0.37 -15.36 1.03 OK 0.051 0.286 116 OK
N6 5 I[5] -28.2 -56.7 20.2 0.60 -0.56 0.38 -15.36 1.03 OK 0.051 0.282 1.16 OK
N6 5 J[e] -20.6 -56.7 10.1 0.60 -0.44 0.25 -15.36 1.03 OK 0.025 0.219 113 OK
N6 6 I[6] -20.6 -54.7 10.1 0.60 -0.43 0.25 -15.36 1.03 OK 0.025 0.217 1.13 OK
N6 6 J[7] -18.1 -54.7 0.0 0.60 -0.39 0.21 -15.36 1.03 OK 0.000 0.196 112 OK
N6 7 7 -18.1 -54.7 0.0 0.60 -0.39 0.21 -15.36 1.03 OK 0.000 0.196 112 OK
N6 7 J[8] -20.6 -54.7 10.2 0.60 -0.44 0.25 -15.36 1.03 OK 0.025 0.218 113 OK
N6 8 18] -20.6 -56.8 10.2 0.60 -0.44 0.25 -15.36 1.03 OK 0.025 0.219 113 OK
N6 8 J[9] -28.3 -56.8 20.3 0.60 -0.57 0.38 -15.36 1.03 OK 0.051 0.283 1.16 OK
N6 9 19 -28.3 -61.0 20.3 0.60 -0.57 0.37 -15.36 1.03 OK 0.051 0.286 1.16 OK
N6 9 J[10] -40.9 -61.0 30.4 0.60 -0.78 0.58 -15.36 1.03 OK 0.076 0.392 1.21 OK
N6 10 I[10] -40.9 -67.4 30.4 0.60 -0.79 0.57 -15.36 1.03 OK 0.076 0.397 121 OK
N6 10 J[11] -58.7 -67.4 40.5 0.60 -1.09 0.87 -15.36 1.03 OK 0.101 0.545 1.27 OK
N6 11 I[11] -58.7 -76.4 40.5 0.60 -1.10 0.85 -15.36 1.03 OK 0.101 0.552 1.28 OK
N6 11 J[12] -81.4 -76.4 50.7 0.60 -1.48 -15.36 1.03 FESSURATA 0.127 0.742 135 OK
N6 12 I[12] -81.4 -88.2 9.0 0.60 -1.50 -15.36 1.03 FESSURATA 0.023 0.752 1.35 OK
N6 12 J[13] -87.4 -88.3 18.0 0.60 -1.60 -15.36 1.03 FESSURATA 0.045 0.802 1.37 OK
N6 13 1[14] 449 -274.0 78.7 0.55 0.39 -15.36 1.03 OK 0.215 0.694 1.33 OK
N6 13 J[13] 87.4 -281.7 835 0.55 121 -15.36 1.03 FESSURATA 0.228 1.146 1.50 OK
N6 14 1[15] 23 -266.6 79.9 0.55 -0.44 -15.36 1.03 OK 0.218 0.505 1.26 OK
N6 14 J[14] 449 -274.4 829 0.55 0.39 -15.36 1.03 OK 0.226 0.695 1.33 OK
N6 15 1[16] 13.2 -270.0 18.2 0.57 -0.23 -15.36 1.03 OK 0.048 0.474 124 OK
N6 15 J[15] 23 -280.5 20.1 0.57 -0.45 -15.36 1.03 OK 0.053 0.492 1.25 OK
N6 16 I[17] 16.8 -262.2 55 0.47 -0.10 -15.36 1.03 OK 0.017 0.558 1.28 OK
N6 16 J[16] 13.2 -269.9 8.9 0.47 -0.22 -15.36 1.03 OK 0.029 0.574 1.29 OK
N6 17 I[18] 116 -255.7 13.1 0.40 -0.20 -15.36 1.03 OK 0.049 0.639 131 OK
N6 17 J[17] 16.8 -262.2 8.0 0.40 -0.03 -15.36 1.03 OK 0.030 0.656 132 OK
N6 18 I[19] 10.7 -250.5 5.6 0.35 -0.19 -15.36 1.03 OK 0.024 0.716 134 OK
N6 18 J[18] 11.6 -256.4 1.8 0.35 -0.17 -15.36 1.03 OK 0.008 0.732 135 OK
N6 19 1[20] 1.9 -245.8 22.0 0.30 -0.69 -15.36 1.03 OK 0.110 0.819 1.38 OK
N6 19 J[19] 10.7 -250.9 134 0.30 -0.12 -15.36 1.03 OK 0.067 0.836 1.39 OK
N6 20 I[21] -8.3 -242.7 26.1 0.30 -1.36 -15.36 1.03 OK 0.130 0.809 1.38 OK
N6 20 J[20] 19 -247.8 15.2 0.30 -0.70 -15.36 1.03 OK 0.076 0.826 138 OK
N6 21 1[22] -16.3 -240.2 22.5 0.30 -1.88 -15.36 1.03 OK 0.112 0.942 142 OK
N6 21 J[21] -8.3 -245.2 9.5 0.30 -1.37 -15.36 1.03 OK 0.048 0.817 1.38 OK
N6 22 1[23] -22.7 -237.0 20.4 0.30 -2.30 -15.36 1.03 OK 0.102 1.151 1.50 OK
N6 22 J[22] -16.3 -241.9 5.6 0.30 -1.89 -15.36 1.03 OK 0.028 0.945 1.43 OK
N6 23 1[24] -25.4 -2334 139 0.30 -2.47 -15.36 1.03 OK 0.069 1.235 153 OK
N6 23 J[23] -22.7 -238.1 29 0.30 -2.31 -15.36 1.03 OK 0.015 1.153 1.50 OK
N6 24 I[25] -22.6 -229.0 38 0.30 -2.27 -15.36 1.03 OK 0.019 1133 149 OK
N6 24 J[24] -25.4 -233.4 14.9 0.30 -2.47 -15.36 1.03 OK 0.074 1.235 153 OK
N6 25 1[26] -15.5 -223.7 37 0.30 -1.78 -15.36 1.03 OK 0.019 0.889 141 OK
N6 25 J[25] -22.6 -227.7 24.3 0.30 -2.26 -15.36 1.03 OK 0.122 1.131 1.49 OK
N6 26 1[27] -5.4 -217.9 8.8 0.30 -1.09 -15.36 1.03 OK 0.044 0.726 1.34 OK
N6 26 J[26] -15.5 -221.5 312 0.30 -1.77 -15.36 1.03 OK 0.156 0.885 1.40 OK
N6 27 1[28] 6.3 -212.0 113 0.30 -0.29 -15.36 1.03 OK 0.057 0.707 134 OK
N6 27 J[27] -5.4 -215.2 35.5 0.30 -1.08 -15.36 1.03 OK 0.177 0.717 134 OK
N6 28 1[29] 185 -206.4 11.4 0.30 0.55 -15.36 1.03 OK 0.057 0.961 143 OK
N6 28 J[28] 6.3 -209.0 37.3 0.30 -0.28 -15.36 1.03 OK 0.186 0.697 1.33 OK
N6 29 1[30] 30.0 -201.3 9.1 0.30 1.33 -15.36 1.03 FESSURATA 0.046 1.335 156 OK
N6 29 J[29] 185 -203.4 36.6 0.30 0.56 -15.36 1.03 OK 0.183 0.956 1.43 OK
N6 30 I[31] 39.7 -197.1 4.7 0.30 1.99 -15.36 1.03 FESSURATA 0.023 1.650 1.66 OK
N6 30 J[30] 30.0 -198.6 338 0.30 1.34 -15.36 1.03 FESSURATA 0.169 1.331 1.56 OK
N6 31 1[32] 46.5 -194.1 18 0.30 245 -15.36 1.03 FESSURATA 0.009 1.872 173 OK
N6 31 J[31] 39.7 -195.0 28.8 0.30 1.99 -15.36 1.03 FESSURATA 0.144 1.647 1.66 OK
N6 32 1[33] 49.6 -192.6 10.0 0.30 2.66 -15.36 1.03 FESSURATA 0.050 1.973 1.76 OK
N6 32 J[32] 46.5 -192.9 22.1 0.30 245 -15.36 1.03 FESSURATA 0.110 1.870 173 OK
N6 33 1[34] 48.4 -192.6 18.3 0.30 2.58 -15.36 1.03 FESSURATA 0.091 1.933 1.75 OK
N6 33 J[33] 49.6 -192.3 138 0.30 2.66 -15.36 1.03 FESSURATA 0.069 1972 1.76 OK
N6 34 1[35] 43.4 -194.3 25.1 0.30 2.25 -15.36 1.03 FESSURATA 0.125 1.772 1.70 OK
N6 34 J[34] 48.4 -193.4 5.6 0.30 258 -15.36 1.03 FESSURATA 0.028 1.935 175 OK
N6 35 1[36] 35.6 -197.5 30.1 0.30 1.72 -15.36 1.03 FESSURATA 0.151 1.516 1.62 OK
N6 35 J[35] 43.4 -196.0 1.0 0.30 2.24 -15.36 1.03 FESSURATA 0.005 1.775 1.70 OK
N6 36 I[37] 19.0 -202.4 36.6 0.30 0.59 -15.36 1.03 OK 0.183 0.971 144 OK
N6 36 J[36] 30.5 -200.2 9.1 0.30 1.37 -15.36 1.03 FESSURATA 0.045 1.350 157 OK
N6 37 I[38] 6.8 -208.0 374 0.30 -0.24 -15.36 1.03 OK 0.187 0.693 133 OK
N6 37 J[37] 19.0 -205.3 115 0.30 0.58 -15.36 1.03 OK 0.057 0.976 1.44 OK
N6 38 1[39] -5.1 -214.2 35.7 0.30 -1.05 -15.36 1.03 OK 0.179 0.714 1.34 OK
N6 38 J[38] 6.8 -211.0 115 0.30 -0.25 -15.36 1.03 OK 0.058 0.703 134 OK
N6 39 1[40] -15.2 -220.6 31.6 0.30 -1.75 -15.36 1.03 OK 0.158 0.875 1.40 OK
NG 39 339 51 2169 91 030 106 1536 103 oK 0,046 0.723 134 oK
N6 40 I[41] -225 -226.8 24.8 0.30 -2.26 -15.36 1.03 OK 0.124 1.129 1.49 OK
N6 40 J[40] -15.2 -222.8 4.2 0.30 -1.76 -15.36 1.03 OK 0.021 0.878 1.40 OK
N6 41 1[42] -25.6 -232.5 15.5 0.30 -2.48 -15.36 1.03 OK 0.077 1.242 153 OK
N6 41 J[41] -22.5 -228.1 32 0.30 -2.26 -15.36 1.03 OK 0.016 1.131 1.49 OK
N6 42 1[43] -233 -237.3 36 0.30 -2.34 -15.36 1.03 OK 0.018 1.172 151 OK
N6 42 J[42] -25.6 -232.7 13.2 0.30 -2.48 -15.36 1.03 OK 0.066 1.242 1.53 OK
N6 43 I[44] -16.9 -241.1 54 0.30 -1.93 -15.36 1.03 OK 0.027 0.967 143 OK
N6 43 J[43] -233 -236.3 20.3 0.30 -2.34 -15.36 1.03 OK 0.101 1.170 151 OK
N6 44 I[45] -9.0 -244.4 9.6 0.30 -141 -15.36 1.03 OK 0.048 0.815 1.38 OK
N6 44 J[44] -16.9 -239.4 22.6 0.30 -1.93 -15.36 1.03 OK 0.113 0.964 143 OK
N6 45 1[46] 14 -247.0 154 0.30 -0.73 -15.36 1.03 OK 0.077 0.823 1.38 OK
N6 45 J[45] -9.0 -241.9 26.3 0.30 -1.40 -15.36 1.03 OK 0.132 0.806 1.38 OK
N6 46 1[47] 10.3 -250.1 13.6 0.30 -0.15 -15.36 1.03 OK 0.068 0.834 1.39 OK
N6 46 J[46] 14 -245.1 22.3 0.30 -0.72 -15.36 1.03 OK 0.112 0.817 138 OK
N6 47 1[48] 11.3 -255.6 1.5 0.35 -0.18 -15.36 1.03 OK 0.007 0.730 135 OK
N6 47 J[47] 10.3 -249.7 58 0.35 -0.21 -15.36 1.03 OK 0.025 0.713 134 OK
N6 48 1[49] 16.6 -261.4 8.2 0.40 -0.03 -15.36 1.03 OK 0.031 0.654 132 OK
N6 48 J[48] 113 -254.9 133 0.40 -0.21 -15.36 1.03 OK 0.050 0.637 131 OK
N6 49 I[50] 13.1 -269.1 8.7 0.47 -0.22 -15.36 1.03 OK 0.028 0.573 1.28 OK
N6 49 J[49] 16.6 -261.4 5.2 0.47 -0.10 -15.36 1.03 OK 0.017 0.556 1.28 OK
N6 50 I[51] 24 -279.7 19.9 0.57 -0.45 -15.36 1.03 OK 0.052 0.491 125 OK
N6 50 J[50] 13.1 -269.2 18.0 0.57 -0.23 -15.36 1.03 OK 0.047 0.472 124 OK
N6 51 I[52] 449 -273.6 828 0.55 0.39 -15.36 1.03 OK 0.226 0.694 133 OK
N6 51 J[51] 24 -265.8 79.8 0.55 -0.44 -15.36 1.03 OK 0.218 0.483 1.25 OK
N6 52 1[1] 87.3 -280.9 834 0.55 1.22 -15.36 1.03 FESSURATA 0.228 1.121 1.49 OK
N6 52 352 249 2731 786 055 039 153 103 oK 0214 0603 133 oK
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Figure 20 Beam end release

Table 7 Beam end release input value

Element Type Fxi Fyi Fzi Mxi Myi Mzi FXj Fyj Fzj Mxj Myj Mzj

1 Value 0 0 0 0 212900 0 0 0 0 0 0
13 Value 0 0 0 0 0 0 0 0 0 0 213400
33 Value 0 0 0 0 0 0 0 0 0 0 38950

‘ ITERAZIONE SECONDO IL METODO DI POTTLER |

[ CALCOLO CERNIERE PLASTICHE |

‘ ITERAZIONE IN NODO 33 j |

[ MIDAS | POTTLER
[ Clintiate arbivara | _0.000026 | [radikn*m] | f & s 2 E, 26'400'000 Tk/m?]
| UChinisate, abivaria]38'950 | [k\*mirad] | d 0.30 m]
b e 0.1274 [m]
Moo 26.150 [kN*m] " ) a 0.07 [m)
Noodo 205.280 [«N] Wi 7 =V | Postier 0.0006823 [rad]
Vaodo 14.530 [kN] s ‘ [ g G 0.0000261 [rad/kN*m]
2 A UCfpouer 38'326 [kN*m/rad]
o
-
[ ITERAZIONE IN NODO 1
[ MIDAS | POTTLER
g g = \
[ Cliniite, abivara | _0.000005 | [radikn*m] | = = E, 26'400'000 [kNIm?]
| U/ iate aivaria]_212'900 | [k\*mirad] | . . d 0.60 [m]
e 0.2483 [m]
[V 28.040 [kN*m] i b vad : a 0.16 [m]
Noodo 112,920 «N] =2 /| [Tl Pootier 0.0001321 [rad]
Voo 50.970 [kN] g \ L Cfpstier 0.0000047 [rad/kN*m]
= St UCfyser 212'295 [KN*m/rad]
[ |
[ ITERAZIONE IN NODO 13
[ MIDAS | POTTLER
/ - \
[ Chiniae,arbivana | _0.000005 | [radikn*m] | e ™ < E, 26'400'000 [kNIm?]
UChipiate_armivara]_213'400 | [knrmirad) | - d 0.60 m)
e 0.2482 [m]
Maodo 28100 [kNvm] g i . a 0.16 [m]
Noodo 113.210 ] 2ot l =V Postier 00001317 [rad]
Viods 51150 kN ey \ Gifin 0.0000047 [rad/kN*m]
2y - UCfyser 213'385 [kN*m/rad]

Chuors™ Cloose /]
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Beam Diagram_Fx - FEM analysis /| ST_N6
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/ \\
/o427 2434
/ y
fffm 0 245 a\
[-2485 2503
| |
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{—256.8 2576
| 262 7 2635
l |
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b /
\\ 2178 2787 /f
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524 52
28.052 382 . b0 383 2.8 1
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-70.33
-91.09
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-153.37
-174.13
-194.89
-215.65
-236.41
-257.17
-277.93
-298.69

ST: NE

ME e

MIN : 13

FILE: GL_T1-T3 (P~

WIT: kN

DATE: 03/26/2!

VIER-DIREC

midas Gen
FOST-FROCESSOR

BEAM DIAGRAM

MOMENT-y

-23.24

-37.90
-45.24
-52.57

ST: N6
MK : 13
MIN @ 11

FILE: GL_T1-T3 (P~
TNIT: Wit*m

DATE: 03/26/2014
VIEW-DIRECTION

i

i
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midas Gen
Beam Diagram_Fz - FEM analysis /| ST_N6 _BOST-FROCESSOR _
175,212 264 BEEM DIAGRAM
22 oL 29.8 J——
259 /312 -
W) Iy 304 61.43
50.24
2713 39.05
\i 16.62
0.00
13.9 -5.70
\ -16.89
-1\5 1 -28.07
N -39.26
209 -50.45
\\ -61.64
72&7
)
-1812
|
)
18l
|
|
|
127
1i3 7
/rl
6.3 614
\ 1
L
e 13
/ ST: N6
\ 4D 4 / WX : 51
\ / 425 MIN : 14
-61 FILE: GL_T1-T3(F~
UNIT: kN
59 DATE: 03/26/2014
99.9 405 VIER-DIRECTION
203 304 33.8
404 102
T 6 g 03 2% Iy ,
N y z: 0.000
‘ VERIFICHE SEZIONALI
| CALCESTRUZZO - DATI DI CALCOLO
Ry [N/mm] 37.00 [ Falv/mmy [ 3071 ] fepoos N/mm®) | 2,06 Ecp (N/min’] 33000
o A T o] a1 ow ] o T om ]
fuq s [N/mm?] [fagson /mm?] 1030 | EgIN/mm’] | 26400
[ VERIFICHE SEZIONI FESSURATE |
[ VERIFICA SEZIONE NODO 33 |
) . —os. Verifica Verifica della
Comb":::i':ne 91l Nodo n® Zuesllrz‘;odn: th:Ir:I : k':‘/" : k’\\‘/; : E,=08 ZE”" a [:‘] dell'eccentricita | g, [N/mm?] fea. o compressione
[KN-m/m] [kN/m'] [kN/m] [kN/m?] [m] ey <di2 [N/mm?] Gl
NG 33 Calotta 26.2 2053 145 26'400'000 0.127 0.30 OK 6.05 15.36 OK
Aot i Verifica della Ampiezza della Verificaa
Combinazione dil 0 o a (Pv;z\e. ljrﬁ:r’:lms ;r/\‘(i::“l’“‘eé rotazione massima Weotter pfessura o, o o 2 oc‘mz 'WMEC? taglio
carico [m] [rad] [ rad] | [l rad] < 4[mrad] [mm] w<1[mm] [N/mm?] [N/mm?] [N/mm?] [N/mm®] Tep max < Foua
NG 33 0.068 0.6823115 38'950 38'326 OK 0.158 oK 1.03 0.32 714 2.70 oK
Iterazione ok
[ VERIFICA SEZIONE NODO 1 i |
Verifica Verifica della
inazi i iz Eg=08E, f,
Combinazione dif Pdusluzuodne an:l:I ‘ kr:‘/d ‘ k’\\‘/Id ‘ o= 08Em e d delleccentricita. | o, [Nimm?] 308 —
carico elnodo | [kN-mm] | [kN/m] | [kN/m] [kN/m?] [m] [ml eg<di2 (Y57 Gy < fog aom
N6 1i Volta Dx 28.0 112.9 51.0 26'400'000 0.248 0.60 OK 1.46 15.36 OK
L i Verifica della Ampiezza della Verificaa
Combinazione di| . a Proter U(‘:‘mes U(E‘fpa‘,‘e, rotazione massima Westier pfessura feua, a0 Tep , cc‘lm\z ':vn{Ec;) taglio
carico [m] [rad] [kN*mvrad] | [kN*m/rad] i i A [ [N/mm?] [N/mm?] [N/mm?] INmm] | <P
NG 1i 0.155 01320806 | 212'900 | 212295 OK 0.059 oK 1.03 0.49 714 1.60
Iterazione ok
VERIFICA SEZIONE NODO 12 |
Verifica Verifica della
inazi i izi Eg=08Eey R f, A
Combinazione dif .| Posizione My Ny Va o=081 ey d delleccentricita |a, [Nmm?] . s0% i
carico delnodo | [kN-m/m'] [kN/m'] [kN/m'] [KN/m?] [m] [m] [N/mm?]
eq<di2 = o s
N6 12) Volta Sx 28.1 1132 51.2 26'400°000 0.248 0.60 OK 1.46 15.36 OK
L i Verifica della Ampiezza della Verificaa
Cumbma‘zlone di Nodo ne a Ppoter ll(ifwms I/Kifpm,‘e, rotazione massima Weottier fessura fea, znﬂ: Tep , ‘,c‘lm\z ':vﬂ{EC;y taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] <4 [mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] [N/mm®] 7o max < Feu
NG 12 0.155 01316869 | 213400 | 213385 OK 0.059 OK 103 0.49 714 160 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

leaimnd M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo o & g Osup Oin fed, sos fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] [N/ o = P a a P <F
mm°] [N/mm°] [N/mm?] [N/mm°] [N/mm?] [N/mm°] [N/mm’] Top max S Fova
N6 1 1 -28.0 -112.9 51.0 0.60 -0.66 0.28 -15.36 1.03 OK 0.127 0.328 118 OK
N6 1 J[2 -52.4 -112.9 59.9 0.60 -1.06 0.69 -15.36 1.03 OK 0.150 0.531 127 OK
N6 2 2] -52.4 -98.0 336 0.60 -1.04 071 -15.36 103 OK 0.084 0.519 1.26 OK
N6 2 J31 -38.2 -98.0 234 0.60 -0.80 047 -15.36 103 OK 0.059 0.400 121 OK
N6 3 1131 -38.2 -86.5 405 0.60 -0.78 0.49 -15.36 1.03 OK 0.101 0.390 121 OK
N6 3 J[4] -20.5 -86.5 304 0.60 -0.49 0.20 -15.36 1.03 OK 0.076 0.243 114 OK
N6 4 1[4 -20.5 -78.3 304 0.60 -0.47 0.21 -15.36 1.03 OK 0.076 0.236 114 OK
N6 4 J[5] -7.8 -78.3 20.2 0.60 -0.26 0.00 -15.36 103 OK 0.051 0.130 1.09 OK
N6 5 151 -7.8 -72.9 20.2 0.60 -0.25 0.01 -15.36 1.03 OK 0.051 0.126 1.09 OK
N6 5 Je] -0.3 -72.9 101 0.60 -0.13 -0.12 -15.36 1.03 OK 0.025 0.122 1.09 OK
N6 6 (6] -03 -70.3 101 0.60 -0.12 -0.11 -15.36 1.03 OK 0.025 0.117 1.09 OK
N6 6 J[7 2.3 -70.3 0.0 0.60 -0.08 -0.16 -15.36 1.03 OK 0.000 0.117 1.09 OK
N6 7 M 2.3 -70.4 0.0 0.60 -0.08 -0.16 -15.36 1.03 OK 0.000 0.117 1.09 OK
N6 7 J8] -0.3 -70.4 102 0.60 -0.12 -0.11 -15.36 1.03 OK 0.025 0.117 1.09 OK
N6 8 8] -03 -73.0 102 0.60 -0.13 -0.12 -15.36 103 OK 0.025 0.122 1.09 OK
N6 8 J91 -79 -73.0 20.3 0.60 -0.25 0.01 -15.36 1.03 OK 0.051 0.127 1.09 OK
N6 9 19 79 -78.4 20.3 0.60 -0.26 0.00 -15.36 1.03 OK 0.051 0.131 1.09 OK
N6 9 J[10] -20.6 -78.4 304 0.60 -0.47 0.21 -15.36 103 OK 0.076 0.237 114 OK
N6 10 1[10] -20.6 -86.7 304 0.60 -0.49 0.20 -15.36 103 OK 0.076 0.243 114 OK
N6 10 J[11] -38.3 -86.7 405 0.60 -0.78 0.49 -15.36 1.03 OK 0.101 0.391 121 OK
N6 11 11 -38.3 -98.2 235 0.60 -0.80 0.47 -15.36 1.03 OK 0.059 0.401 121 OK
N6 11 J[12] -52.6 -98.2 336 0.60 -1.04 071 -15.36 1.03 OK 0.084 0.520 1.26 OK
N6 12 1[12] -52.6 -113.2 60.1 0.60 -1.06 0.69 -15.36 103 OK 0.150 0.532 127 OK
N6 12 J[13] -28.1 -113.2 51.2 0.60 -0.66 0.28 -15.36 1.03 OK 0.128 0.329 118 OK
N6 13 1[14] -2.0 -290.9 55.0 0.55 -0.57 -0.49 -15.36 1.03 OK 0.150 0.529 127 OK
N6 13 J[13] 28.1 -298.7 59.8 0.55 0.01 -1.10 -15.36 1.03 OK 0.163 0.550 1.28 OK
N6 14 1[15] -33.4 -283.5 58.6 0.55 -1.18 0.15 -15.36 1.03 OK 0.160 0.589 129 OK
N6 14 J[14] -20 -291.3 61.6 0.55 -0.57 -0.49 -15.36 1.03 OK 0.168 0.530 127 OK
N6 15 1[16] -9.9 -278.8 40.6 0.57 -0.67 -0.31 -15.36 1.03 OK 0.107 0.489 125 OK
N6 15 J[1s] -334 -289.3 42.5 0.57 -112 011 -15.36 103 OK 0.112 0.562 128 OK
N6 16 17 29 -271.0 23.8 0.47 -0.50 -0.66 -15.36 1.03 OK 0.076 0.577 129 OK
N6 16 J[16] -9.9 -278.7 273 0.47 -0.86 -0.32 -15.36 1.03 OK 0.087 0.593 129 OK
N6 17 (18] 4.9 -264.4 13 0.40 -0.48 -0.84 -15.36 1.03 OK 0.005 0.661 132 OK
N6 17 J[7] 29 -271.0 6.4 0.40 -0.57 -0.79 -15.36 103 OK 0.024 0.677 133 OK
N6 18 1[19] 10.0 -257.7 6.3 0.35 -0.25 -1.22 -15.36 1.03 OK 0.027 0.736 135 OK
N6 18 J[1g] 4.9 -263.5 137 0.35 -0.51 -0.99 -15.36 1.03 OK 0.059 0.753 135 OK
N6 19 1[20] 5.9 -252.6 127 0.30 -0.45 -1.23 -15.36 1.03 OK 0.064 0.842 139 OK
N6 19 J[19] 10.0 -257.6 4.1 0.30 -0.19 -1.52 -15.36 1.03 OK 0.020 0.859 139 OK
N6 20 1[21] -0.8 -248.6 18.9 0.30 -0.88 -0.77 -15.36 1.03 OK 0.095 0.829 138 OK
N6 20 J[20] 5.9 -253.7 8.1 0.30 -0.46 -1.24 -15.36 1.03 OK 0.040 0.846 139 OK
N6 21 1[22] -6.6 -245.3 182 0.30 -1.26 -0.38 -15.36 103 OK 0.091 0.818 138 OK
N6 21 J[21] -0.8 -250.3 53 0.30 -0.89 -0.78 -15.36 1.03 OK 0.026 0.834 139 OK
N6 22 1[23] -13.2 -241.9 20.7 0.30 -1.69 0.07 -15.36 1.03 OK 0.104 0.844 139 OK
N6 22 J[22) -6.6 -246.8 5.8 0.30 -1.26 -0.38 -15.36 1.03 OK 0.029 0.823 1.38 OK
N6 23 1[24] -19.4 -238.8 209 0.30 -2.09 0.50 -15.36 1.03 OK 0.104 1.044 1.46 OK
N6 23 J[23] -13.2 -243.4 4.1 0.30 -1.69 0.07 -15.36 1.03 OK 0.020 0.846 139 OK
N6 24 1[25] -22.2 -235.5 151 0.30 -2.26 0.70 -15.36 1.03 OK 0.076 1132 1.49 OK
N6 24 J[24] -19.4 -239.8 36 0.30 -2.09 0.49 -15.36 1.03 OK 0.018 1.046 1.46 OK
N6 25 1[26] -20.3 -231.5 6.7 0.30 -2.13 0.58 -15.36 103 OK 0.033 1.063 147 OK
N6 25 J[25] -22.2 -235.5 139 0.30 -2.27 0.69 -15.36 1.03 OK 0.070 1133 149 OK
N6 26 1[27] -15.0 -226.9 0.6 0.30 -1.75 0.24 -15.36 1.03 OK 0.003 0.877 1.40 OK
N6 26 J[26] -20.3 -230.6 218 0.30 -2.12 0.59 -15.36 1.03 OK 0.109 1.062 147 OK
N6 27 1[28] 73 -222.1 31 0.30 -1.23 -0.25 -15.36 103 OK 0.016 0.740 135 OK
N6 27 J[27] -15.0 -225.3 27.3 0.30 -175 0.25 -15.36 1.03 OK 0.137 0.874 140 OK
N6 28 1129 15 -217.4 45 0.30 -0.63 -0.82 -15.36 1.03 OK 0.023 0.725 134 OK
N6 28 J[28] 73 -220.0 304 0.30 -1.22 -0.25 -15.36 103 OK 0.152 0.733 135 OK
N6 29 1[30] 10.2 -213.1 3.6 0.30 -0.03 -1.39 -15.36 1.03 OK 0.018 0.710 134 OK
N6 29 J[29] 15 -215.2 312 0.30 -0.62 -0.82 -15.36 1.03 OK 0.156 0.717 134 OK
N6 30 1[31] 179 -209.5 0.7 0.30 0.49 -1.89 -15.36 1.03 OK 0.003 0.945 143 OK
N6 30 J[30] 10.2 -211.0 29.8 0.30 -0.02 -1.38 -15.36 103 OK 0.149 0.703 134 OK
N6 31 1[32] 235 -206.9 4.2 0.30 0.88 -2.26 -15.36 1.03 OK 0.021 1.128 149 OK
N6 31 J[31] 17.9 -207.8 264 0.30 0.50 -1.89 -15.36 1.03 OK 0.132 0.943 143 OK
N6 32 1[33] 26.2 -205.5 108 0.30 1.03 -2.43 -15.36 103 OK 0.054 1214 152 OK
N6 32 J[32 235 -205.8 212 0.30 0.88 -2.25 -15.36 1.03 OK 0.106 1.126 149 OK
N6 33 1[34] 254 -205.6 17.5 0.30 1.01 -2.38 -15.36 1.03 OK 0.088 1.188 151 OK
N6 33 J[33] 26.2 -205.3 145 0.30 1.03 -2.43 -15.36 1.03 OK 0.073 1214 152 OK
N6 34 1[35] 21.6 -207.1 227 0.30 0.75 -2.13 -15.36 103 OK 0.114 1.065 147 OK
N6 34 J[34] 254 -206.2 79 0.30 1.00 -2.38 -15.36 1.03 OK 0.039 1.189 151 OK
N6 35 1[36] 15.7 -209.9 26.2 0.30 0.35 -1.75 -15.36 1.03 OK 0.131 0.873 1.40 OK
N6 35 J[35] 21.6 -208.3 29 0.30 0.74 -2.13 -15.36 1.03 OK 0.015 1.067 147 OK
N6 36 1[37] 18 -214.2 312 0.30 -0.59 -0.83 -15.36 103 OK 0.156 0.714 134 OK
N6 36 J[36] 10.6 -212.1 37 0.30 0.00 -1.41 -15.36 1.03 OK 0.018 0.707 134 OK
N6 37 1[38] -7l -219.1 30.6 0.30 -1.20 -0.26 -15.36 1.03 OK 0.153 0.730 135 OK
N6 37 J[37] 18 -216.4 4.7 0.30 -0.60 -0.84 -15.36 1.03 OK 0.023 0.721 134 OK
N6 38 1[39] -14.9 -224.3 276 0.30 -1.74 0.24 -15.36 103 OK 0.138 0.870 1.40 OK
N6 38 J[38] -7.1 -221.1 3.4 0.30 -121 -0.27 -15.36 1.03 OK 0.017 0.737 135 OK
N6 39 1[40] -20.3 -229.6 223 0.30 -2.12 0.59 -15.36 1.03 OK 0.111 1.060 1.47 OK
N6 39 J[39] -14.9 -226.0 0.2 0.30 -1.74 0.24 -15.36 1.03 OK 0.001 0.872 1.40 OK
N6 40 1[41] -225 -234.7 145 0.30 -2.28 0.72 -15.36 103 OK 0.072 1.140 149 OK
N6 40 J[40] -20.3 -230.6 6.1 0.30 -2.12 0.59 -15.36 1.03 OK 0.031 1.062 147 OK
N6 41 1[42) -20.0 -239.1 43 0.30 -2.13 0.54 -15.36 1.03 OK 0.021 1.064 147 OK
N6 41 J[41] -22.5 -234.7 145 0.30 -2.28 0.72 -15.36 103 OK 0.072 1.140 149 OK
N6 42 1[43] -13.8 -242.7 4.0 0.30 -173 0.11 -15.36 1.03 OK 0.020 0.865 1.40 OK
N6 42 J[42] -20.0 -238.0 208 0.30 -2.13 0.54 -15.36 1.03 OK 0.104 1.063 147 OK
N6 43 1[44] 7.1 -246.0 6.1 0.30 -1.30 -0.34 -15.36 1.03 OK 0.030 0.820 138 OK
N6 43 J[43] -138 -241.1 209 0.30 -1.73 0.12 -15.36 103 OK 0.105 0.863 1.40 OK
N6 44 1[45] -12 -249.5 5.6 0.30 -0.91 -0.75 -15.36 1.03 OK 0.028 0.832 138 OK
N6 44 J[44] 7.1 -244.5 185 0.30 -1.29 -0.34 -15.36 1.03 OK 0.092 0.815 1.38 OK
N6 45 1[46] 5.6 -252.8 8.3 0.30 -0.47 -1.22 -15.36 1.03 OK 0.042 0.843 139 OK
N6 45 J[4s] -1.2 -247.8 19.2 0.30 -0.91 -0.75 -15.36 1.03 OK 0.096 0.826 138 OK
N6 46 1[47] 9.8 -256.8 4.3 0.30 -0.20 -1.51 -15.36 1.03 OK 0.021 0.856 1.39 OK
N6 46 J[46] 5.6 -251.7 129 0.30 -0.46 -1.21 -15.36 1.03 OK 0.065 0.839 139 OK
N6 47 1[48] 4.9 -262.7 135 0.35 -0.51 -0.99 -15.36 103 OK 0.058 0.750 135 OK
N6 47 J[47] 9.8 -256.8 6.2 0.35 -0.25 -1.22 -15.36 1.03 OK 0.026 0.734 135 OK
N6 48 149] 3.0 -270.1 6.3 0.40 -0.56 -0.79 -15.36 1.03 OK 0.024 0.675 132 OK
N6 48 J[48] 4.9 -263.5 12 0.40 -0.48 -0.84 -15.36 1.03 OK 0.004 0.659 132 OK
N6 49 1[S0] -9.8 -277.8 272 0.47 -0.86 -0.32 -15.36 103 OK 0.087 0.591 129 OK
N6 49 J[49] 3.0 -270.1 23.7 0.47 -0.49 -0.65 -15.36 1.03 OK 0.076 0.575 129 OK
N6 50 I[51] -33.2 -288.4 42.4 0.57 -112 0.11 -15.36 1.03 OK 0.112 0.560 1.28 OK
N6 50 J[50] -9.8 -277.9 40.5 0.57 -0.67 -0.31 -15.36 1.03 OK 0.106 0.487 125 OK
N6 51 1[52] -1.9 -290.4 614 0.55 -0.57 -0.49 -15.36 103 OK 0.168 0.528 127 OK
N6 51 J[51] -33.2 -282.6 58.4 0.55 -117 0.15 -15.36 1.03 OK 0.159 0.586 129 OK
N6 52 1 28.0 -297.8 59.6 0.55 0.01 -1.10 -15.36 1.03 OK 0.163 0.549 127 OK
N6 52 J[52] -1.9 -290.1 54.8 0.55 -0.57 -0.49 -15.36 1.03 OK 0.150 0.527 127 OK
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A.5.4.9. Load combination SLU 11

Beam Diagram_Fx / ST_N11
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\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
Cetvmm) | o071 ] Clossoe mm) | 206 ]
1.20 [ e [ o080 ] [ oo [ os0 ]
fog a0 [N/mm?] [fagaoe V/mm?)] 1373 | [ Epvmmy | 26400 |
\ VERIFICHE SEZIONI NON FESSURATE

e M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo 8 g i Osup Oint fed, 80% faagon  |Risultato verifica Tep Oep fevacz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 5 > a a P <F
[N/mm?] [N/mm°] [N/mm?] [N/mm?] [N/mm-] [N/mm®] [N/mm?] Tcp max S Fova
N11 1 1 -35.5 -8.8 33 0.60 -0.61 0.58 -20.47 137 OK 0.008 0.303 152 OK
N11 1 J[2 -35.5 -8.8 33 0.60 -0.61 0.58 -20.47 137 OK 0.008 0.303 152 OK
N11 2 2] -35.5 -7.6 321 0.60 -0.60 0.58 -20.47 137 OK 0.080 0.302 152 OK
N11 2 J31 -213 -7.6 246 0.60 -0.37 0.34 -20.47 137 OK 0.062 0.184 1.46 OK
N11 3 1131 -21.3 -6.7 26.5 0.60 -0.37 0.34 -20.47 137 OK 0.066 0.183 146 OK
N11 3 J[4 -10.0 6.7 19.0 0.60 -0.18 0.15 -20.47 137 OK 0.047 0.089 142 OK
N11 4 1[4] -10.0 -6.1 19.0 0.60 -0.18 0.16 -20.47 137 OK 0.047 0.088 142 OK
N11 4 Js] -24 -6.1 115 0.60 -0.05 0.03 -20.47 137 OK 0.029 0.025 139 OK
N11 5 151 -24 5.7 115 0.60 -0.05 0.03 -20.47 137 OK 0.029 0.024 1.39 OK
N11 5 Je] 15 5.7 4.0 0.60 0.02 -0.03 -20.47 137 OK 0.010 0.017 138 OK
N11 6 (6] 15 -5.5 5.7 0.60 0.02 -0.03 -20.47 137 OK 0.014 0.017 138 OK
N11 6 7 25 -55 18 0.60 0.03 -0.05 -20.47 137 OK 0.005 0.025 139 OK
N11 7 N 25 5.5 18 0.60 0.03 -0.05 -20.47 137 OK 0.005 0.025 1.39 OK
N11 7 J[8] 15 -5.5 5.7 0.60 0.02 -0.03 -20.47 137 OK 0.014 0.017 1.38 OK
N11 8 i8] 15 5.7 4.1 0.60 0.02 -0.03 -20.47 137 OK 0.010 0.017 138 OK
N11 8 J91 -24 5.7 11.6 0.60 -0.05 0.03 -20.47 137 OK 0.029 0.025 139 OK
N11 9 19 -2.4 -6.2 116 0.60 -0.05 0.03 -20.47 137 OK 0.029 0.025 139 OK
N11 9 J[10] -10.1 -6.2 191 0.60 -0.18 0.16 -20.47 137 OK 0.048 0.089 142 OK
N11 10 1[10] -10.1 -6.8 191 0.60 -0.18 0.16 -20.47 137 OK 0.048 0.090 142 OK
N11 10 J[11] -215 -6.8 26.6 0.60 -0.37 0.35 -20.47 137 OK 0.066 0.185 1.46 OK
N11 11 11 -215 -7.8 248 0.60 -0.37 0.34 -20.47 137 OK 0.062 0.185 1.46 OK
N11 11 J[12) -35.8 -7.8 323 0.60 -0.61 0.58 -20.47 137 OK 0.081 0.304 152 OK
N11 12 1[12] -35.8 -9.0 33 0.60 -0.61 0.58 -20.47 137 OK 0.008 0.305 152 OK
N11 12 J[13] -35.7 -9.0 33 0.60 -0.61 0.58 -20.47 137 OK 0.008 0.305 152 OK
N11 13 1[14] 107 -81.4 42.6 0.55 0.06 -0.36 -20.47 137 OK 0.116 0.181 1.46 OK
N11 13 J[13] 35.7 -87.2 52.7 0.55 0.55 -0.87 -20.47 137 OK 0.144 0.434 157 OK
N11 14 1[15] -9.8 -75.9 34.1 0.55 -0.33 0.06 -20.47 137 OK 0.093 0.166 145 OK
N11 14 J[14] 10.7 -81.7 44.2 0.55 0.06 -0.36 -20.47 137 OK 0.121 0.181 1.46 OK
N11 15 1[16] -10.8 -76.9 23 0.57 -0.33 0.06 -20.47 137 OK 0.006 0.167 1.45 OK
N11 15 J[15] -9.8 -84.7 5.8 0.57 -0.33 0.03 -20.47 137 OK 0.015 0.164 145 OK
N11 16 17 -10.8 712 3.4 0.47 -0.44 0.14 -20.47 137 OK 0.011 0.222 148 OK
N11 16 J[16] -10.8 -76.9 35 0.47 -0.46 0.13 -20.47 137 OK 0.011 0.228 148 OK
N11 17 1[18] -112 -66.3 25 0.40 -0.59 0.25 -20.47 137 OK 0.009 0.293 151 OK
N11 17 J[17] -10.8 712 4.2 0.40 -0.58 0.23 -20.47 137 OK 0.016 0.291 151 OK
N11 18 1[19] -9.2 -61.8 71 0.35 -0.62 0.27 -20.47 137 OK 0.031 0.312 152 OK
N11 18 J[18] -112 -66.1 11 0.35 -0.74 0.36 -20.47 137 OK 0.005 0.369 155 OK
N11 19 1[20] -8.2 -57.9 48 0.30 -0.74 0.35 -20.47 137 OK 0.024 0.371 155 OK
N11 19 J[19] -9.2 -61.7 11 0.30 -0.82 0.40 -20.47 137 OK 0.005 0.408 156 OK
N11 20 1[21] 7.1 -54.0 4.9 0.30 -0.66 0.30 -20.47 137 OK 0.024 0.328 153 OK
N11 20 J[20] -8.2 -57.7 0.6 0.30 -0.74 0.36 -20.47 137 OK 0.003 0.370 155 OK
N11 21 1[22] -55 -49.9 57 0.30 -0.53 0.20 -20.47 137 OK 0.028 0.267 150 OK
N11 21 J[21] -7.1 -53.6 0.8 0.30 -0.65 0.30 -20.47 137 OK 0.004 0.327 153 OK
N11 22 123 -4.1 -45.9 5.1 0.30 -0.43 0.12 -20.47 137 OK 0.025 0.214 148 OK
N11 22 J[22) -5.5 -49.5 0.6 0.30 -0.53 0.20 -20.47 137 OK 0.003 0.267 150 OK
N11 23 1[24] -31 -42.1 4.1 0.30 -0.34 0.06 -20.47 137 OK 0.021 0.172 146 OK
N11 23 J[23] -4.1 -45.6 0.1 0.30 -0.43 0.12 -20.47 137 OK 0.001 0.213 1.48 OK
N11 24 1[25] -2.4 -38.7 32 0.30 -0.29 0.03 -20.47 137 OK 0.016 0.143 144 OK
N11 24 J[24] -3.1 -41.9 0.4 0.30 -0.34 0.06 -20.47 137 OK 0.002 0.172 146 OK
N11 25 1[26] -2.0 -355 24 0.30 -0.25 0.01 -20.47 137 OK 0.012 0.126 143 OK
N11 25 J[25] -2.4 -38.5 0.9 0.30 -0.29 0.03 -20.47 137 OK 0.004 0.143 144 OK
N11 26 1[27] -1.9 -32.8 17 0.30 -0.23 0.02 -20.47 137 OK 0.009 0.117 143 OK
N11 26 J[26] -20 -355 12 0.30 -0.25 0.01 -20.47 137 OK 0.006 0.125 143 OK
N11 27 128] -19 -30.4 12 0.30 -0.23 0.03 -20.47 137 OK 0.006 0.114 143 OK
N11 27 J[27] -1.9 -32.7 14 0.30 -0.23 0.02 -20.47 137 OK 0.007 0.117 143 OK
N11 28 1[29] -2.0 -28.4 0.9 0.30 -0.23 0.04 -20.47 137 OK 0.005 0.115 143 OK
N11 28 J[28] -19 -30.4 14 0.30 -0.23 0.03 -20.47 137 OK 0.007 0.114 143 OK
N11 29 1[30] -2.1 -26.9 0.8 0.30 -0.23 0.05 -20.47 137 OK 0.004 0.116 143 OK
N11 29 J[29] -2.0 -28.4 13 0.30 -0.23 0.04 -20.47 137 OK 0.006 0.115 143 OK
N11 30 1[31] -2.2 -25.8 0.9 0.30 -0.23 0.06 -20.47 137 OK 0.004 0.116 143 OK
N11 30 J[30] -2.1 -26.9 11 0.30 -0.23 0.05 -20.47 137 OK 0.005 0.116 143 OK
N11 31 1[32] -2.1 -25.1 11 0.30 -0.22 0.06 -20.47 137 OK 0.005 0.112 143 OK
N11 31 J[31 -2.2 -25.8 0.7 0.30 -0.23 0.06 -20.47 137 OK 0.004 0.116 143 OK
N11 32 1[33] -18 -24.8 15 0.30 -0.20 0.04 -20.47 137 OK 0.008 0.101 142 OK
N11 32 J[32] -21 -25.0 0.3 0.30 -0.22 0.06 -20.47 137 OK 0.001 0.112 143 OK
N11 33 1[34] -1.2 -24.9 21 0.30 -0.16 0.00 -20.47 137 OK 0.010 0.083 141 OK
N11 33 J[33] -1.8 -24.7 0.3 0.30 -0.20 0.04 -20.47 137 OK 0.002 0.101 142 OK
N11 34 1[35] -0.3 -25.4 2.8 0.30 -0.10 -0.07 -20.47 137 OK 0.014 0.085 141 OK
N11 34 J[34] -1.2 -24.7 10 0.30 -0.16 0.00 -20.47 137 OK 0.005 0.082 141 OK
N11 35 1[36] 10 -26.3 35 0.30 -0.02 -0.15 -20.47 137 OK 0.017 0.088 142 OK
N11 35 J[35] -03 -25.1 16 0.30 -0.10 -0.07 -20.47 137 OK 0.008 0.084 141 OK
N11 36 1[37] -2.6 -27.9 14 0.30 -0.27 0.08 -20.47 137 OK 0.007 0.135 144 OK
N11 36 J[36] -2.8 -26.4 0.7 0.30 -0.28 0.10 -20.47 137 OK 0.003 0.138 144 OK
N11 37 1[38] -2.4 -29.9 16 0.30 -0.26 0.06 -20.47 137 OK 0.008 0.129 144 OK
N11 37 J[37] -2.6 -27.9 0.7 0.30 -0.27 0.08 -20.47 137 OK 0.003 0.134 144 OK
N11 38 1[39] 2.2 -32.2 17 0.30 -0.25 0.04 -20.47 137 OK 0.008 0.127 144 OK
N11 38 J[38] -2.4 -29.8 0.9 0.30 -0.26 0.06 -20.47 137 OK 0.005 0.129 144 OK
N11 39 1[40] -2.2 -348 15 0.30 -0.26 0.03 -20.47 137 OK 0.007 0.132 144 OK
N11 39 J[39] -2.2 -32.1 14 0.30 -0.25 0.04 -20.47 137 OK 0.007 0.127 144 OK
N11 40 1[41] -2.5 -37.9 11 0.30 -0.29 0.04 -20.47 137 OK 0.005 0.146 144 OK
N11 40 J[40] -2.2 -349 22 0.30 -0.26 0.03 -20.47 137 OK 0.011 0.132 144 OK
N11 41 1[42] -3.1 -41.2 0.6 0.30 -0.34 0.07 -20.47 137 OK 0.003 0.172 1.46 OK
N11 41 J[41] -25 -38.0 3.1 0.30 -0.29 0.04 -20.47 137 OK 0.015 0.146 144 OK
N11 42 1[43] -4.1 -44.9 0.0 0.30 -0.42 0.12 -20.47 137 OK 0.000 0.212 148 OK
N11 42 J[42] -3.1 -415 4.1 0.30 -0.34 0.07 -20.47 137 OK 0.020 0.172 1.46 OK
N11 43 1[44] -55 -48.8 0.5 0.30 -0.53 0.20 -20.47 137 OK 0.003 0.265 1.50 OK
N11 43 J[43] -4.1 -45.2 5.0 0.30 -0.42 0.12 -20.47 137 OK 0.025 0.212 148 OK
N11 44 1[45] 71 -52.9 0.8 0.30 -0.65 0.30 -20.47 137 OK 0.004 0.325 153 OK
N11 44 J[44] -5.5 -49.2 57 0.30 -0.53 0.20 -20.47 137 OK 0.028 0.265 150 OK
N11 45 1[46] -8.2 -57.0 0.5 0.30 -0.74 0.36 -20.47 137 OK 0.003 0.368 155 OK
N11 45 J[45] 7.1 -53.3 4.9 0.30 -0.65 0.30 -20.47 137 OK 0.024 0.325 153 OK
N11 46 1[47) -9.1 -61.0 10 0.30 -0.81 0.41 -20.47 137 OK 0.005 0.406 1.56 OK
N11 46 J[46] -8.2 -57.2 48 0.30 -0.74 0.36 -20.47 137 OK 0.024 0.368 155 OK
N11 47 1[48] -11.2 -65.4 11 0.35 -0.74 0.36 -20.47 137 OK 0.005 0.368 1.55 OK
N11 47 J[47 -9.1 -61.1 71 0.35 -0.62 0.27 -20.47 137 OK 0.031 0.311 152 OK
N11 48 1[49] -10.8 -70.5 4.2 0.40 -0.58 0.23 -20.47 137 OK 0.016 0.290 151 OK
N11 48 J[48] -11.2 -65.6 25 0.40 -0.58 0.26 -20.47 137 OK 0.009 0.292 151 OK
N11 49 1[50 -10.8 -76.2 35 0.47 -0.45 0.13 -20.47 137 OK 0.011 0.227 1.48 OK
N11 49 J[49] -10.8 -70.5 34 0.47 -0.44 0.14 -20.47 137 OK 0.011 0.221 148 OK
N11 50 1[51] -9.8 -84.0 5.9 0.57 -0.33 0.03 -20.47 137 OK 0.015 0.164 145 OK
N11 50 J[50] -10.8 -76.2 23 0.57 -0.33 0.07 -20.47 137 OK 0.006 0.166 145 OK
N11 51 1[52] 10.7 -81.0 44.0 0.55 0.06 -0.36 -20.47 137 OK 0.120 0.179 1.46 OK
N11 51 J[51] -9.8 -75.3 339 0.55 -0.33 0.06 -20.47 137 OK 0.093 0.165 145 OK
N11 52 1 355 -86.5 525 0.55 0.55 -0.86 -20.47 137 OK 0.143 0.431 157 OK
N11 52 J[52] 10.7 -80.8 424 0.55 0.06 -0.36 -20.47 137 OK 0.116 0.179 1.46 OK
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A.5.4.10.

Load combination SLU 12

Beam Diagram_Fx / ST_N12
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Beam Diagram_Fz / ST_N12

@@

31 f

midas Gen
EQST-PROCESSOR

SI: N12

MEX : 51

MIN : 14

FILE: GL_T1-T3

UNIT: XN

DATE: 03/25/2014
VIEW-DIRECTION

Seite / Pag. 119/164



\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
Cetvmm) | o071 ] Clossoe mm) | 206 ]
1.20 [ e [ o080 ] [ oo [ os0 ]
fog a0 [N/mm?] [fagaoe V/mm?)] 1373 | [ Epvmmy | 26400 |
\ VERIFICHE SEZIONI NON FESSURATE

e M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo 8 g i Osup Oint fed, 80% faagon  |Risultato verifica Tep Oep fevacz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 5 > a a P <F
[N/mm?] [N/mm°] [N/mm?] [N/mm?] [N/mm] [N/mm®] [N/mm?] Tcp max S Fova
N12 1 1 -35.8 -40.2 0.2 0.60 -0.66 0.53 -20.47 137 OK 0.001 0.332 153 OK
N12 1 J[2 -37.2 -40.1 6.4 0.60 -0.69 0.55 -20.47 137 OK 0.016 0.343 154 OK
N12 2 2] -37.2 -34.8 327 0.60 -0.68 0.56 -20.47 137 OK 0.082 0.339 153 OK
N12 2 J31 -22.7 -348 252 0.60 -0.44 0.32 -20.47 137 OK 0.063 0.218 148 OK
N12 3 1131 -22.7 -30.7 275 0.60 -0.43 0.33 -20.47 137 OK 0.069 0.215 148 OK
N12 3 J[4 -10.9 -30.7 20.0 0.60 -0.23 0.13 -20.47 137 OK 0.050 0.116 143 OK
N12 4 1[4] -10.9 -27.8 20.0 0.60 -0.23 013 -20.47 137 OK 0.050 0.114 143 OK
N12 4 Js] -2.8 -27.8 125 0.60 -0.09 0.00 -20.47 137 OK 0.031 0.046 1.40 OK
N12 5 151 -2.8 -25.9 12.5 0.60 -0.09 0.00 -20.47 137 OK 0.031 0.045 1.40 OK
N12 5 Je] 16 -25.9 5.0 0.60 -0.02 -0.07 -20.47 137 OK 0.012 0.043 139 OK
N12 6 (6] 16 -25.0 6.0 0.60 -0.02 -0.07 -20.47 137 OK 0.015 0.042 139 OK
N12 6 7 2.7 -25.0 16 0.60 0.00 -0.09 -20.47 137 OK 0.004 0.043 139 OK
N12 7 N 2.7 -25.0 15 0.60 0.00 -0.09 -20.47 137 OK 0.004 0.043 139 OK
N12 7 J[8] 16 -25.0 6.0 0.60 -0.02 -0.07 -20.47 137 OK 0.015 0.042 139 OK
N12 8 i8] 16 -26.0 5.0 0.60 -0.02 -0.07 -20.47 137 OK 0.012 0.043 139 OK
N12 8 J91 -2.8 -26.0 125 0.60 -0.09 0.00 -20.47 137 OK 0.031 0.045 140 OK
N12 9 19 -2.8 -27.9 125 0.60 -0.09 0.00 -20.47 137 OK 0.031 0.047 1.40 OK
N12 9 J[10] -10.9 -27.9 20.0 0.60 -0.23 0.14 -20.47 137 OK 0.050 0.114 143 OK
N12 10 1[10] -10.9 -30.9 20.0 0.60 -0.23 013 -20.47 137 OK 0.050 0.117 143 OK
N12 10 J[11] -22.8 -30.9 275 0.60 -0.43 0.33 -20.47 137 OK 0.069 0.216 148 OK
N12 11 11 -22.8 -35.0 252 0.60 -0.44 0.32 -20.47 137 OK 0.063 0.219 148 OK
N12 11 J[12) -37.3 -35.0 327 0.60 -0.68 0.56 -20.47 137 OK 0.082 0.340 153 OK
N12 12 1[12] -37.3 -40.4 6.5 0.60 -0.69 0.55 -20.47 137 OK 0.016 0.344 154 OK
N12 12 J[13] -35.9 -40.5 0.1 0.60 -0.67 0.53 -20.47 137 OK 0.000 0.333 153 OK
N12 13 1[14] 20.0 -112.5 305 0.55 0.19 -0.60 -20.47 137 OK 0.083 0.300 152 OK
N12 13 J[13] 359 -118.3 30.1 0.55 0.50 -0.93 -20.47 137 OK 0.082 0.463 159 OK
N12 14 1[15] 3.2 -106.9 32.2 0.55 -0.13 -0.26 -20.47 137 OK 0.088 0.194 147 OK
N12 14 J[14] 20.0 -112.7 318 0.55 0.19 -0.60 -20.47 137 OK 0.087 0.300 152 OK
N12 15 1[16] 7.2 -104.5 5.4 0.57 -0.05 -0.32 -20.47 137 OK 0.014 0.183 1.46 OK
N12 15 J[15] 3.2 -112.3 8.6 0.57 -0.14 -0.26 -20.47 137 OK 0.023 0.197 147 OK
N12 16 17 7.9 -98.8 0.1 0.47 0.00 -0.42 -20.47 137 OK 0.000 0.212 148 OK
N12 16 J[16] 7.2 -104.5 3.0 0.47 -0.03 -0.42 -20.47 137 OK 0.010 0.222 148 OK
N12 17 1[18] 5.0 -93.9 7.4 0.40 -0.05 -0.42 -20.47 137 OK 0.028 0.235 149 OK
N12 17 J[17] 7.9 -98.8 4.1 0.40 0.05 -0.54 -20.47 137 OK 0.015 0.271 1.50 OK
N12 18 1[19] 3.7 -90.1 4.7 0.35 -0.08 -0.44 -20.47 137 OK 0.020 0.257 1.50 OK
N12 18 J[18] 5.0 -94.4 0.7 0.35 -0.02 -0.52 -20.47 137 OK 0.003 0.270 1.50 OK
N12 19 1[20] -0.5 -86.5 104 0.30 -0.32 -0.26 -20.47 137 OK 0.052 0.288 151 OK
N12 19 J[19] 3.7 -90.3 6.2 0.30 -0.05 -0.55 -20.47 137 OK 0.031 0.301 152 OK
N12 20 1[21] -4.9 -83.7 112 0.30 -0.61 0.05 -20.47 137 OK 0.056 0.303 152 OK
N12 20 J[20] -0.5 -87.4 6.7 0.30 -0.32 -0.26 -20.47 137 OK 0.033 0.291 151 OK
N12 21 1[22] -8.0 -81.0 8.7 0.30 -0.80 0.26 -20.47 137 OK 0.043 0.401 156 OK
N12 21 J[21] -4.9 -84.7 3.6 0.30 -0.61 0.05 -20.47 137 OK 0.018 0.305 152 OK
N12 22 123 -9.5 -77.9 5.7 0.30 -0.89 0.37 -20.47 137 OK 0.028 0.445 158 OK
N12 22 J[22) -8.0 -815 0.2 0.30 -0.80 0.26 -20.47 137 OK 0.001 0.402 156 OK
N12 23 1[24] -9.0 -74.6 20 0.30 -0.85 0.35 -20.47 137 OK 0.010 0.423 157 OK
N12 23 J[23] -9.5 -78.0 3.9 0.30 -0.89 0.37 -20.47 137 OK 0.020 0.445 158 OK
N12 24 1[25] -7.0 -71.0 0.8 0.30 -0.70 0.23 -20.47 137 OK 0.004 0.351 154 OK
N12 24 J[24] -9.0 -743 7.2 0.30 -0.85 0.35 -20.47 137 OK 0.036 0.423 157 OK
N12 25 1[26] -39 -67.4 27 0.30 -0.49 0.04 -20.47 137 OK 0.014 0.244 149 OK
N12 25 J[25] -7.0 -70.4 9.5 0.30 -0.70 0.23 -20.47 137 OK 0.047 0.350 154 OK
N12 26 1[27] -0.2 -63.9 39 0.30 -0.23 -0.20 -20.47 137 OK 0.019 0.213 148 OK
N12 26 J[26] -39 -66.6 11.0 0.30 -0.48 0.04 -20.47 137 OK 0.055 0.242 149 OK
N12 27 128] 3.8 -60.6 4.3 0.30 0.05 -0.45 -20.47 137 OK 0.021 0.227 148 OK
N12 27 J[27] -0.2 -62.9 117 0.30 -0.22 -0.20 -20.47 137 OK 0.059 0.210 147 OK
N12 28 1[29] 7.7 -57.6 4.0 0.30 0.32 -0.71 -20.47 137 OK 0.020 0.353 154 OK
N12 28 J[28] 3.8 -59.6 11.7 0.30 0.05 -0.45 -20.47 137 OK 0.059 0.225 148 OK
N12 29 1[30] 113 -55.1 32 0.30 0.57 -0.93 -20.47 137 OK 0.016 0.467 1.59 OK
N12 29 J[29] 7.7 -56.7 111 0.30 0.32 -0.70 -20.47 137 OK 0.055 0.351 154 OK
N12 30 1[31] 14.2 -53.2 18 0.30 0.77 -1.12 -20.47 137 OK 0.009 0.561 163 OK
N12 30 J[30] 113 -54.3 9.9 0.30 0.57 -0.93 -20.47 137 OK 0.050 0.466 159 OK
N12 31 1[32] 16.3 -51.9 0.2 0.30 0.91 -1.26 -20.47 137 OK 0.001 0.630 1.66 OK
N12 31 J[31 14.2 -52.5 8.4 0.30 0.77 -1.12 -20.47 137 OK 0.042 0.560 163 OK
N12 32 1[33] 175 -51.2 17 0.30 1.00 -1.34 -20.47 137 OK 0.009 0.669 167 OK
N12 32 J[32] 16.3 -51.4 6.5 0.30 0.92 -1.26 -20.47 137 OK 0.033 0.629 1.66 OK
N12 33 1[34] 17.8 -51.3 36 0.30 1.01 -1.35 -20.47 137 OK 0.018 0.677 1.68 OK
N12 33 J[33] 175 -51.0 46 0.30 1.00 -1.34 -20.47 137 OK 0.023 0.669 167 OK
N12 34 1[35] 17.1 -52.0 55 0.30 0.96 -1.31 -20.47 137 OK 0.027 0.655 167 OK
N12 34 J[34] 17.8 -51.3 27 0.30 101 -1.36 -20.47 137 OK 0.013 0.678 1.68 OK
N12 35 1[36] 155 -53.4 71 0.30 0.86 -1.21 -20.47 137 OK 0.036 0.606 1.65 OK
N12 35 J[35] 171 -52.3 0.9 0.30 0.96 -1.31 -20.47 137 OK 0.005 0.656 167 OK
N12 36 1[37] 8.2 -55.9 11.0 0.30 0.36 -0.73 -20.47 137 OK 0.055 0.366 155 OK
N12 36 J[36] 117 -54.3 31 0.30 0.60 -0.96 -20.47 137 OK 0.015 0.481 1.60 OK
N12 37 1[38] 4.3 -58.8 117 0.30 0.09 -0.48 -20.47 137 OK 0.059 0.240 149 OK
N12 37 J[37] 8.2 -56.8 4.0 0.30 0.36 -0.74 -20.47 137 OK 0.020 0.368 155 OK
N12 38 1[39] 0.2 -62.1 118 0.30 -0.19 -0.22 -20.47 137 OK 0.059 0.207 1.47 OK
N12 38 J[38] 4.3 -59.8 4.4 0.30 0.08 -0.48 -20.47 137 OK 0.022 0.242 1.49 OK
N12 39 1[40] -3.6 -65.8 112 0.30 -0.46 0.02 -20.47 137 OK 0.056 0.231 148 OK
N12 39 J[39] 0.2 -63.1 4.1 0.30 -0.20 -0.22 -20.47 137 OK 0.021 0.210 147 OK
N12 40 1[41] -6.8 -69.7 9.8 0.30 -0.69 0.22 -20.47 137 OK 0.049 0.344 154 OK
N12 40 J[40] -3.6 -66.7 31 0.30 -0.46 0.02 -20.47 137 OK 0.015 0.232 148 OK
N12 41 1[42] -9.0 -736 7.6 0.30 -0.85 0.36 -20.47 137 OK 0.038 0.423 157 OK
N12 41 J[41] -6.8 -70.3 12 0.30 -0.69 0.22 -20.47 137 OK 0.006 0.345 154 OK
N12 42 1[43] 9.7 774 4.4 0.30 -0.91 0.39 -20.47 137 OK 0.022 0.454 158 OK
N12 42 J[42] -9.0 -739 15 0.30 -0.85 0.35 -20.47 137 OK 0.008 0.424 157 OK
N12 43 1[44] -8.6 -81.0 0.4 0.30 -0.84 0.30 -20.47 137 OK 0.002 0.420 157 OK
N12 43 J[43] -9.7 -77.4 5.1 0.30 -0.91 0.39 -20.47 137 OK 0.026 0.454 158 OK
N12 44 1[45] -5.6 -84.2 35 0.30 -0.65 0.09 -20.47 137 OK 0.017 0.326 153 OK
N12 44 J[44] -8.6 -80.5 85 0.30 -0.84 0.30 -20.47 137 OK 0.043 0.419 157 OK
N12 45 1[46] -11 -86.9 6.7 0.30 -0.36 -0.22 -20.47 137 OK 0.034 0.290 151 OK
N12 45 J[45] -5.6 -83.1 113 0.30 -0.65 0.09 -20.47 137 OK 0.056 0.324 153 OK
N12 46 1[47) 32 -89.7 6.4 0.30 -0.09 -0.51 -20.47 137 OK 0.032 0.299 152 OK
N12 46 J[46] -11 -86.0 106 0.30 -0.36 -0.22 -20.47 137 OK 0.053 0.287 151 OK
N12 47 1[48] 4.6 -93.9 0.9 0.35 -0.04 -0.50 -20.47 137 OK 0.004 0.268 150 OK
N12 47 J[47 3.2 -89.5 4.9 0.35 -0.10 -0.41 -20.47 137 OK 0.021 0.256 1.50 OK
N12 48 1[49] 7.6 -98.2 43 0.40 0.04 -0.53 -20.47 137 OK 0.016 0.265 150 OK
N12 48 J[48] 4.6 -93.3 76 0.40 -0.06 -0.41 -20.47 137 OK 0.028 0.233 149 OK
N12 49 1[50 7.0 -103.9 28 0.47 -0.03 -0.41 -20.47 137 OK 0.009 0.221 1.48 OK
N12 49 J[49] 7.6 -98.2 0.3 0.47 0.00 -0.42 -20.47 137 OK 0.001 0.209 147 OK
N12 50 1[51] 32 -111.7 83 0.57 -0.14 -0.25 -20.47 137 OK 0.022 0.196 147 OK
N12 50 J[50] 7.0 -103.9 5.2 0.57 -0.05 -0.31 -20.47 137 OK 0.014 0.182 146 OK
N12 51 1[52] 199 -112.1 318 0.55 0.19 -0.60 -20.47 137 OK 0.087 0.299 152 OK
N12 51 J[51] 32 -106.3 322 0.55 -0.13 -0.26 -20.47 137 OK 0.088 0.193 147 OK
N12 52 1 35.8 -117.6 30.1 0.55 0.50 -0.92 -20.47 137 OK 0.082 0.462 159 OK
N12 52 J[52] 199 -111.9 30.5 0.55 0.19 -0.60 -20.47 137 OK 0.083 0.299 152 OK
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A.5.4.11. Load combination SLU 21 Block analysis

Beam Diagram_Fx - Block analysis / ST_N21
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Beam Diagram_Fz - Block analysis / ST_N21
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\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[Faimm | w071 T
e T om ] [ e [ ow ] [ e T ow

fog s [N/mm’] [fagoon /mm?] 1373 | [ Eotwmmi [ 26400 |

| VERIFICHE SEZIONI NON FESSURATE

Ao d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
[ERMEREEERCH | i Nodo Ma Na Va ¢ G Gt fm‘m Risultato verifica T Tep fevaez | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 o a a P <F
[N/mm®] [N/mm®] [N/mm’] [N/mm®] IN/mm?] [N/mm?] IN/mm?]_| Tep max S Feva
N21 1 1 -30.6 -34.2 8.4 0.53 -0.72 0.59 -20.47 137 OK 0.024 0.359 154 OK
N21 1 J[2 -35.7 -34.2 15.0 0.53 -0.83 0.70 -20.47 137 OK 0.042 0.414 157 OK
N21 2 2] -35.7 -29.7 293 0.53 -0.82 071 -20.47 137 OK 0.083 0.410 156 OK
N21 2 J3] -22.9 -29.7 218 0.53 -0.55 0.43 -20.47 137 OK 0.062 0.273 150 OK
N21 3 131 -22.9 -26.2 27.4 0.53 -0.54 0.44 -20.47 137 OK 0.078 0.270 150 OK
N21 3 J[4 -111 -26.2 199 0.53 -0.29 0.19 -20.47 137 OK 0.056 0.143 144 OK
N21 4 1141 -111 -237 199 0.53 -0.28 0.19 -20.47 137 OK 0.056 0.141 144 OK
N21 4 J[5] -3.1 -23.7 12.4 0.53 -0.11 0.02 -20.47 137 OK 0.035 0.055 140 OK
N21 5 5] -3.1 -22.1 124 0.53 -0.11 0.02 -20.47 137 OK 0.035 0.053 140 OK
N21 5 Je] 13 -22.1 4.9 0.53 -0.01 -0.07 -20.47 137 OK 0.014 0.042 139 OK
N21 6 I[6] 13 -213 6.0 0.53 -0.01 -0.07 -20.47 137 OK 0.017 0.040 139 OK
N21 6 J7 2.4 -213 15 0.53 0.01 -0.09 -20.47 137 OK 0.004 0.046 140 OK
N21 7 I 24 -213 15 0.53 0.01 -0.09 -20.47 137 OK 0.004 0.046 1.40 OK
N21 7 J[8] 13 -213 6.0 0.53 -0.01 -0.07 -20.47 137 OK 0.017 0.040 139 OK
N21 8 181 13 -22.1 5.2 0.53 -0.01 -0.07 -20.47 137 OK 0.015 0.042 139 OK
N21 8 J[9] -3.2 -22.1 12.7 0.53 -0.11 0.03 -20.47 137 OK 0.036 0.055 140 OK
N21 9 19 -3.2 -23.7 127 0.53 -0.11 0.02 -20.47 137 OK 0.036 0.057 1.40 OK
N21 9 J[10 -115 -237 202 0.53 -0.29 0.20 -20.47 137 OK 0.057 0.145 144 OK
N21 10 1[10] -115 -26.2 20.2 0.53 -0.29 0.20 -20.47 137 OK 0.057 0.147 144 OK
N21 10 J[11] -23.4 -26.2 277 0.53 -0.55 0.45 -20.47 137 OK 0.078 0.275 1.50 OK
N21 11 1[11] -23.4 -29.6 229 0.53 -0.56 0.44 -20.47 137 OK 0.065 0.278 151 OK
N21 11 J[12) -36.8 -29.6 304 0.53 -0.84 073 -20.47 137 OK 0.086 0.421 157 OK
N21 12 1[12] -36.8 -34.2 139 0.53 -0.85 0.72 -20.47 137 OK 0.039 0.425 157 OK
N21 12 J[13] -32.1 -34.2 73 0.53 -0.75 0.62 -20.47 137 OK 0.021 0.375 155 OK
N21 13 1[14] 9.7 -120.0 40.6 0.48 0.00 -0.50 -20.47 137 OK 0.127 0.251 149 OK
N21 13 J[13] 32.1 -125.8 45.0 0.48 0.57 -1.10 -20.47 137 OK 0.140 0.549 162 OK
N21 14 1[15] -112 -114.5 377 0.48 -0.53 0.05 -20.47 137 OK 0.118 0.266 150 OK
N21 14 J[14] 9.7 -120.3 42.0 0.48 0.00 -0.50 -20.47 137 OK 0.131 0.251 1.49 OK
N21 15 I[16] 73 -113.8 79 0.50 -0.40 -0.05 -20.47 137 OK 0.024 0.228 148 OK
N21 15 J[15] -11.2 -121.6 5.9 0.50 -0.51 0.03 -20.47 137 OK 0.018 0.256 150 OK
N21 16 17 -5.6 -108.1 43 0.40 -0.48 -0.06 -20.47 137 OK 0.016 0.270 1.50 OK
N21 16 J[16] 7.3 -113.8 29 0.40 -0.56 -0.01 -20.47 137 OK 0.011 0.285 151 OK
N21 17 1[18] -6.5 -103.3 13 0.33 -0.67 0.05 -20.47 137 OK 0.006 0.336 153 OK
N21 17 J[17] -5.6 -108.1 25 0.33 -0.63 -0.02 -20.47 137 OK 0.011 0.328 153 OK
N21 18 1[19] -4.9 -98.8 34 0.28 -0.73 0.02 -20.47 137 OK 0.018 0.365 154 OK
N21 18 J[ig] -6.5 -103.2 29 0.28 -0.87 013 -20.47 137 OK 0.015 0.433 157 OK
N21 19 1[20] -6.0 -95.1 19 0.23 -1.09 0.26 -20.47 137 OK 0.012 0.545 1.62 OK
N21 19 J[19] -4.9 -98.8 22 0.23 -0.99 0.13 -20.47 137 OK 0.015 0.494 1.60 OK
N21 20 1[21] 7.2 -91.6 24 0.23 -1.21 0.41 -20.47 137 OK 0.016 0.605 1.65 OK
N21 20 J[20] -6.0 -95.3 24 0.23 -1.09 0.26 -20.47 137 OK 0.015 0.546 162 OK
N21 21 1[22] -7.5 -88.0 10 0.23 -123 0.47 -20.47 137 OK 0.006 0.616 1.65 OK
N21 21 J[21] 7.2 917 0.4 0.23 -1.21 0.41 -20.47 137 OK 0.002 0.605 1.65 OK
N21 22 1[23] 79 -84.5 14 0.23 -1.26 0.53 -20.47 137 OK 0.009 0.632 1.66 OK
N21 22 J[22] -75 -88.1 0.3 0.23 -1.23 0.47 -20.47 137 OK 0.002 0.616 1.65 OK
N21 23 1[24] -84 -81.2 16 0.23 -1.30 0.60 -20.47 137 OK 0.011 0.651 167 OK
N21 23 J[23] 79 -84.6 0.2 0.23 -1.27 0.53 -20.47 137 OK 0.001 0.633 1.66 OK
N21 24 1[25] -84 -78.0 10 0.23 -1.29 0.61 -20.47 137 OK 0.007 0.646 167 OK
N21 24 J[24] -8.4 -81.2 0.8 0.23 -1.30 0.60 -20.47 137 OK 0.005 0.651 167 OK
N21 25 126] 7.2 -74.8 12 0.23 -1.15 0.50 -20.47 137 OK 0.008 0.573 1.63 OK
N21 25 J[25] -84 -77.8 35 0.23 -1.29 0.62 -20.47 137 OK 0.023 0.646 1.66 OK
N21 26 1[27] -37 -715 5.8 0.23 -0.73 0.11 -20.47 137 OK 0.038 0.365 154 OK
N21 26 J[26] 7.2 -74.2 8.4 0.23 -1.14 0.50 -20.47 137 OK 0.055 0.572 163 OK
N21 27 128] 24 -67.9 9.1 0.23 -0.02 -0.57 -20.47 137 OK 0.059 0.295 151 OK
N21 27 J[27] -3.7 -70.3 146 0.23 -0.72 011 -20.47 137 OK 0.095 0.362 154 OK
N21 28 1[29] 8.6 -64.3 6.5 0.23 0.70 -1.26 -20.47 137 OK 0.043 0.628 1.66 OK
N21 28 J[28] 24 -66.3 174 0.23 -0.01 -0.56 -20.47 137 OK 0.113 0.288 151 OK
N21 29 1[30] 120 -61.5 18 0.23 1.09 -1.62 -20.47 137 OK 0.012 0.812 173 OK
N21 29 J[29] 8.6 -63.1 144 0.23 0.70 -1.25 -20.47 137 OK 0.094 0.625 1.66 OK
N21 30 1[31] 10.6 -60.1 10.5 0.23 0.94 -1.46 -20.47 137 OK 0.069 0.730 170 OK
N21 30 J[30] 120 -61.2 5.8 0.23 1.09 -1.62 -20.47 137 OK 0.038 0.811 173 OK
N21 31 1[32] 6.0 -60.2 144 0.23 0.42 -0.94 -20.47 137 OK 0.094 0.471 159 OK
N21 31 J[31] 10.6 -60.9 31 0.23 0.93 -1.46 -20.47 137 OK 0.020 0.732 170 OK
N21 32 1[33] 0.8 -61.3 132 0.23 -0.18 -0.36 -20.47 137 OK 0.086 0.267 150 OK
N21 32 J[32] 6.0 -61.6 6.9 0.23 0.41 -0.95 -20.47 137 OK 0.045 0.474 159 OK
N21 33 1[34] -29 -62.7 9.3 0.23 -0.60 0.06 -20.47 137 OK 0.060 0.302 152 OK
N21 33 J[33] 0.8 -62.5 55 0.23 -0.18 -0.36 -20.47 137 OK 0.036 0.272 150 OK
N21 34 1[35] -4.6 -64.1 5.2 0.23 -0.80 0.24 -20.47 137 OK 0.034 0.400 1.56 OK
N21 34 J[34] -2.9 -63.4 15 0.23 -0.61 0.06 -20.47 137 OK 0.010 0.303 152 OK
N21 35 1[36] -4.1 -65.4 0.9 0.23 -0.75 0.18 -20.47 137 OK 0.006 0.376 155 OK
N21 35 J[35] -4.6 -64.2 27 0.23 -0.80 0.24 -20.47 137 OK 0.018 0.400 156 OK
N21 36 1[37] 71 -67.0 0.2 0.23 -1.10 0.52 -20.47 137 OK 0.001 0.551 1.63 OK
N21 36 J[36] 79 -65.5 33 0.23 -1.18 0.61 -20.47 137 OK 0.021 0.591 164 OK
N21 37 1[38] -5.7 -68.7 13 0.23 -0.95 0.35 -20.47 137 OK 0.008 0.473 159 OK
N21 37 J[37] 7.1 -66.8 45 0.23 -1.10 0.52 -20.47 137 OK 0.029 0.550 162 OK
N21 38 1[39] -4.2 -70.7 15 0.23 -0.78 017 -20.47 137 OK 0.010 0.392 156 OK
N21 38 J[38] 5.7 -68.4 4.4 0.23 -0.94 0.35 -20.47 137 OK 0.029 0.472 159 OK
N21 39 1[40] -3.1 -73.1 10 0.23 -0.67 0.03 -20.47 137 OK 0.006 0.333 153 OK
N21 39 J[39] -4.2 -70.4 36 0.23 -0.78 0.17 -20.47 137 OK 0.023 0.392 1.56 OK
N21 40 1[41] -2.5 -75.9 0.1 0.23 -0.61 -0.05 -20.47 137 OK 0.001 0.330 153 OK
N21 40 J[40] -3.1 =729 23 0.23 -0.67 0.03 -20.47 137 OK 0.015 0.333 153 OK
N21 41 1[42] -2.5 -79.1 0.9 0.23 -0.62 -0.07 -20.47 137 OK 0.006 0.344 154 OK
N21 41 J[41] -2.5 -75.8 10 0.23 -0.61 -0.05 -20.47 137 OK 0.006 0.330 153 OK
N21 42 1[43] -3.0 -82.6 18 0.23 -0.70 -0.02 -20.47 137 OK 0.012 0.359 154 OK
N21 42 J[42] -25 -79.1 0.3 0.23 -0.62 -0.07 -20.47 137 OK 0.002 0.344 154 OK
N21 43 1[44] -3.9 -86.4 23 0.23 -0.81 0.06 -20.47 137 OK 0.015 0.407 1.56 OK
N21 43 J[43] -3.0 -82.8 13 0.23 -0.70 -0.02 -20.47 137 OK 0.008 0.360 154 OK
N21 44 1[45] -4.8 -90.3 22 0.23 -0.94 0.15 -20.47 137 OK 0.014 0.469 159 OK
N21 44 J[44] -39 -86.6 16 0.23 -0.81 0.06 -20.47 137 OK 0.011 0.407 156 OK
N21 45 1[46] 47 -94.2 0.2 0.23 -0.94 0.13 -20.47 137 OK 0.001 0.472 159 OK
N21 45 J[4s] -4.8 -90.5 0.2 0.23 -0.94 0.15 -20.47 137 OK 0.001 0.469 159 OK
N21 46 1[47] -4.5 -97.9 0.6 0.23 -0.94 0.09 -20.47 137 OK 0.004 0.469 159 OK
N21 46 J[46] 47 -94.2 0.2 0.23 -0.94 0.13 -20.47 137 OK 0.002 0.472 159 OK
N21 47 1[48] -6.7 -102.3 4.0 0.28 -0.88 0.15 -20.47 137 OK 0.022 0.438 158 OK
N21 47 J[47] -4.5 -98.0 46 0.28 -0.70 0.00 -20.47 137 OK 0.024 0.350 154 OK
N21 48 1[49] -6.1 -107.4 17 0.33 -0.66 0.01 -20.47 137 OK 0.008 0.332 153 OK
N21 48 J[48] -6.7 -102.5 0.5 0.33 -0.68 0.06 -20.47 137 OK 0.002 0.339 153 OK
N21 49 1[S0] -8.2 -113.1 34 0.40 -0.59 0.02 -20.47 137 OK 0.013 0.295 151 OK
N21 49 J[49] -6.1 -107.4 4.8 0.40 -0.50 -0.04 -20.47 137 OK 0.018 0.268 1.50 OK
N21 50 I[51] -12.3 -120.9 6.3 0.50 -0.54 0.05 -20.47 137 OK 0.019 0.268 150 OK
N21 50 J[50] -8.2 -113.1 8.2 0.50 -0.42 -0.03 -20.47 137 OK 0.025 0.226 148 OK
N21 51 1[52] 8.4 -119.7 41.6 0.48 -0.03 -0.47 -20.47 137 OK 0.130 0.249 149 OK
N21 51 J[51] -12.3 -114.0 37.3 0.48 -0.56 0.08 -20.47 137 OK 0.116 0.279 151 OK
N21 52 1 30.6 -125.3 44.5 0.48 0.54 -1.06 -20.47 137 OK 0.139 0.529 1.62 OK
N21 52 J[52] 8.4 -119.5 40.2 0.48 -0.03 -0.47 -20.47 137 OK 0.126 0.249 1.49 OK
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A.5.4.12. Load combination SLU 21 FEM analysis
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Beam Diagram_Fz - FEM analysis / CBC_N21
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\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[Faimm | w071 T
e T om ] [ e [ ow ] [ e T ow

fog s [N/mm’] [fagoon /mm?] 1373 | [ Eotwmmi [ 26400 |

| VERIFICHE SEZIONI NON FESSURATE

Ao d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
[ERMEREEERCH | i Nodo Ma Na Va ¢ G Gt fm‘m Risultato verifica T Tep fevaez | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 o a a P <F
[N/mm®] [N/mm®] [N/mm’] [N/mm®] IN/mm?] [N/mm®] IN/mm?]_| Tep max S Feva
N21 1 1 -39.2 -745 235 0.53 -0.98 0.70 -20.47 137 OK 0.066 0.489 1.60 OK
N21 1 J[2 -51.0 -74.5 30.1 0.53 -1.23 0.95 -20.47 137 OK 0.085 0.615 1.65 OK
N21 2 2] -51.0 -64.6 375 0.53 -1.21 0.97 -20.47 137 OK 0.106 0.605 1.65 OK
N21 2 J3] -34.1 -64.6 30.0 0.53 -0.85 0.61 -20.47 137 OK 0.085 0.425 157 OK
N21 3 131 -34.1 -57.0 30.0 0.53 -0.84 0.62 -20.47 137 OK 0.085 0.418 157 OK
N21 3 J[4 -21.0 -57.0 225 0.53 -0.56 0.34 -20.47 137 OK 0.064 0.278 151 OK
N21 4 1141 -21.0 -51.6 225 0.53 -0.55 0.35 -20.47 137 OK 0.064 0.273 150 OK
N21 4 J[5] -117 -51.6 15.0 0.53 -0.35 0.15 -20.47 137 OK 0.042 0.173 146 OK
N21 5 5] -117 -48.1 15.0 0.53 -0.34 0.16 -20.47 137 OK 0.042 0.170 146 OK
N21 5 Je] -6.1 -48.1 75 0.53 -0.22 0.04 -20.47 137 OK 0.021 0.110 143 OK
N21 6 I[6] -6.1 -46.4 75 0.53 -0.22 0.04 -20.47 137 OK 0.021 0.108 143 OK
N21 6 J7 -4.2 -46.4 0.0 0.53 -0.18 0.00 -20.47 137 OK 0.000 0.089 142 OK
N21 7 I 4.2 -46.4 0.0 0.53 -0.18 0.00 -20.47 137 OK 0.000 0.089 142 OK
N21 7 J[8] -6.1 -46.4 75 0.53 -0.22 0.04 -20.47 137 OK 0.021 0.109 143 OK
N21 8 181 -6.1 -48.1 75 0.53 -0.22 0.04 -20.47 137 OK 0.021 0.111 143 OK
N21 8 J[9] -117 -48.1 15.0 0.53 -0.34 0.16 -20.47 137 OK 0.043 0.171 1.46 OK
N21 9 19 -117 -51.7 15.0 0.53 -0.35 0.15 -20.47 137 OK 0.043 0.174 1.46 OK
N21 9 J[10 -211 -51.7 225 0.53 -0.55 0.35 -20.47 137 OK 0.064 0.274 150 OK
N21 10 1[10] -21.1 -57.1 225 0.53 -0.56 0.34 -20.47 137 OK 0.064 0.280 151 OK
N21 10 J[11] -34.3 -57.1 30.0 0.53 -0.84 0.62 -20.47 137 OK 0.085 0.420 157 OK
N21 11 1[11] -34.3 -64.7 30.0 0.53 -0.85 0.61 -20.47 137 OK 0.085 0.427 157 OK
N21 11 J[12) 512 -64.7 375 0.53 -1.22 0.97 -20.47 137 OK 0.106 0.608 1.65 OK
N21 12 1[12] -51.2 -74.6 30.1 0.53 -123 0.95 -20.47 137 OK 0.085 0.617 1.65 OK
N21 12 J[13] -39.4 -74.7 235 0.53 -0.98 0.70 -20.47 137 OK 0.067 0.491 1.60 OK
N21 13 1[14] 5.1 -228.0 63.7 0.48 -0.34 -0.61 -20.47 137 OK 0.199 0.475 159 OK
N21 13 J[13] 394 -233.8 67.3 0.48 0.54 -1.51 -20.47 137 OK 0.210 0.756 171 OK
N21 14 1[15] -28.7 -222.6 63.6 0.48 -1.21 0.28 -20.47 137 OK 0.199 0.606 1.65 OK
N21 14 J[14] 5.1 -228.4 65.8 0.48 -0.34 -0.61 -20.47 137 OK 0.206 0.476 159 OK
N21 15 I[16] -16.7 -224.3 205 0.50 -0.85 -0.05 -20.47 137 OK 0.062 0.449 158 OK
N21 15 J[15] -28.7 -232.1 22.0 0.50 -115 0.23 -20.47 137 OK 0.066 0.577 164 OK
N21 16 17 -10.7 -218.5 10.6 0.40 -0.95 -0.14 -20.47 137 OK 0.040 0.546 1.62 OK
N21 16 J[16] -16.7 -224.2 132 0.40 -1.19 0.07 -20.47 137 OK 0.050 0.594 164 OK
N21 17 1[18] -112 -213.7 29 0.33 -1.26 -0.03 -20.47 137 OK 0.013 0.648 167 OK
N21 17 J[17] -10.7 -218.5 0.9 0.33 -125 -0.07. -20.47 137 OK 0.004 0.662 167 OK
N21 18 1[19] -7.0 -208.9 56 0.28 -1.28 -0.21 -20.47 137 OK 0.030 0.746 171 OK
N21 18 J[ig] -112 -213.2 111 0.28 -1.62 0.10 -20.47 137 OK 0.059 0.809 173 OK
N21 19 1[20] -8.3 -205.0 59 0.23 -1.83 0.05 -20.47 137 OK 0.039 0.916 177 OK
N21 19 J[19] -7.0 -208.8 0.5 0.23 -1.70 -0.11 -20.47 137 OK 0.003 0.908 177 OK
N21 20 1[21] -9.6 -201.5 6.8 0.23 -1.97 0.21 -20.47 137 OK 0.044 0.984 1.80 OK
N21 20 J[20] -83 -205.3 13 0.23 -1.83 0.05 -20.47 137 OK 0.008 0.916 177 OK
N21 21 1[22] -8.6 -197.8 29 0.23 -1.84 0.12 -20.47 137 OK 0.019 0.919 177 OK
N21 21 J[21] -9.6 -201.5 6.7 0.23 -1.97 0.21 -20.47 137 OK 0.044 0.984 1.80 OK
N21 22 1[23] -75 -193.9 34 0.23 -1.69 0.01 -20.47 137 OK 0.022 0.847 175 OK
N21 22 J[22] -8.6 -197.5 77 0.23 -1.84 0.12 -20.47 137 OK 0.050 0.918 177 OK
N21 23 1[24] -6.7 -190.2 4.7 0.23 -1.59 -0.07 -20.47 137 OK 0.031 0.827 174 OK
N21 23 J[23] -7.5 -193.7 78 0.23 -1.69 0.01 -20.47 137 OK 0.051 0.847 175 OK
N21 24 1[25] -6.3 -186.8 6.3 0.23 -1.53 -0.09 -20.47 137 OK 0.041 0.812 173 OK
N21 24 J[24] -6.7 -190.0 7.6 0.23 -159 -0.07 -20.47 137 OK 0.050 0.826 174 OK
N21 25 126] -6.3 -183.7 76 0.23 -1.51 -0.09 -20.47 137 OK 0.050 0.799 173 OK
N21 25 J[25] -6.3 -186.7 76 0.23 -1.53 -0.09 -20.47 137 OK 0.050 0.812 173 OK
N21 26 1[27] -6.2 -181.0 8.3 0.23 -1.49 -0.08 -20.47 137 OK 0.054 0.787 172 OK
N21 26 J[26] -6.3 -183.7 8.3 0.23 -151 -0.09 -20.47 137 OK 0.054 0.799 173 OK
N21 27 128] 5.7 -178.5 79 0.23 -1.42 -0.13 -20.47 137 OK 0.052 0.776 172 OK
N21 27 J[27] -6.2 -180.9 10.0 0.23 -1.49 -0.08 -20.47 137 OK 0.065 0.786 172 OK
N21 28 1[29] -4.0 -176.2 6.2 0.23 -122 -0.32 -20.47 137 OK 0.041 0.766 171 OK
N21 28 J[28] 5.7 -178.2 129 0.23 -1.42 -0.13 -20.47 137 OK 0.084 0.775 172 OK
N21 29 1[30] -13 -174.1 4.9 0.23 -0.90 -0.61 -20.47 137 OK 0.032 0.757 171 OK
N21 29 J[29] -4.0 -175.7 155 0.23 -1.21 -0.31 -20.47 137 OK 0.101 0.764 171 OK
N21 30 1[31] 16 -172.3 5.1 0.23 -0.57 -0.93 -20.47 137 OK 0.033 0.749 171 OK
N21 30 J[30] -13 -173.4 16.5 0.23 -0.90 -0.61 -20.47 137 OK 0.108 0.754 171 OK
N21 31 1[32] 4.0 -170.9 6.5 0.23 -0.28 -1.20 -20.47 137 OK 0.043 0.743 170 OK
N21 31 J[31] 16 -171.6 16.1 0.23 -0.56 -0.93 -20.47 137 OK 0.105 0.746 171 OK
N21 32 1[33] 54 -170.2 9.2 0.23 -0.13 -1.35 -20.47 137 OK 0.060 0.740 170 OK
N21 32 J[32] 4.0 -170.4 145 0.23 -0.28 -1.20 -20.47 137 OK 0.095 0.741 170 OK
N21 33 1[34] 53 -170.2 120 0.23 -0.14 -1.34 -20.47 137 OK 0.078 0.740 170 OK
N21 33 J[33] 5.4 -170.0 118 0.23 -0.13 -1.35 -20.47 137 OK 0.077 0.739 170 OK
N21 34 1[35] 4.1 -171.1 137 0.23 -0.28 -1.21 -20.47 137 OK 0.089 0.744 1.70 OK
N21 34 J[34] 5.3 -170.4 9.0 0.23 -0.14 -1.34 -20.47 137 OK 0.059 0.741 1.70 OK
N21 35 1[36] 24 -172.6 141 0.23 -0.48 -1.02 -20.47 137 OK 0.092 0.751 171 OK
N21 35 J[35] 4.1 -171.5 75 0.23 -0.28 -1.21 -20.47 137 OK 0.049 0.746 171 OK
N21 36 1[37] -4.2 -175.0 157 0.23 -1.24 -0.28 -20.47 137 OK 0.103 0.761 171 OK
N21 36 J[36] -14 -173.5 4.7 0.23 -0.91 -0.60 -20.47 137 OK 0.030 0.754 171 OK
N21 37 1[38] -6.1 -177.6 133 0.23 -1.46 -0.08 -20.47 137 OK 0.087 0.772 172 OK
N21 37 J[37] 4.2 -175.6 5.9 0.23 -1.24 -0.29 -20.47 137 OK 0.038 0.764 171 OK
N21 38 1[39] -6.7 -180.3 101 0.23 -1.54 -0.03 -20.47 137 OK 0.066 0.784 172 OK
N21 38 J[38] -6.1 -177.9 79 0.23 -1.46 -0.08 -20.47 137 OK 0.051 0.774 172 OK
N21 39 1[40] -6.6 -183.1 8.2 0.23 -155 -0.05 -20.47 137 OK 0.054 0.796 173 OK
N21 39 J[39] -6.7 -180.4 8.4 0.23 -1.54 -0.03 -20.47 137 OK 0.055 0.784 172 OK
N21 40 1[41] -6.6 -186.1 75 0.23 -1.56 -0.06 -20.47 137 OK 0.049 0.809 173 OK
N21 40 J[40] -6.6 -183.1 78 0.23 -155 -0.05 -20.47 137 OK 0.051 0.796 173 OK
N21 41 1[42] -6.9 -189.4 74 0.23 -1.60 -0.04 -20.47 137 OK 0.048 0.824 174 OK
N21 41 J[41] -6.6 -186.2 6.4 0.23 -1.56 -0.06 -20.47 137 OK 0.042 0.809 173 OK
N21 42 1[43] -7.6 -193.0 7.6 0.23 -1.70 0.02 -20.47 137 OK 0.050 0.851 175 OK
N21 42 J[42] -6.9 -189.6 4.9 0.23 -1.60 -0.04 -20.47 137 OK 0.032 0.824 174 OK
N21 43 1[44] -8.7 -196.9 75 0.23 -1.84 0.13 -20.47 137 OK 0.049 0.919 177 OK
N21 43 J[43] 7.6 -193.3 35 0.23 -1.70 0.02 -20.47 137 OK 0.023 0.852 175 OK
N21 44 1[45] -9.6 -200.9 6.6 0.23 -1.96 0.22 -20.47 137 OK 0.043 0.982 1.80 OK
N21 44 J[44] -8.7 -197.2 3.0 0.23 -1.84 0.12 -20.47 137 OK 0.019 0.920 177 OK
N21 45 1[46] -8.3 -204.6 13 0.23 -1.83 0.05 -20.47 137 OK 0.008 0.914 177 OK
N21 45 J[4s] -9.6 -200.9 6.8 0.23 -1.96 0.22 -20.47 137 OK 0.044 0.982 1.80 OK
N21 46 1[47] -7.0 -208.1 0.5 0.23 -1.70 -0.11 -20.47 137 OK 0.003 0.905 177 OK
N21 46 J[46] -8.3 -204.4 5.9 0.23 -1.83 0.05 -20.47 137 OK 0.039 0.914 177 OK
N21 47 1[48] -112 -212.5 110 0.28 -1.61 0.10 -20.47 137 OK 0.059 0.807 173 OK
N21 47 J[47] -7.0 -208.2 56 0.28 -1.28 -0.21 -20.47 137 OK 0.030 0.744 170 OK
N21 48 1[49] -10.7 -217.9 0.9 0.33 -125 -0.07 -20.47 137 OK 0.004 0.660 167 OK
N21 48 J[48] -112 -213.0 29 0.33 -1.26 -0.03 -20.47 137 OK 0.013 0.646 1.66 OK
N21 49 1[S0] -16.7 -223.6 132 0.40 -1.19 0.07 -20.47 137 OK 0.049 0.593 164 OK
N21 49 J[49] -10.7 -217.9 10.6 0.40 -0.95 -0.14 -20.47 137 OK 0.040 0.545 162 OK
N21 50 I[51] -28.7 -231.4 219 0.50 -1.15 0.23 -20.47 137 OK 0.066 0.576 1.64 OK
N21 50 J[50] -16.7 -223.6 205 0.50 -0.85 -0.05 -20.47 137 OK 0.061 0.447 158 OK
N21 51 1[52] 5.0 -227.7 65.6 0.48 -0.34 -0.61 -20.47 137 OK 0.205 0.474 159 OK
N21 51 J[51] -28.7 -222.0 63.4 0.48 -121 0.28 -20.47 137 OK 0.198 0.605 1.65 OK
N21 52 1 39.2 -233.1 67.1 0.48 0.54 -1.51 -20.47 137 OK 0.210 0.753 171 OK
N21 52 J[52] 5.0 -227.4 63.5 0.48 -0.34 -0.60 -20.47 137 OK 0.198 0.474 159 OK
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A.5.4.13. Load combination SLU 22 Block analysis
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\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[Futvmmy [ 3071 ] [ewoos tV/mm') | 206 |
e T om ] [ e [ ow ] [ e T ow

feguson [N/mm?] [fagaoe IN/mm?)] 1373 | [ Epvmmy | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

Ao d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
[ERMEREEERCH | i Nodo Ma Na Va ¢ G Gt fm‘m Risultato verifica T Tep fevaez | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 o a a P <F
[N/mm®] [N/mm®] [N/mm’] [N/mm®] IN/mm?] [N/mm®] IN/mm?]_| Tep max S Feva
N22 1 1 -35.2 -29.2 0.5 0.53 -0.81 0.70 -20.47 137 OK 0.002 0.403 156 OK
N22 1 J[2 -36.9 -29.2 71 0.53 -0.84 0.73 -20.47 137 OK 0.020 0.421 157 OK
N22 2 2] -36.9 -25.2 322 0.53 -0.84 0.74 -20.47 137 OK 0.091 0.418 157 OK
N22 2 J3] -22.6 -25.2 24.7 0.53 -0.53 0.44 -20.47 137 OK 0.070 0.266 150 OK
N22 3 131 -22.6 -22.2 275 0.53 -0.53 0.44 -20.47 137 OK 0.078 0.263 150 OK
N22 3 J[4 -10.8 -22.2 200 0.53 -0.27 0.19 -20.47 137 OK 0.056 0.136 144 OK
N22 4 1141 -10.8 -20.1 20.0 0.53 -0.27 0.19 -20.47 137 OK 0.056 0.134 144 OK
N22 4 J[5] -27 -20.1 125 0.53 -0.10 0.02 -20.47 137 OK 0.035 0.048 140 OK
N22 5 5] -2.7 -18.6 125 0.53 -0.09 0.02 -20.47 137 OK 0.035 0.046 1.40 OK
N22 5 Je] 17 -18.6 5.0 0.53 0.00 -0.07 -20.47 137 OK 0.014 0.035 139 OK
N22 6 I[6] 17 -17.9 6.1 0.53 0.00 -0.07 -20.47 137 OK 0.017 0.035 139 OK
N22 6 J7 2.8 -17.9 14 0.53 0.03 -0.09 -20.47 137 OK 0.004 0.047 140 OK
N22 7 I 2.8 -17.8 15 0.53 0.03 -0.09 -20.47 137 OK 0.004 0.047 1.40 OK
N22 7 J[8] 17 -17.8 6.0 0.53 0.00 -0.07 -20.47 137 OK 0.017 0.035 139 OK
N22 8 181 17 -18.4 5.8 0.53 0.00 -0.07 -20.47 137 OK 0.016 0.035 139 OK
N22 8 J[9] -3.1 -18.4 133 0.53 -0.10 0.03 -20.47 137 OK 0.038 0.050 140 OK
N22 9 19 -3.1 -19.7 133 0.53 -0.10 0.03 -20.47 137 OK 0.038 0.052 1.40 OK
N22 9 J[10 -116 -19.7 208 0.53 -0.29 0.21 -20.47 137 OK 0.059 0.143 144 OK
N22 10 1[10] -11.6 -218 20.8 0.53 -0.29 0.21 -20.47 137 OK 0.059 0.145 144 OK
N22 10 J[11] -23.9 -218 283 0.53 -0.55 0.47 -20.47 137 OK 0.080 0.276 1.50 OK
N22 11 1[11] -239 -24.6 275 0.53 -0.56 0.46 -20.47 137 OK 0.078 0.278 151 OK
N22 11 J[12) -39.5 -24.6 35.0 0.53 -0.89 0.80 -20.47 137 OK 0.099 0.445 158 OK
N22 12 1[12] -39.5 -28.3 4.3 0.53 -0.90 0.79 -20.47 137 OK 0.012 0.449 158 OK
N22 12 J[13] -39.1 -28.4 23 0.53 -0.89 0.78 -20.47 137 OK 0.007 0.444 158 OK
N22 13 1[14] 18.0 -105.3 38.1 0.48 0.25 -0.69 -20.47 137 OK 0.119 0.343 154 OK
N22 13 J[13] 39.1 -111.1 425 0.48 0.79 -1.25 -20.47 137 OK 0.133 0.625 1.66 OK
N22 14 1[15] -1.7 -99.8 354 0.48 -0.25 -0.16 -20.47 137 OK 0.111 0.208 147 OK
N22 14 J[14] 18.0 -105.5 39.7 0.48 0.25 -0.69 -20.47 137 OK 0.124 0.344 154 OK
N22 15 I[16] 0.1 -99.4 42 0.50 -0.20 -0.20 -20.47 137 OK 0.013 0.199 147 OK
N22 15 J[15] -1.7 -107.2 23 0.50 -0.26 -0.17 -20.47 137 OK 0.007 0.214 148 OK
N22 16 17 0.3 -93.7 11 0.40 -0.22 -0.25 -20.47 137 OK 0.004 0.234 1.49 OK
N22 16 J[16] 0.1 -99.4 0.3 0.40 -0.24 -0.25 -20.47 137 OK 0.001 0.248 149 OK
N22 17 1[18] -21 -88.8 42 0.33 -0.38 -0.15 -20.47 137 OK 0.019 0.269 150 OK
N22 17 J[17] 0.3 -93.7 54 0.33 -0.27 -0.30 -20.47 137 OK 0.024 0.284 151 OK
N22 18 1[19] -2.6 -84.8 0.8 0.28 -0.50 -0.10 -20.47 137 OK 0.004 0.303 152 OK
N22 18 J[ig] -2.1 -89.2 13 0.28 -0.48 -0.16 -20.47 137 OK 0.007 0.318 152 OK
N22 19 1[20] -5.8 -81.2 6.2 0.23 -101 0.30 -20.47 137 OK 0.040 0.505 161 OK
N22 19 J[19] -2.6 -85.0 6.5 0.23 -0.67 -0.07 -20.47 137 OK 0.043 0.369 155 OK
N22 20 1[21] -9.5 -78.2 75 0.23 -1.42 0.74 -20.47 137 OK 0.049 0.711 1.69 OK
N22 20 J[20] 5.8 -81.9 75 0.23 -1.01 0.30 -20.47 137 OK 0.049 0.507 161 OK
N22 21 1[22] -12.6 -75.4 6.5 0.23 -176 111 -20.47 137 OK 0.042 0.881 176 OK
N22 21 J[21] -9.5 -79.1 5.9 0.23 -1.43 0.74 -20.47 137 OK 0.039 0.713 1.69 OK
N22 22 1[23] -15.2 -725 5.7 0.23 -2.04 141 -20.47 137 FESSURATA 0.037 1.020 181 OK
N22 22 J[22] -12.6 -76.1 4.6 0.23 -1.76 110 -20.47 137 OK 0.030 0.882 176 OK
N22 23 1[24] -16.1 -69.5 25 0.23 -2.13 152 -20.47 137 FESSURATA 0.016 1.063 1.83 OK
N22 23 J[23] -15.2 -72.9 10 0.23 -2.04 141 -20.47 137 FESSURATA 0.007 1.021 181 OK
N22 24 1[25] -135 -66.0 42 0.23 -1.82 125 -20.47 137 OK 0.027 0.910 177 OK
N22 24 J[24] -16.1 -69.2 6.1 0.23 -2.12 152 -20.47 137 FESSURATA 0.040 1.062 183 OK
N22 25 126] -8.0 -62.0 10.0 0.23 -117 0.63 -20.47 137 OK 0.065 0.586 164 OK
N22 25 J[25] -135 -65.0 123 0.23 -1.82 125 -20.47 137 OK 0.080 0.908 177 OK
N22 26 1[27] 0.2 -57.6 14.9 0.23 -0.23 -0.27 -20.47 137 OK 0.097 0.250 149 OK
N22 26 J[26] -8.0 -60.3 17.6 0.23 -1.16 0.64 -20.47 137 OK 0.114 0.582 164 OK
N22 27 128] 10.0 -53.0 164 0.23 0.90 -1.36 -20.47 137 OK 0.107 0.679 1.68 OK
N22 27 J[27] 0.2 -55.3 219 0.23 -0.22 -0.26 -20.47 137 OK 0.143 0.241 149 OK
N22 28 1[29] 189 -48.6 12.0 0.23 193 -2.35 -20.47 137 FESSURATA 0.078 1175 187 OK
N22 28 J[28] 10.0 -50.6 228 0.23 0.91 -1.35 -20.47 137 OK 0.149 0.674 1.68 OK
N22 29 1[30] 24.0 -45.2 17 0.23 2.52 -2.91 -20.47 137 FESSURATA 0.011 1.457 197 OK
N22 29 J[29] 189 -46.7 179 0.23 194 -2.34 -20.47 137 FESSURATA 0.116 1171 187 OK
N22 30 1[31] 233 -435 9.1 0.23 245 -2.83 -20.47 137 FESSURATA 0.059 1.415 1.96 OK
N22 30 J[30] 240 -44.6 73 0.23 2.52 -2.91 -20.47 137 FESSURATA 0.047 1.456 197 OK
N22 31 1[32] 184 -43.6 15.0 0.23 1.90 -2.28 -20.47 137 FESSURATA 0.098 1139 1.86 OK
N22 31 J[31] 233 -44.3 37 0.23 245 -2.83 -20.47 137 FESSURATA 0.024 1417 1.96 OK
N22 32 1[33] 119 -44.9 158 0.23 115 -1.54 -20.47 137 OK 0.103 0.772 172 OK
N22 32 J[32] 184 -45.1 9.5 0.23 1.89 -2.29 -20.47 137 FESSURATA 0.062 1.143 1.86 OK
N22 33 1[34] 5.9 -46.7 139 0.23 0.46 -0.87 -20.47 137 OK 0.091 0.434 158 OK
N22 33 J[33] 119 -46.5 10.2 0.23 115 -1.55 -20.47 137 OK 0.066 0.775 172 OK
N22 34 1[35] 0.9 -48.7 118 0.23 -0.11 -0.32 -20.47 137 OK 0.077 0.212 1.48 OK
N22 34 J[34] 5.9 -48.1 8.1 0.23 0.46 -0.87 -20.47 137 OK 0.053 0.437 158 OK
N22 35 1[36] -2.8 -51.0 9.3 0.23 -0.54 0.10 -20.47 137 OK 0.060 0.271 150 OK
N22 35 J[35] 0.9 -49.8 5.7 0.23 -0.11 -0.32 -20.47 137 OK 0.037 0.217 148 OK
N22 36 1[37] -10.2 -53.7 8.9 0.23 -1.39 0.92 -20.47 137 OK 0.058 0.696 1.69 OK
N22 36 J[36] -6.6 -52.1 55 0.23 -0.98 0.52 -20.47 137 OK 0.036 0.489 1.60 OK
N22 37 1[38] -12.1 -56.3 5.4 0.23 -162 113 -20.47 137 OK 0.035 0.810 173 OK
N22 37 J[37] -10.2 -54.4 22 0.23 -1.39 0.92 -20.47 137 OK 0.015 0.697 1.69 OK
N22 38 1[39] -12.1 -58.9 14 0.23 -1.63 111 -20.47 137 OK 0.009 0.813 173 OK
N22 38 J[38] -12.1 -56.6 15 0.23 -1.62 113 -20.47 137 OK 0.010 0.810 173 OK
N22 39 1[40] -9.9 -61.4 3.0 0.23 -1.39 0.86 -20.47 137 OK 0.020 0.696 1.69 OK
N22 39 J[39] -12.1 -58.7 56 0.23 -1.63 112 -20.47 137 OK 0.037 0.813 173 OK
N22 40 1[41] 71 -63.7 45 0.23 -1.09 0.53 -20.47 137 OK 0.029 0.543 162 OK
N22 40 J[40] -9.9 -60.8 6.7 0.23 -1.39 0.86 -20.47 137 OK 0.044 0.695 1.68 OK
N22 41 1[42] -4.6 -66.4 4.1 0.23 -0.81 0.23 -20.47 137 OK 0.027 0.405 1.56 OK
N22 41 J[41] 71 -63.1 6.0 0.23 -1.08 0.53 -20.47 137 OK 0.039 0.542 162 OK
N22 42 1[43] -2.8 -69.3 3.0 0.23 -0.61 0.01 -20.47 137 OK 0.019 0.307 152 OK
N22 42 J[42] -4.6 -65.8 4.4 0.23 -0.81 0.24 -20.47 137 OK 0.029 0.404 156 OK
N22 43 1[44] 1.7 -72.5 17 0.23 -0.50 -0.13 -20.47 137 OK 0.011 0.315 152 OK
N22 43 J[43] -2.8 -68.9 27 0.23 -0.61 0.01 -20.47 137 OK 0.018 0.306 152 OK
N22 44 1[45] -11 -76.0 0.9 0.23 -0.45 -0.21 -20.47 137 OK 0.006 0.331 153 OK
N22 44 J[44] -1.7 -72.3 15 0.23 -0.50 -0.13 -20.47 137 OK 0.010 0.314 152 OK
N22 45 1[46] 0.0 -79.6 21 0.23 -0.34 -0.35 -20.47 137 OK 0.014 0.346 154 OK
N22 45 J[4s] -11 -75.8 22 0.23 -0.45 -0.21 -20.47 137 OK 0.014 0.330 153 OK
N22 46 1[47] 0.9 -83.1 18 0.23 -0.26 -0.46 -20.47 137 OK 0.012 0.361 154 OK
N22 46 J[46] 0.0 -79.4 15 0.23 -0.34 -0.35 -20.47 137 OK 0.010 0.345 154 OK
N22 47 1[48] -0.5 -87.5 24 0.28 -0.35 -0.27 -20.47 137 OK 0.013 0.312 152 OK
N22 47 J[47] 0.9 -83.1 3.0 0.28 -0.23 -0.36 -20.47 137 OK 0.016 0.297 151 OK
N22 48 1[49] 0.4 -92.4 24 0.33 -0.26 -0.30 -20.47 137 OK 0.011 0.280 151 OK
N22 48 J[48] -0.5 -87.5 12 0.33 -0.29 -0.24 -20.47 137 OK 0.005 0.265 1.50 OK
N22 49 1[S0] -1.0 -98.1 20 0.40 -0.28 -0.21 -20.47 137 OK 0.007 0.245 149 OK
N22 49 J[49] 0.4 -92.4 34 0.40 -0.22 -0.25 -20.47 137 OK 0.013 0.231 148 OK
N22 50 I[51] -3.8 -105.9 4.0 0.50 -0.30 -0.12 -20.47 137 OK 0.012 0.212 1.48 OK
N22 50 J[50] -1.0 -98.1 6.0 0.50 -0.22 -0.17 -20.47 137 OK 0.018 0.196 147 OK
N22 51 1[52] 149 -105.0 379 0.48 0.17 -0.61 -20.47 137 OK 0.118 0.304 152 OK
N22 51 J[51] -38 -99.3 33.6 0.48 -0.31 -0.11 -20.47 137 OK 0.105 0.207 147 OK
N22 52 1 35.2 -110.6 40.8 0.48 0.69 -1.15 -20.47 137 OK 0.127 0.574 1.63 OK
N22 52 J[52] 14.9 -104.8 36.4 0.48 0.17 -0.61 -20.47 137 OK 0.114 0.304 152 OK
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Table 8 Beam end release input value

Element Type Fxi Fyi Fzi Mxi Myi Mzi Fx;j Fyj Fzj Mx;j Myj Mzj
24 Value 0 0 0 0 6300 0 0 0 0 0 0 0
30 Value 0 0 0 0 0 0 0 0 0 0 20500 0
37 Value 0 0 0 0 0 0 0 0 0 0 19900 0
‘ ITERAZIONE SECONDO IL METODO DI POTTLER
‘ CALCOLO CERNIERE PLASTICHE
[ ITERAZIONE IN NODO 30
[ MIDAS POTTLER
[ Cliniat, arbivara | _0.000159 | [radiknm] | 4 TE ¥ E, 26'400'000 [kNIm?]
UCinme, anivana] 6300 | (k\*mirad] | d 030 ]
g e 0.1399 m
Myodo 8.520 [kN*m] a 0.03 [m]
Naoo 60.900 k] 7 e Gnonter 00013170 frad]
Vaods 6.300 kN | Gfgin 0.0001546 [rad/kN*m]
L UClyouer 6'469 [kN*m/rad]
.
[ ITERAZIONE IN NODO 241
[ MIDAS POTTLER
[ Closae,apivasa | 0.000049 | [radiktvm] | ‘I E, 26'400'000 kNm?]
[1Chnaie arovara] 20'500 | ikemirac | A - d 0:30 ml
e 0.1332 m
Maodo 10.700 [kNvm] ) a 0.05 [m]
Naodo 80.360 kN 7 | = @aotter 0.0005494 {rad]
Vaods 5.320 KN \ Gif s 0.0000513 [rad/kN*m]
- \ UCfoser 19'475 [kN*m/rad]
[ )
[ ITERAZIONE IN NODO 37 j
[ MIDAS POTTLER
[ Clinsate arpivaria | 0.000050 | [radiknrm] | / ‘I E, 26400000 ]
UChnzae,ativara] 19'900 | [v'mirad] | L d 030 im]
8 e 01326 [m
Maodo 8.730 kN a 0.05 m]
Noods 65.850 kN 7 ( = @ porter 0.0004158 [rad]
Viodo 6.750 [kN] \ it 0.0000476 [rad/kN*m]
\ UCfpouer 20'997 [kN*m/rad]

o )
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Beam Diagram_Fx - Block analysis /| ST_N22
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midas Gen
ESSOR

ST: N22

W 7

MIN @ 13

FILE: GL_T1-T3

UNIT: KN

DATE: 04/29/2014
VIEW-DIRECTION

L=

midas Gen
POST-PROCESSOR
BEAM DIAGRAM

MOMENT-y
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midas Gen
Beam Diagram_Fz - Block analysis /| ST_N22 __ POST-PROCESSOR _
BEAM DIAGRAM
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§ 5T: N22
) MEX : 52
\6\7 MIN : 13
Iy FILE: GL T1-T3
UNIT: kN
DATE: 04/29/2014
VIEW-DIRECTION
g 294 383 s
8.2 Y. gg 144
& Bhg[200 215 Y
‘ VERIFICHE SEZIONALI
| CALCESTRUZZO - DATIDICALCOLO
Ry [IN/mm?] 37.00 [ Faivmmy | 3071 | [ fosoosivmmy | 206 | Ee [N/mm’] 33000
P T T o T ow ]
fegame [N/mm?] [fagson N/mm] 1373 | [ Eonmmy [ 26400 |
[ VERIFICHE SEZIONI FESSURATE ]
[ VERIFICA SEZIONE NODO 30 |
Verifica Verifica della
Eo=08.E, f
Comb;r;:zl:ne dif Nodoin: :D:I';:?dn: ko::I g k’:‘;’ § k’\\‘/; § o " € :‘ dell'eccentricita | g, [N/mm?] £0-80% compressione
(kN | kN | kN [kN/m’] (m) m] ey <2 (N/mm] LA
N22 30 Calotta 85 60.9 6.3 26'400'000 0.140 0.30 oK 4.02 20.47 oK
P q Verifica della Ampiezza della Verificaa
Combinazione di| 0 a wvaz\el :/SL»:;DA; kll(zfp;me(; rotazione massima | “Weetter pfessura feu, son Top , Uc‘hmz feva = taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4 [mrad] [mm] w< 1 [mm] [N/mm?®] [N/mm?] [N/mm?] [N/mm?] 7 cp o S Fova
N22 30 0.030 1.3170454 6'300 6469 oK 0.355 oK 1.37 0.31 9.52 2.72 oK
Iterazione ok
‘ VERIFICA SEZIONE NODO 24 i
Verifica Verifica della
Ey=08E, f,
Combér:él:ne dif Nodoin: :D:I';':dn: korAr:I § k’:‘;’ ¥ k’\\‘/; ¥ o " € :‘ dell'eccentricita | g, [N/mm?] £0-80% compressione
e I B T I R Y [kN/m?] (m] i) ey <2 (LT LA
N22 241 Volta Dx 10.7 80.4 5.3 26'400'000 0.133 0.30 oK 3.18 2047 oK
Verifica della Ampiezza della Verificaa
Combinazione di| a wvaz\ey é/(i::;m; kmsz;mEé rotazione massima | “WPetter pfessura feu, son Top , Um.mz feva = taglio
carico [m] [rad] [kN*m/rad] | [KN*m/rad] <Al w< 1 [mm] [N/mm?®] [N/mm?] [N/mm?] [N/mm?] e S Fova
N22 241 0.051 0.5494308 20'500 19475 oK 0.137 oK 1.37 0.16 9.52 2.50 oK
Iterazione ok
VERIFICA SEZIONE NODO 37 j
Verifica Verifica della
L f . E.—08E P
Comb(l:r;raél:ne it Nodo ne :O:I';':dn: kN"?r:l g k’:‘;’ § kl\\l/ld § v 082 o € :‘ dell'eccentricita | o, [N/mm?] £0-80% compressione
(kNmim] | kN | kN [kN/m?) m] i) ey <2 (LT LA
N22 37 Volta Sx 8.7 65.9 6.8 26'400'000 0.133 0.30 oK 2.52 2047 oK
Verifica della Ampiezza della Verificaa
Combinazione di| 0 a wp;.;\e. élst::;m; kung;mE(; rotazione massima | “WPetter pfessura feu, son Top , Um.mz feva = taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4 [mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] 7 ep S Feva
N22 37 0.052 0.4157712 19'900 20997 oK 0.103 oK 1.37 0.19 9.52 2.31 oK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

o M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo d & d Osup Oin fed, s0% fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 5 > a a P <F
[N/mm?] [N/mm°] [N/mm?] [N/mm?] [N/mm?] [N/mm®] [N/mm?] Tcp max S Fova
N22 1 1 -37.9 -32.8 16 0.53 -0.87 0.75 -20.47 137 OK 0.005 0.436 158 OK
N22 1 J[2 -40.1 -32.7 8.2 0.53 -0.92 0.79 -20.47 137 OK 0.023 0.459 1.59 OK
N22 2 2] -40.1 -28.4 345 0.53 -0.91 0.80 -20.47 137 OK 0.098 0.455 158 OK
N22 2 J3] -24.7 -28.4 27.0 0.53 -0.58 0.47 -20.47 137 OK 0.076 0.291 151 OK
N22 3 1131 -24.7 -25.0 29.0 0.53 -0.58 0.48 -20.47 137 OK 0.082 0.288 151 OK
N22 3 J[4 -12.1 -25.0 215 0.53 -0.31 0.21 -20.47 137 OK 0.061 0.153 1.45 OK
N22 4 1[4] -121 -22.7 215 0.53 -0.30 0.22 -20.47 137 OK 0.061 0.151 1.45 OK
N22 4 J[5] -32 -22.7 14.0 0.53 -0.11 0.03 -20.47 137 OK 0.040 0.056 140 OK
N22 5 5] -3.2 -211 14.0 0.53 -0.11 0.03 -20.47 137 OK 0.040 0.054 140 OK
N22 5 Je] 19 -211 6.5 0.53 0.00 -0.08 -20.47 137 OK 0.018 0.040 139 OK
N22 6 (6] 19 -20.3 6.5 0.53 0.00 -0.08 -20.47 137 OK 0.018 0.039 139 OK
N22 6 J7 33 -20.3 10 0.53 0.03 -0.11 -20.47 137 OK 0.003 0.054 140 OK
N22 7 M 33 -20.3 0.6 0.53 0.03 -0.11 -20.47 137 OK 0.002 0.054 1.40 OK
N22 7 J[8] 17 -20.3 6.9 0.53 0.00 -0.07 -20.47 137 OK 0.019 0.038 139 OK
N22 8 i8] 17 -211 6.9 0.53 0.00 -0.08 -20.47 137 OK 0.019 0.040 139 OK
N22 8 J[91 -3.6 -211 14.4 0.53 -0.12 0.04 -20.47 137 OK 0.041 0.058 1.40 OK
N22 9 19 -3.6 -22.6 144 0.53 -0.12 0.03 -20.47 137 OK 0.041 0.060 1.40 OK
N22 9 J[10] -12.7 -22.6 219 0.53 -0.31 0.23 -20.47 137 OK 0.062 0.156 145 OK
N22 10 1[10] -12.7 -25.0 219 0.53 -0.32 0.22 -20.47 137 OK 0.062 0.159 145 OK
N22 10 J[11] -25.5 -25.0 294 0.53 -0.59 0.50 -20.47 137 OK 0.083 0.295 151 OK
N22 11 [11] -25.5 -28.3 288 0.53 -0.60 0.49 -20.47 137 OK 0.081 0.299 151 OK
N22 11 J[12) -417 -28.3 36.3 0.53 -0.94 0.84 -20.47 137 OK 0.103 0.472 159 OK
N22 12 1[12] -41.7 -32.7 6.3 0.53 -0.95 0.83 -20.47 137 OK 0.018 0.476 159 OK
N22 12 J[13] -40.4 -32.7 0.3 0.53 -0.92 0.80 -20.47 137 OK 0.001 0.462 159 OK
N22 13 1[14] 18.0 -117.1 40.6 0.48 0.22 -0.71 -20.47 137 OK 0.127 0.356 154 OK
N22 13 J[13] 40.4 -122.8 449 0.48 0.80 -1.31 -20.47 137 OK 0.140 0.654 167 OK
N22 14 1[15] -3.0 -111.6 37.9 0.48 -0.31 -0.15 -20.47 137 OK 0.118 0.232 148 OK
N22 14 J[14] 18.0 -117.3 42.2 0.48 0.22 -0.71 -20.47 137 OK 0.132 0.356 154 OK
N22 15 1[16] -0.1 -111.3 6.2 0.50 -0.22 -0.22 -20.47 137 OK 0.019 0.223 148 OK
N22 15 J[15] -3.0 -119.1 4.3 0.50 -0.31 -0.17 -20.47 137 OK 0.013 0.238 149 OK
N22 16 17 10 -105.6 29 0.40 -0.23 -0.30 -20.47 137 OK 0.011 0.264 1.50 OK
N22 16 J[16] -0.1 -111.3 15 0.40 -0.28 -0.28 -20.47 137 OK 0.006 0.278 151 OK
N22 17 1[18] -0.6 -100.7 27 0.33 -0.34 -0.27 -20.47 137 OK 0.012 0.305 152 OK
N22 17 J[17] 10 -105.6 3.9 0.33 -0.26 -0.38 -20.47 137 OK 0.018 0.320 152 OK
N22 18 1[19] 0.1 -96.5 17 0.28 -0.34 -0.35 -20.47 137 OK 0.009 0.345 154 OK
N22 18 J[ig] -0.6 -100.8 12 0.28 -0.41 -0.31 -20.47 137 OK 0.006 0.360 154 OK
N22 19 1[20] -19 -92.8 38 0.23 -0.62 -0.19 -20.47 137 OK 0.025 0.403 1.56 OK
N22 19 J[19] 0.1 -96.5 4.1 0.23 -0.41 -0.43 -20.47 137 OK 0.027 0.420 157 OK
N22 20 1[21] -4.3 -89.5 4.9 0.23 -0.88 0.10 -20.47 137 OK 0.032 0.439 158 OK
N22 20 J[20] -1.9 -93.2 4.9 0.23 -0.62 -0.19 -20.47 137 OK 0.032 0.405 156 OK
N22 21 1[22] -6.2 -86.4 4.1 0.23 -1.08 0.33 -20.47 137 OK 0.027 0.540 162 OK
N22 21 J[21) -4.3 -90.1 35 0.23 -0.88 0.10 -20.47 137 OK 0.023 0.440 158 OK
N22 22 1[23] -84 -83.3 4.9 0.23 -1.31 0.59 -20.47 137 OK 0.032 0.657 167 OK
N22 22 J22) -6.2 -86.9 39 0.23 -1.08 0.33 -20.47 137 OK 0.025 0.541 162 OK
N22 23 1[24] -10.7 -80.4 53 0.23 -1.56 0.86 -20.47 137 OK 0.035 0.782 172 OK
N22 23 J[23] -8.4 -83.8 39 0.23 -1.32 0.59 -20.47 137 OK 0.025 0.659 167 OK
N22 24 1[25] -12.3 -77.6 4.2 0.23 -173 1.06 -20.47 137 OK 0.027 0.867 175 OK
N22 24 J[24] -10.7 -80.8 23 0.23 -157 0.86 -20.47 137 OK 0.015 0.783 172 OK
N22 25 126] -11.8 -74.7 0.2 0.23 -1.67 1.02 -20.47 137 OK 0.001 0.833 174 OK
N22 25 J[25] -12.3 777 21 0.23 -1.73 1.06 -20.47 137 OK 0.014 0.867 175 OK
N22 26 1[27] -8.0 -715 6.4 0.23 -1.22 0.59 -20.47 137 OK 0.042 0.608 1.65 OK
N22 26 J[26] -11.8 -74.2 9.0 0.23 -1.66 1.02 -20.47 137 OK 0.059 0.832 174 OK
N22 27 28] -1.6 -67.8 9.7 0.23 -0.47 -0.12 -20.47 137 OK 0.063 0.295 151 OK
N22 27 J[27] -8.0 -70.2 151 0.23 -1.21 0.60 -20.47 137 OK 0.099 0.605 1.65 OK
N22 28 1[29] 4.9 -64.1 7.1 0.23 0.28 -0.83 -20.47 137 OK 0.046 0.417 157 OK
N22 28 J[28] -1.6 -66.1 17.9 0.23 -0.47 -0.11 -20.47 137 OK 0.117 0.287 151 OK
N22 29 1[30] 8.5 -61.2 12 0.23 0.70 -1.23 -20.47 137 OK 0.008 0.616 1.65 OK
N22 29 J[29] 4.9 -62.8 149 0.23 0.28 -0.83 -20.47 137 OK 0.097 0.414 157 OK
N22 30 1[31] 7.4 -59.8 10.0 0.23 0.58 -1.10 -20.47 137 OK 0.065 0.548 162 OK
N22 30 J[30] 8.5 -60.9 6.3 0.23 0.70 -1.23 -20.47 137 OK 0.041 0.616 1.65 OK
N22 31 1[32] 3.0 -59.9 139 0.23 0.08 -0.60 -20.47 137 OK 0.091 0.302 152 OK
N22 31 J[31] 7.4 -60.5 26 0.23 0.57 -1.10 -20.47 137 OK 0.017 0.550 162 OK
N22 32 1[33] -2.0 -60.9 128 0.23 -0.49 -0.04 -20.47 137 OK 0.083 0.265 1.50 OK
N22 32 J[32] 3.0 -61.1 6.5 0.23 0.08 -0.61 -20.47 137 OK 0.042 0.305 152 OK
N22 33 1[34] -5.5 -62.2 8.9 0.23 -0.90 0.35 -20.47 137 OK 0.058 0.448 158 OK
N22 33 J[33] -2.0 -62.0 5.2 0.23 -0.49 -0.04 -20.47 137 OK 0.034 0.270 150 OK
N22 34 1[35] -7.0 -63.5 4.9 0.23 -1.07 0.52 -20.47 137 OK 0.032 0.537 162 OK
N22 34 J[34] -5.5 -62.8 12 0.23 -0.90 0.35 -20.47 137 OK 0.008 0.449 158 OK
N22 35 1[36] -6.5 -64.8 0.6 0.23 -1.01 0.45 -20.47 137 OK 0.004 0.507 161 OK
N22 35 J[35] -7.0 -63.7 29 0.23 -1.08 0.52 -20.47 137 OK 0.019 0.538 162 OK
N22 36 1[37) -8.7 -66.4 14 0.23 -1.28 0.70 -20.47 137 OK 0.009 0.639 1.66 OK
N22 36 J[36] -10.3 -64.8 48 0.23 -1.45 0.88 -20.47 137 OK 0.031 0.723 170 OK
N22 37 1[38] -6.2 -67.8 3.6 0.23 -0.99 0.40 -20.47 137 OK 0.023 0.496 1.60 OK
N22 37 J[37] -8.7 -65.9 6.8 0.23 -1.28 0.70 -20.47 137 OK 0.044 0.638 1.66 OK
N22 38 1[39] -3.5 -69.5 38 0.23 -0.70 0.10 -20.47 137 OK 0.025 0.351 154 OK
N22 38 J[38] -6.2 -67.2 6.7 0.23 -0.99 041 -20.47 137 OK 0.044 0.495 1.60 OK
N22 39 1[40] -14 -717 29 0.23 -0.47 -0.15 -20.47 137 OK 0.019 0.312 152 OK
N22 39 J[39] -3.5 -69.0 56 0.23 -0.70 0.10 -20.47 137 OK 0.036 0.350 154 OK
N22 40 1[41] 0.0 -74.2 16 0.23 -0.33 -0.32 -20.47 137 OK 0.010 0.323 153 OK
N22 40 J[40] -14 712 39 0.23 -0.47 -0.15 -20.47 137 OK 0.025 0.310 152 OK
N22 41 1[42] 0.6 -77.2 03 0.23 -0.27 -0.40 -20.47 137 OK 0.002 0.336 153 OK
N22 41 J[41] 0.0 -74.0 21 0.23 -0.33 -0.32 -20.47 137 OK 0.014 0.322 153 OK
N22 42 1[43] 0.5 -80.6 0.9 0.23 -0.30 -0.41 -20.47 137 OK 0.006 0.351 154 OK
N22 42 J[42] 0.6 772 0.6 0.23 -0.27 -0.40 -20.47 137 OK 0.004 0.336 153 OK
N22 43 1[44] 0.0 -84.3 15 0.23 -0.37 -0.37 -20.47 137 OK 0.010 0.367 155 OK
N22 43 J[43] 0.5 -80.7 0.5 0.23 -0.30 -0.41 -20.47 137 OK 0.003 0.351 154 OK
N22 44 1[45] -0.6 -88.2 14 0.23 -0.45 -0.32 -20.47 137 OK 0.009 0.383 155 OK
N22 44 J[44] 0.0 -845 0.8 0.23 -0.37 -0.37 -20.47 137 OK 0.005 0.367 155 OK
N22 45 1[46] -0.1 -91.9 0.9 0.23 -0.41 -0.39 -20.47 137 OK 0.006 0.400 1.56 OK
N22 45 J[4s] -0.6 -88.2 10 0.23 -0.45 -0.32 -20.47 137 OK 0.006 0.383 155 OK
N22 46 1[47] 0.5 -95.6 12 0.23 -0.36 -0.47 -20.47 137 OK 0.008 0.416 157 OK
N22 46 J[46] -0.1 -91.8 0.9 0.23 -0.41 -0.39 -20.47 137 OK 0.006 0.399 1.56 OK
N22 47 1[48] -13 -100.0 31 0.28 -0.45 -0.26 -20.47 137 OK 0.017 0.357 154 OK
N22 47 J[47] 0.5 -95.6 37 0.28 -0.31 -0.38 -20.47 137 OK 0.020 0.342 153 OK
N22 48 1[49] -0.3 -104.9 25 0.33 -0.33 -0.30 -20.47 137 OK 0.012 0.318 152 OK
N22 48 J[48] -13 -100.1 13 0.33 -0.37 -0.23 -20.47 137 OK 0.006 0.303 152 OK
N22 49 1[S0] -1.8 -110.6 23 0.40 -0.34 -0.21 -20.47 137 OK 0.009 0.277 150 OK
N22 49 J[49] -0.3 -104.9 37 0.40 -0.27 -0.25 -20.47 137 OK 0.014 0.262 150 OK
N22 50 1[51] -5.0 -118.4 4.8 0.50 -0.36 -0.12 -20.47 137 OK 0.014 0.237 1.49 OK
N22 50 J[50] -1.8 -110.6 6.7 0.50 -0.26 -0.18 -20.47 137 OK 0.020 0.221 148 OK
N22 51 1[52] 157 -116.9 41.7 0.48 0.17 -0.65 -20.47 137 OK 0.130 0.326 153 OK
N22 51 J[51] -5.0 -111.1 37.4 0.48 -0.36 -0.10 -20.47 137 OK 0.117 0.232 148 OK
N22 52 1 37.9 -122.4 44.5 0.48 0.73 -1.24 -20.47 137 OK 0.139 0.621 1.65 OK
N22 52 J[52] 157 -116.7 40.2 0.48 0.17 -0.65 -20.47 137 OK 0.126 0.326 153 OK
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Load combination SLU 22 FEM analysis

Beam Diagram_Fx - Block analysis / ST_N22
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midas
EQST-ERO

n

-102.60
-111.08

ST: N22

MEX : 7

MIN : 13

FILE: GL_T1-T3

UNIT: kN

DATE: 04/29/2014

VIEW-DIRECTION
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=
midas Gen
BOST-
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CBC 2
MEX : 13
MIN :@ 11
FILE: GL_T1-T3
UNIT: kN*m
DRTE: 04/29/2014

VIEW-DIRECTION
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Beam Diagram_Fz - FEM analysis / CBC_N22
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POST-PROCESSOR
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CBC: W22
MAX : 52
MIN : 13
FILE: GL 1113
UNIT: kN
DATE: 04/29/2014
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\ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ewoos tV/mm') | 206 |
e T om ] [ e [ ow ] [ e T ow

feguson [N/mm?] [fagaoe IN/mm?)] 1373 | [ Epvmmy | 26400 |

FaIN/mm?) [ 30.71

| VERIFICHE SEZIONI NON FESSURATE

Ao d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
[ERMEREEERCH | i Nodo Ma Na Va ¢ G Gt fm‘m Risultato verifica T Tep fevaez | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 o a a P <F
[N/mm®] [N/mm©] [N/mm’] [N/mm®] IN/mm?] [N/mm®] IN/mm?]_| Tep max S Feva
N22 1 1 -48.7 -68.0 7.9 0.53 -117 0.91 -20.47 137 OK 0.022 0.584 164 OK
N22 1 J[2 -53.6 -68.0 145 0.53 -1.27 1.02 -20.47 137 OK 0.041 0.637 1.66 OK
N22 2 2] -53.6 -59.0 375 0.53 -1.26 1.03 -20.47 137 OK 0.106 0.628 1.66 OK
N22 2 J3] -36.7 -59.0 30.0 0.53 -0.90 0.67 -20.47 137 OK 0.085 0.448 158 OK
N22 3 131 -36.7 -52.1 30.0 0.53 -0.88 0.69 -20.47 137 OK 0.085 0.441 158 OK
N22 3 J[4 -23.6 -52.1 225 0.53 -0.60 0.41 -20.47 137 OK 0.064 0.301 152 OK
N22 4 1141 -236 -47.1 225 0.53 -0.59 0.42 -20.47 137 OK 0.064 0.297 151 OK
N22 4 J[5] -14.3 -47.1 15.0 0.53 -0.39 0.22 -20.47 137 OK 0.042 0.197 147 OK
N22 5 5] -14.3 -43.9 15.0 0.53 -0.39 0.22 -20.47 137 OK 0.042 0.194 147 OK
N22 5 Je] -8.7 -43.9 75 0.53 -0.27 0.10 -20.47 137 OK 0.021 0.134 144 OK
N22 6 I[6] -8.7 -42.3 75 0.53 -0.26 0.10 -20.47 137 OK 0.021 0.132 144 OK
N22 6 J7 -6.8 -42.3 0.0 0.53 -0.22 0.07 -20.47 137 OK 0.000 0.112 143 OK
N22 7 I -6.8 -42.4 0.0 0.53 -0.22 0.07 -20.47 137 OK 0.000 0.112 143 OK
N22 7 J[8] -8.7 -42.4 75 0.53 -0.27 0.11 -20.47 137 OK 0.021 0.133 144 OK
N22 8 181 -8.7 -44.0 75 0.53 -0.27 0.10 -20.47 137 OK 0.021 0.134 144 OK
N22 8 J[9] -14.3 -44.0 15.0 0.53 -0.39 0.22 -20.47 137 OK 0.043 0.194 147 OK
N22 9 19 -14.3 -47.2 15.0 0.53 -0.39 0.22 -20.47 137 OK 0.043 0.197 147 OK
N22 9 J[10 -237 -47.2 225 0.53 -0.60 0.42 -20.47 137 OK 0.064 0.298 151 OK
N22 10 1[10] -23.7 -52.2 225 0.53 -0.60 0.41 -20.47 137 OK 0.064 0.302 152 OK
N22 10 J[11] -36.8 -52.2 30.0 0.53 -0.89 0.69 -20.47 137 OK 0.085 0.443 158 OK
N22 11 1[11] -36.8 -59.1 30.0 0.53 -0.90 0.68 -20.47 137 OK 0.085 0.449 158 OK
N22 11 J[12) -537 -59.1 375 0.53 -1.26 1.04 -20.47 137 OK 0.106 0.630 1.66 OK
N22 12 1[12] -53.7 -68.2 14.6 0.53 -128 1.02 -20.47 137 OK 0.041 0.638 1.66 OK
N22 12 J[13] -48.8 -68.3 8.0 0.53 -117 0.91 -20.47 137 OK 0.023 0.585 164 OK
N22 13 1[14] 16.9 -209.5 59.1 0.48 0.00 -0.88 -20.47 137 OK 0.185 0.438 158 OK
N22 13 J[13] 48.8 -215.3 62.7 0.48 0.82 -1.72 -20.47 137 OK 0.196 0.859 175 OK
N22 14 1[15] -14.7 -204.1 59.3 0.48 -0.81 -0.04 -20.47 137 OK 0.185 0.425 157 OK
N22 14 J[14] 16.9 -209.9 615 0.48 0.00 -0.88 -20.47 137 OK 0.192 0.438 158 OK
N22 15 I[16] -4.7 -205.7 169 0.50 -0.53 -0.30 -20.47 137 OK 0.051 0.411 157 OK
N22 15 J[15] -14.7 -213.5 18.3 0.50 -0.78 -0.07 -20.47 137 OK 0.055 0.427 157 OK
N22 16 17 -0.2 -200.0 77 0.40 -0.51 -0.49 -20.47 137 OK 0.029 0.500 1.60 OK
N22 16 J[16] -4.7 -205.7 103 0.40 -0.69 -0.34 -20.47 137 OK 0.038 0.514 161 OK
N22 17 1[18] -20 -195.1 56 0.33 -0.70 -0.48 -20.47 137 OK 0.025 0.591 164 OK
N22 17 J[17] -0.2 -200.0 18 0.33 -0.62 -0.59 -20.47 137 OK 0.008 0.606 1.65 OK
N22 18 1[19] 0.0 -190.7 11 0.28 -0.68 -0.68 -20.47 137 OK 0.006 0.681 1.68 OK
N22 18 J[ig] -20 -195.1 6.6 0.28 -0.85 -0.54 -20.47 137 OK 0.035 0.697 169 OK
N22 19 1[20] -37 -187.0 10.7 0.23 -123 -0.39 -20.47 137 OK 0.070 0.813 173 OK
N22 19 J[19] 0.0 -190.8 43 0.23 -0.83 -0.83 -20.47 137 OK 0.028 0.829 174 OK
N22 20 1[21] -8.2 -184.1 132 0.23 -1.74 013 -20.47 137 OK 0.086 0.868 175 OK
N22 20 J[20] -3.7 -187.9 51 0.23 -1.24 -0.40 -20.47 137 OK 0.034 0.817 173 OK
N22 21 1[22] -11.3 -181.4 10.9 0.23 -2.07 0.49 -20.47 137 OK 0.071 1.034 182 OK
N22 21 J[21] -8.2 -185.1 14 0.23 -1.74 0.13 -20.47 137 OK 0.009 0.870 175 OK
N22 22 1[23] -14.3 -178.5 117 0.23 -2.40 0.85 -20.47 137 OK 0.076 1.200 1.88 OK
N22 22 J[22] -11.3 -182.1 0.7 0.23 -2.07 0.49 -20.47 137 OK 0.004 1.035 182 OK
N22 23 1[24] -16.9 -175.7 115 0.23 -2.68 115 -20.47 137 OK 0.075 1.339 1.93 OK
N22 23 J[23] -14.3 -179.2 10 0.23 -2.40 0.84 -20.47 137 OK 0.007 1.201 1.88 OK
N22 24 1[25] -17.6 -172.9 85 0.23 -2.75 125 -20.47 137 OK 0.055 1374 194 OK
N22 24 J[24] -16.9 -176.1 5.4 0.23 -2.68 115 -20.47 137 OK 0.035 1.340 193 OK
N22 25 126] -15.0 -169.6 25 0.23 -2.44 0.96 -20.47 137 OK 0.016 1219 1.89 OK
N22 25 J[25] -17.6 -172.6 128 0.23 -2.75 125 -20.47 137 OK 0.083 1374 194 OK
N22 26 1[27] -9.9 -165.9 18 0.23 -1.84 0.40 -20.47 137 OK 0.012 0.922 178 OK
N22 26 J[26] -15.0 -168.6 18.4 0.23 -2.43 0.97 -20.47 137 OK 0.120 1217 1.89 OK
N22 27 128] -3.3 -162.1 43 0.23 -1.07 -0.34 -20.47 137 OK 0.028 0.705 1.69 OK
N22 27 J[27] 9.9 -164.5 222 0.23 -1.84 0.41 -20.47 137 OK 0.145 0.919 177 OK
N22 28 1[29] 4.1 -158.4 5.0 0.23 -0.23 -1.15 -20.47 137 OK 0.032 0.689 1.68 OK
N22 28 J[28] -3.3 -160.4 242 0.23 -1.07 -0.33 -20.47 137 OK 0.158 0.697 1.69 OK
N22 29 1[30] 112 -155.0 4.0 0.23 0.60 -1.94 -20.47 137 OK 0.026 0.972 179 OK
N22 29 J[29] 4.1 -156.6 244 0.23 -0.22 -1.14 -20.47 137 OK 0.159 0.681 168 OK
N22 30 1[31] 17.4 -152.2 15 0.23 131 -2.63 -20.47 137 OK 0.009 1315 192 OK
N22 30 J[30] 112 -153.4 230 0.23 0.60 -1.94 -20.47 137 OK 0.150 0.969 179 OK
N22 31 1[32] 218 -150.2 25 0.23 182 -3.12 -20.47 137 FESSURATA 0.017 1.562 2.01 OK
N22 31 J[31] 174 -150.9 20.1 0.23 131 -2.62 -20.47 137 OK 0.131 1312 1.92 OK
N22 32 1[33] 239 -149.1 78 0.23 2.03 -3.35 -20.47 137 FESSURATA 0.051 1.677 2.05 OK
N22 32 J[32] 21.8 -149.4 159 0.23 182 -3.12 -20.47 137 FESSURATA 0.104 1.560 2.01 OK
N22 33 1[34] 232 -149.2 132 0.23 198 -3.28 -20.47 137 FESSURATA 0.086 1.639 2.03 OK
N22 33 J[33] 239 -149.0 10.6 0.23 2,03 -3.35 -20.47 137 FESSURATA 0.069 1677 2,05 OK
N22 34 1[35] 20.1 -150.4 174 0.23 1.63 -2.93 -20.47 137 FESSURATA 0.113 1.467 1.97 OK
N22 34 J[34] 23.2 -149.7 53 0.23 1.98 -3.28 -20.47 137 FESSURATA 0.034 1.640 2.03 OK
N22 35 1[36] 153 -152.5 204 0.23 1.07 -2.40 -20.47 137 OK 0.133 1.199 188 OK
N22 35 J[35] 20.1 -151.4 12 0.23 162 -2.94 -20.47 137 FESSURATA 0.008 1.470 198 OK
N22 36 1[37] 4.3 -155.8 244 0.23 -0.19 -1.17 -20.47 137 OK 0.159 0.677 1.68 OK
N22 36 J[36] 115 -154.3 4.0 0.23 0.63 -1.97 -20.47 137 OK 0.026 0.987 1.80 OK
N22 37 1[38] -3.0 -159.6 24.3 0.23 -1.04 -0.35 -20.47 137 OK 0.158 0.694 1.68 OK
N22 37 J[37] 4.3 -157.6 5.1 0.23 -0.19 -1.18 -20.47 137 OK 0.033 0.685 1.68 OK
N22 38 1[39] -9.8 -163.7 224 0.23 -1.82 0.40 -20.47 137 OK 0.146 0.911 177 OK
N22 38 J[38] -3.0 -161.4 45 0.23 -1.05 -0.36 -20.47 137 OK 0.029 0.702 1.69 OK
N22 39 1[40] -14.9 -167.9 18.7 0.23 -2.42 0.96 -20.47 137 OK 0.122 1212 1.88 OK
N22 39 J[39] -9.8 -165.3 21 0.23 -1.83 0.39 -20.47 137 OK 0.014 0.914 177 OK
N22 40 1[41] -17.8 -172.0 132 0.23 -2.76 127 -20.47 137 OK 0.086 1.381 194 OK
N22 40 J[40] -14.9 -169.0 21 0.23 -2.43 0.96 -20.47 137 OK 0.014 1215 188 OK
N22 41 1[42] -17.3 -175.5 5.8 0.23 -2.72 119 -20.47 137 OK 0.038 1.360 194 OK
N22 41 J[41] -17.8 -172.3 8.0 0.23 -2.76 127 -20.47 137 OK 0.052 1.382 194 OK
N22 42 1[43] -14.7 -178.6 11 0.23 -2.45 0.90 -20.47 137 OK 0.007 1.224 189 OK
N22 42 J[42] -17.3 -175.2 113 0.23 -2.72 119 -20.47 137 OK 0.074 1.359 194 OK
N22 43 1[44] -117 -181.6 0.7 0.23 -2.11 0.53 -20.47 137 OK 0.005 1.057 1.83 OK
N22 43 J[43] -14.7 -178.0 118 0.23 -2.45 0.90 -20.47 137 OK 0.077 1.223 1.89 OK
N22 44 1[45] -8.6 -184.5 15 0.23 -1.77 0.17 -20.47 137 OK 0.010 0.886 176 OK
N22 44 J[44] -117 -180.8 111 0.23 -2.11 0.54 -20.47 137 OK 0.072 1.055 183 OK
N22 45 1[46] -39 -187.3 53 0.23 -1.26 -0.37 -20.47 137 OK 0.035 0.814 173 OK
N22 45 J[4s] -8.6 -183.5 134 0.23 -1.77 017 -20.47 137 OK 0.087 0.884 176 OK
N22 46 1[47] -0.2 -190.2 4.4 0.23 -0.85 -0.81 -20.47 137 OK 0.029 0.827 174 OK
N22 46 J[46] -3.9 -186.4 108 0.23 -1.26 -0.36 -20.47 137 OK 0.071 0.811 173 OK
N22 47 1[48] -2.1 -194.4 6.4 0.28 -0.85 -0.54 -20.47 137 OK 0.035 0.694 1.68 OK
N22 47 J[47] -0.2 -190.1 10 0.28 -0.69 -0.66 -20.47 137 OK 0.005 0.679 168 OK
N22 48 1[49] -0.3 -199.3 18 0.33 -0.62 -0.59 -20.47 137 OK 0.008 0.604 1.65 OK
N22 48 J[48] -2.1 -194.5 56 0.33 -0.70 -0.47 -20.47 137 OK 0.026 0.589 164 OK
N22 49 1[S0] -4.7 -205.0 102 0.40 -0.69 -0.34 -20.47 137 OK 0.038 0.513 161 OK
N22 49 J[49] -0.3 -199.3 76 0.40 -0.51 -0.49 -20.47 137 OK 0.028 0.498 1.60 OK
N22 50 I[51] -14.6 -212.9 182 0.50 -0.78 -0.07 -20.47 137 OK 0.055 0.426 157 OK
N22 50 J[50] 4.7 -205.1 16.8 0.50 -0.52 -0.30 -20.47 137 OK 0.050 0.410 1.56 OK
N22 51 1[52] 16.9 -209.2 614 0.48 0.00 -0.88 -20.47 137 OK 0.192 0.438 158 OK
N22 51 J[51] -14.6 -203.5 59.2 0.48 -0.81 -0.04 -20.47 137 OK 0.185 0.424 157 OK
N22 52 1 48.7 -214.6 62.5 0.48 0.82 -1.72 -20.47 137 OK 0.195 0.858 175 OK
N22 52 J[52] 16.9 -208.9 59.0 0.48 0.00 -0.87 -20.47 137 OK 0.184 0.437 158 OK
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Figure 22 Beam end release

Table 9 Beam end release input value

Element Type Fxi Fyi Fzi Mxi Myi Mzi FXj Fyj Fzj Mxj Myj Mzj

33 Value 0 0 0 0 0 0 0 0 0 0 90000 0

‘ ITERAZIONE SECONDO IL METODO DI POTTLER

CALCOLO CERNIERE PLASTICHE

ITERAZIONE IN NODO 33 j

[ MIDAS |

POTTLER
[ Clinisiate,arpivaria | 0.000011 | [radik*m] | i 2} E, 26'400'000 [kN/m?]
| YCHnisate abivaria] 90000 | [k\*mirad] | d 030 m]
= 0.1183 [m]
Maods 18.140 [kN*m] : : a 010 [m]
Nooge 153310 kN - ‘ =V @oner 0.0002010 Jrad]
Viodo 10.820 [kN] "y { L CVW“‘E, 0.0000111 [rad/kN*m]
< |- Sreemine UCHosuter 90'250 [kN*m/rad]
. o
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Beam Diagram_Fx - FEM analysis / ST_N22
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Beam Diagram_My - FEM analysis / ST_N22
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midas Gen
ESSOR

BXIAL
-43.12
-59.05
-74.99
-90.92
-106.86
-122.79
-138.73
-154.66
-170.60
-186.54
-202.47
-212.41

ST: N2z

WX : 6

MIN : 13

FILE: GL 11151~

UNIT: kN

DATE: 04/29/2014
VIEW-DIRECTION

L=

midas Gen
POST-PROCESSOR
BEAM DIAGRAM

MOMENT-y
47.41
38.24
29.08
19.92
10.75

0.00

-7.57
-16.73
-25.90
-35.06
-44.22
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ST: N2z

MK : 13

MIN : 11

FILE: GL T1-T3-1~
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Beam Diagram_Fz - FEM analysis / ST_N22
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VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

3700 [Fatvmmy [ 3071 ] [Clesoos wmm) T 205 ] 33000
(T T o T ow ]
fog aose [N/mm’] [fag oo N/mma)] 1373 ] [ Eoinmmi | 26400 |
| VERIFICHE SEZIONI FESSURATE
[ VERIFICA SEZIONE NODO 33
Verifica Verifica della
inazi izi E,=08E, f,
Comblna.zlone di N P Posizione My Ng Vg 9= 0.8-Ecpy ey d dell'eccentricita | o, [Nimm?] cd, 80% compressione
carico delnodo | [kN-m/m] [kN/m'] [kN/m] [KN/m?] [m] [m] [N/mm?]
eq<df2 04 < feq som
N22 33j Calotta 181 1533 108 26'400'000 0.118 0.30 OK 3.23 20.47 OK
Verifica della Ampiezza della — Verificaa
Combclr;raizc|:ne dil Nodo ne [ :‘] q:,,mé‘,, klr(l(i:r’:;D;; kiﬁ';.}’“‘i; rotazione massima | Weetter fessura feu, sow Tep X ac‘lwmz feva &) taglio
[rad] [ rad] | [ rad] <4{mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] T e max < Feva
N22 33j 0.095 0.2009977 90'000 90'250 OK 0.041 OK 137 0.17 9.52 251 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

o M N v, d Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Elemento Nodo d & d Osup Oin fed, s0% fouson  [Risultato verifica Tep Tep fevaecz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 5 > a a P <F
[N/mm?] [N/mm°] [N/mm?] [N/mm?] [N/mm] [N/mm®] [N/mm?] Tcp max S Fova
N22 1 1 -47.3 -69.3 10.2 0.53 -1.14 0.88 -20.47 137 OK 0.029 0.571 1.63 OK
N22 1 J[2 -53.3 -69.3 16.8 0.53 -1.27 1.01 -20.47 137 OK 0.048 0.634 1.66 OK
N22 2 2] -53.3 -60.1 375 0.53 -1.25 1.02 -20.47 137 OK 0.106 0.625 1.66 OK
N22 2 J3] -36.4 -60.1 30.0 0.53 -0.89 0.66 -20.47 137 OK 0.085 0.445 158 OK
N22 3 1131 -36.4 -53.0 30.0 0.53 -0.88 0.68 -20.47 137 OK 0.085 0.439 158 OK
N22 3 J[4 -233 -53.0 225 0.53 -0.60 0.40 -20.47 137 OK 0.064 0.299 151 OK
N22 4 1[4] -233 -48.0 225 0.53 -0.59 0.41 -20.47 137 OK 0.064 0.294 151 OK
N22 4 J[5] -13.9 -48.0 15.0 0.53 -0.39 0.21 -20.47 137 OK 0.042 0.194 147 OK
N22 5 5] -13.9 -44.7 15.0 0.53 -0.38 0.21 -20.47 137 OK 0.042 0.191 147 OK
N22 5 Je] -8.3 -44.7 75 0.53 -0.26 0.09 -20.47 137 OK 0.021 0.131 144 OK
N22 6 (6] -8.3 -43.1 75 0.53 -0.26 0.10 -20.47 137 OK 0.021 0.129 144 OK
N22 6 J7 -6.4 -43.1 0.0 0.53 -0.22 0.06 -20.47 137 OK 0.000 0.109 143 OK
N22 7 M -6.4 -43.1 0.0 0.53 -0.22 0.06 -20.47 137 OK 0.000 0.109 143 OK
N22 7 J[8] -8.3 -43.1 75 0.53 -0.26 0.10 -20.47 137 OK 0.021 0.130 144 OK
N22 8 i8] -8.3 -44.8 75 0.53 -0.26 0.09 -20.47 137 OK 0.021 0131 144 OK
N22 8 J[91 -14.0 -44.8 15.0 0.53 -0.38 0.21 -20.47 137 OK 0.043 0.191 147 OK
N22 9 19 -14.0 -48.1 15.0 0.53 -0.39 0.21 -20.47 137 OK 0.043 0.195 147 OK
N22 9 J[10] -23.4 -48.1 225 0.53 -0.59 041 -20.47 137 OK 0.064 0.295 151 OK
N22 10 1[10] -23.4 -53.1 22.5 0.53 -0.60 0.40 -20.47 137 OK 0.064 0.300 152 OK
N22 10 J[11] -36.5 -53.1 30.0 0.53 -0.88 0.68 -20.47 137 OK 0.085 0.440 1.58 OK
N22 11 [11] -36.5 -60.2 30.0 0.53 -0.89 0.67 -20.47 137 OK 0.085 0.447 158 OK
N22 11 J[12) -53.4 -60.2 375 0.53 -1.25 1.03 -20.47 137 OK 0.106 0.627 1.66 OK
N22 12 1[12] -53.4 -69.5 16.9 0.53 -1.27 101 -20.47 137 OK 0.048 0.636 1.66 OK
N22 12 J[13] -47.4 -69.5 103 0.53 -114 0.88 -20.47 137 OK 0.029 0.572 1.63 OK
N22 13 1[14] 152 -212.7 59.7 0.48 -0.05 -0.84 -20.47 137 OK 0.186 0.443 158 OK
N22 13 J[13] 474 -218.4 63.2 0.48 0.78 -1.69 -20.47 137 OK 0.198 0.845 174 OK
N22 14 1[15] -16.6 -207.2 59.8 0.48 -0.86 0.00 -20.47 137 OK 0.187 0.432 157 OK
N22 14 J[14] 152 -213.0 62.0 0.48 -0.05 -0.84 -20.47 137 OK 0.194 0.444 158 OK
N22 15 1[16] -6.2 -208.8 17.7 0.50 -0.57 -0.27 -20.47 137 OK 0.053 0.418 157 OK
N22 15 J[15] -16.6 -216.6 19.2 0.50 -0.83 -0.03 -20.47 137 OK 0.058 0.433 157 OK
N22 16 17 -13 -203.0 8.4 0.40 -0.56 -0.46 -20.47 137 OK 0.031 0.508 161 OK
N22 16 J[16] -6.2 -208.7 110 0.40 -0.75 -0.29 -20.47 137 OK 0.041 0.522 161 OK
N22 17 1[18] -2.7 -198.2 4.9 0.33 -0.75 -0.45 -20.47 137 OK 0.022 0.601 165 OK
N22 17 J[17] -13 -203.0 11 0.33 -0.69 -0.54 -20.47 137 OK 0.005 0.615 1.65 OK
N22 18 1[19] -0.2 -193.7 22 0.28 -0.71 -0.67 -20.47 137 OK 0.012 0.692 1.68 OK
N22 18 J[ig] -2.7 -198.0 7.7 0.28 -0.92 -0.50 -20.47 137 OK 0.041 0.707 169 OK
N22 19 1[20] -33 -190.0 9.4 0.23 -120 -0.46 -20.47 137 OK 0.062 0.826 174 OK
N22 19 J[19] -0.2 -193.7 3.0 0.23 -0.87 -0.82 -20.47 137 OK 0.020 0.842 174 OK
N22 20 1[21] -7.0 -186.9 116 0.23 -1.61 -0.02 -20.47 137 OK 0.076 0.813 173 OK
N22 20 J[20] -33 -190.6 35 0.23 -1.20 -0.46 -20.47 137 OK 0.023 0.829 174 OK
N22 21 1[22] -9.1 -184.0 9.2 0.23 -1.84 0.24 -20.47 137 OK 0.060 0.918 177 OK
N22 21 J[21) -7.0 -187.7 0.4 0.23 -1.61 -0.02 -20.47 137 OK 0.003 0.816 173 OK
N22 22 1[23] -114 -180.9 102 0.23 -2.08 0.51 -20.47 137 OK 0.067 1.042 182 OK
N22 22 J22) -9.1 -184.5 0.8 0.23 -1.84 0.23 -20.47 137 OK 0.005 0.919 177 OK
N22 23 1[24] -13.8 -178.0 110 0.23 -2.34 0.79 -20.47 137 OK 0.072 1.169 1.87 OK
N22 23 J[23] -114 -181.4 14 0.23 -2.09 0.51 -20.47 137 OK 0.009 1.043 182 OK
N22 24 1[25] -15.3 -175.2 101 0.23 -2.50 0.98 -20.47 137 OK 0.066 1.251 1.90 OK
N22 24 J[24] -13.8 -178.4 38 0.23 -2.34 0.79 -20.47 137 OK 0.024 1170 187 OK
N22 25 126] -14.5 -172.2 5.9 0.23 -2.39 0.89 -20.47 137 OK 0.039 1194 1.88 OK
N22 25 J[25] -15.3 -175.2 9.3 0.23 -2.50 0.98 -20.47 137 OK 0.061 1.251 1.90 OK
N22 26 1[27] -10.9 -169.0 13 0.23 -1.98 051 -20.47 137 OK 0.009 0.988 1.80 OK
N22 26 J[26] -14.5 -171.6 153 0.23 -2.39 0.89 -20.47 137 OK 0.100 1.193 188 OK
N22 27 28] 5.7 -165.5 15 0.23 -1.36 -0.08 -20.47 137 OK 0.010 0.720 1.69 OK
N22 27 J[27] -10.9 -167.8 194 0.23 -1.97 0.51 -20.47 137 OK 0.127 0.985 1.80 OK
N22 28 1[29] 0.5 -162.1 27 0.23 -0.65 -0.76 -20.47 137 OK 0.017 0.705 1.69 OK
N22 28 J[28] 5.7 -164.1 218 0.23 -1.36 -0.07 -20.47 137 OK 0.142 0.713 1.69 OK
N22 29 1[30] 6.7 -159.0 22 0.23 0.07 -1.45 -20.47 137 OK 0.014 0.726 170 OK
N22 29 J[29] 0.5 -160.5 226 0.23 -0.64 -0.75 -20.47 137 OK 0.147 0.698 169 OK
N22 30 1[31] 12.2 -156.4 0.1 0.23 0.70 -2.06 -20.47 137 OK 0.001 1.031 182 OK
N22 30 J[30] 6.7 -157.5 217 0.23 0.08 -1.45 -20.47 137 OK 0.141 0.723 1.70 OK
N22 31 1[32] 16.2 -154.5 34 0.23 117 -2.51 -20.47 137 OK 0.022 1.255 1.90 OK
N22 31 J[31] 12.2 -155.2 19.3 0.23 0.71 -2.06 -20.47 137 OK 0.126 1.029 182 OK
N22 32 1[33] 181 -153.5 81 0.23 1.36 -2.72 -20.47 137 OK 0.053 1.362 194 OK
N22 32 J[32] 16.2 -153.7 156 0.23 117 -2.51 -20.47 137 OK 0.102 1.253 1.90 OK
N22 33 1[34] 176 -153.5 129 0.23 133 -2.66 -20.47 137 OK 0.084 1.331 193 OK
N22 33 J[33] 18.1 -153.3 10.8 0.23 136 -2.72 -20.47 137 OK 0.071 1.362 194 OK
N22 34 1[35] 14.9 -154.7 16.6 0.23 1.02 -2.36 -20.47 137 OK 0.108 1181 1.87 OK
N22 34 J[34] 176 -154.0 6.1 0.23 132 -2.66 -20.47 137 OK 0.039 1332 193 OK
N22 35 1[36] 10.7 -156.7 191 0.23 0.53 -1.90 -20.47 137 OK 0.124 0.949 179 OK
N22 35 J[35] 14.9 -155.5 25 0.23 1.01 -2.37 -20.47 137 OK 0.016 1.183 187 OK
N22 36 1[37) 0.7 -159.8 226 0.23 -0.62 -0.77 -20.47 137 OK 0.148 0.695 1.68 OK
N22 36 J[36] 6.9 -158.2 22 0.23 0.10 -1.47 -20.47 137 OK 0.015 0.736 170 OK
N22 37 1[38] -5.6 -163.3 22.0 0.23 -134 -0.08 -20.47 137 OK 0.143 0.710 1.69 OK
N22 37 J[37] 0.7 -161.4 28 0.23 -0.63 -0.78 -20.47 137 OK 0.018 0.702 1.69 OK
N22 38 1[39] -110 -167.1 19.7 0.23 -1.97 0.52 -20.47 137 OK 0.128 0.985 1.80 OK
N22 38 J[38] -5.6 -164.8 18 0.23 -1.35 -0.08 -20.47 137 OK 0.012 0.716 1.69 OK
N22 39 1[40] -14.6 -171.0 15.6 0.23 -2.40 0.91 -20.47 137 OK 0.102 1.199 1.88 OK
N22 39 J[39] -11.0 -168.3 10 0.23 -1.98 0.51 -20.47 137 OK 0.007 0.988 1.80 OK
N22 40 1[41] -15.7 -174.6 9.7 0.23 -2.54 1.02 -20.47 137 OK 0.063 1.268 1.90 OK
N22 40 J[40] -14.6 -171.6 55 0.23 -2.40 091 -20.47 137 OK 0.036 1.200 188 OK
N22 41 1[42] -14.2 -177.8 39 0.23 -2.38 0.83 -20.47 137 OK 0.025 1.190 1.88 OK
N22 41 J[41] -15.7 -174.6 10.0 0.23 -2.54 1.02 -20.47 137 OK 0.065 1.268 1.90 OK
N22 42 1[43] -118 -180.8 14 0.23 -2.12 0.55 -20.47 137 OK 0.009 1.062 183 OK
N22 42 J[42] -14.2 -177.4 111 0.23 -2.38 0.84 -20.47 137 OK 0.072 1.189 188 OK
N22 43 1[44] -9.4 -183.9 0.7 0.23 -1.87 0.27 -20.47 137 OK 0.004 0.933 178 OK
N22 43 J[43] -118 -180.3 104 0.23 -2.12 0.55 -20.47 137 OK 0.068 1.061 1.83 OK
N22 44 1[45] 7.2 -187.0 0.3 0.23 -1.63 0.00 -20.47 137 OK 0.002 0.814 173 OK
N22 44 J[44] -9.4 -183.3 9.3 0.23 -1.86 0.27 -20.47 137 OK 0.061 0.932 178 OK
N22 45 1[46] -3.4 -190.0 37 0.23 -1.21 -0.44 -20.47 137 OK 0.024 0.826 174 OK
N22 45 J[4s] 7.2 -186.3 117 0.23 -1.62 0.00 -20.47 137 OK 0.076 0.812 173 OK
N22 46 1[47] -0.3 -193.1 31 0.23 -0.87 -0.81 -20.47 137 OK 0.020 0.839 174 OK
N22 46 J[46] -3.4 -189.3 9.5 0.23 -1.21 -0.44 -20.47 137 OK 0.062 0.823 174 OK
N22 47 1[48] -2.8 -197.4 76 0.28 -0.92 -0.49 -20.47 137 OK 0.041 0.705 169 OK
N22 47 J[47] -03 -193.0 21 0.28 -0.71 -0.67 -20.47 137 OK 0.011 0.689 168 OK
N22 48 1[49] -13 -202.4 11 0.33 -0.68 -0.54 -20.47 137 OK 0.005 0.613 1.65 OK
N22 48 J[48] -2.8 -197.5 4.9 0.33 -0.75 -0.45 -20.47 137 OK 0.022 0.599 1.65 OK
N22 49 1[S0] -6.1 -208.1 109 0.40 -0.75 -0.29 -20.47 137 OK 0.041 0.520 161 OK
N22 49 J[49] -13 -202.4 8.3 0.40 -0.55 -0.46 -20.47 137 OK 0.031 0.506 161 OK
N22 50 1[51] -16.5 -215.9 191 0.50 -0.83 -0.03 -20.47 137 OK 0.057 0.432 157 OK
N22 50 J[50] -6.1 -208.1 177 0.50 -0.56 -0.27 -20.47 137 OK 0.053 0.416 157 OK
N22 51 1[52] 152 -212.4 619 0.48 -0.05 -0.84 -20.47 137 OK 0.193 0.442 158 OK
N22 51 J[51] -16.5 -206.6 59.6 0.48 -0.86 0.00 -20.47 137 OK 0.186 0.431 157 OK
N22 52 1 47.3 -217.8 63.1 0.48 0.78 -1.69 -20.47 137 OK 0.197 0.843 174 OK
N22 52 J[52] 152 -212.0 59.5 0.48 -0.05 -0.84 -20.47 137 OK 0.186 0.442 158 OK
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A.5.4.15. Load combination SLE 1

Beam Diagram_Fx / ST_NSLE-1

G5 652 552 [ B5E T

BT 707

B85~
705"

-12.

@@

Beam Diagram_My / ST_NSLE-1

E =34 7

-109.44
-119

-128.85

ST: NSLE - 1

MEX : 6
MIN : 13
UNIT: XN
DATE: 03/25/2014
L
midas Gen
POST-PROCESSOR
BERM DI M
MOMENT-y
27.61
21.99
16.37
10.74
5.12
0.00
-6.13
-11.7%
-17.38
-23.00
-28.63
-34.2%
ST: NSLE - 1
MAX : 13
MIN : 12
FILE: GL_T1-I3

: Mm
: 03/2
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATIDICALCOLO

[ Raivmmy | 3700 | [ faoosNmmy | 206 | Een IN/mm?) | 33000 |

7 T ] o T o ] v ow |

[ favmmy | 3071 | fog [N/mm?] [ Epv/mmy [ 26400 |

| VERIFICA SEZIONI NON FESSURATE

Combi . di - . v d Sollecitazioni interne Tensioni ammissibili di progetto

om| ‘l:r;raizclgne [ Elemento Nodo [kN:'n] [krfl] [k,f‘] [m] osu,,z Oint , {as , et , Risultato verifica
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE -1 1 1[1] -34.3 -49.9 17.5 0.60 -0.65 0.49 -30.71 2.06 OK
NSLE -1 1 J[2] -43.4 -49.9 24.1 0.60 -0.81 0.64 -30.71 2.06 OK
NSLE -1 2 112] -43.4 -43.3 34.2 0.60 -0.80 0.65 -30.71 2.06 OK
NSLE -1 2 J[3] -28.2 -43.3 26.7 0.60 -0.54 0.40 -30.71 2.06 OK
NSLE -1 3 1[3] -28.2 -38.2 30.0 0.60 -0.53 0.41 -30.71 2.06 OK
NSLE -1 3 J[4] -15.1 -38.2 22.5 0.60 -0.32 0.19 -30.71 2.06 OK
NSLE -1 4 114] -15.1 -34.6 225 0.60 -0.31 0.19 -30.71 2.06 OK
NSLE -1 4 J[5] -5.7 -34.6 15.0 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE -1 5 1[5] -5.7 -32.2 15.0 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE -1 5 J[6] -0.1 -32.2 75 0.60 -0.06 -0.05 -30.71 2.06 OK
NSLE -1 6 1[6] -0.1 -31.0 75 0.60 -0.05 -0.05 -30.71 2.06 OK
NSLE -1 6 J[7] 1.8 -31.0 0.0 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE -1 7 1[7] 1.8 -31.0 0.0 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE -1 7 J[8] -0.1 -31.0 75 0.60 -0.05 -0.05 -30.71 2.06 OK
NSLE -1 8 18] -0.1 -32.2 75 0.60 -0.06 -0.05 -30.71 2.06 OK
NSLE -1 8 J[9] -5.7 -32.2 15.0 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE -1 9 119] -5.7 -34.6 15.0 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE -1 9 J[10] -15.1 -34.6 225 0.60 -0.31 0.19 -30.71 2.06 OK
NSLE -1 10 1[10] -15.1 -38.2 225 0.60 -0.32 0.19 -30.71 2.06 OK
NSLE -1 10 J[11] -28.2 -38.2 30.0 0.60 -0.53 0.41 -30.71 2.06 OK
NSLE -1 11 1[11] -28.2 -43.3 26.7 0.60 -0.54 0.40 -30.71 2.06 OK
NSLE -1 11 J[12] -43.4 -43.3 34.2 0.60 -0.80 0.65 -30.71 2.06 OK
NSLE -1 12 1[12] -43.4 -49.9 24.1 0.60 -0.81 0.64 -30.71 2.06 OK
NSLE -1 12 J[13] -34.3 -49.9 17.5 0.60 -0.65 0.49 -30.71 2.06 OK
NSLE -1 13 1[14] 4.9 -168.0 53.8 0.55 -0.21 -0.40 -30.71 2.06 OK
NSLE -1 13 J[13] 34.3 -173.7 58.1 0.55 0.36 -1.00 -30.71 2.06 OK
NSLE -1 14 1[15] -23.0 -162.5 51.2 0.55 -0.75 0.16 -30.71 2.06 OK
NSLE -1 14 J[14] 4.9 -168.3 55.5 0.55 -0.21 -0.40 -30.71 2.06 OK
NSLE -1 15 1[16] -16.2 -163.7 13.0 0.57 -0.59 0.01 -30.71 2.06 OK
NSLE -1 15 J[15] -23.0 -1715 11.1 0.57 -0.73 0.12 -30.71 2.06 OK
NSLE -1 16 1[17] -12.9 -158.0 74 0.47 -0.69 0.01 -30.71 2.06 OK
NSLE -1 16 J[16] -16.2 -163.7 6.0 0.47 -0.79 0.09 -30.71 2.06 OK
NSLE -1 17 1[18] -13.6 -153.1 0.8 0.40 -0.89 0.13 -30.71 2.06 OK
NSLE -1 17 J[17] -12.9 -158.0 20 0.40 -0.88 0.09 -30.71 2.06 OK
NSLE -1 18 1[19] -10.4 -148.5 6.7 0.35 -0.93 0.08 -30.71 2.06 OK
NSLE -1 18 J[1g] -13.6 -152.8 6.1 0.35 -1.10 0.23 -30.71 2.06 OK
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NSLE -1 19 1[20] -10.8 -144.6 0.7 0.30 -1.20 0.24 -30.71 2.06 OK
NSLE -1 19 J[19] -10.4 -148.4 1.0 0.30 -1.19 0.20 -30.71 2.06 OK
NSLE-1 20 1[21] -11.0 -140.9 0.4 0.30 -1.20 0.26 -30.71 2.06 OK
NSLE -1 20 J[20] -10.8 -144.7 0.3 0.30 -1.20 0.24 -30.71 2.06 OK
NSLE -1 21 122 9.4 -137.0 2.9 0.30 -1.08 0.17 -30.71 2.06 OK
NSLE -1 21 J[21] -11.0 -140.7 35 0.30 -1.20 0.26 -30.71 2.06 OK
NSLE - 1 22 1[23] 7.7 -133.0 2.9 0.30 -0.96 0.07 -30.71 2.06 OK
NSLE -1 22 J[22] -9.4 -136.6 39 0.30 -1.08 0.17 -30.71 2.06 OK
NSLE -1 23 1[24] -6.2 -129.2 2.2 0.30 -0.87 -0.02 -30.71 2.06 OK
NSLE -1 23 J[23] -7.7 -132.6 37 0.30 -0.96 0.07 -30.71 2.06 OK
NSLE -1 24 1[25] -5.1 -125.6 1.3 0.30 -0.85 -0.08 -30.71 2.06 OK
NSLE -1 24 J[24] -6.2 -128.8 32 0.30 -0.87 -0.02 -30.71 2.06 OK
NSLE -1 25 1[26] -4.3 -122.3 0.4 0.30 -0.72 -0.12 -30.71 2.06 OK
NSLE -1 25 J[25] -5.1 -125.3 2.6 0.30 -0.85 -0.08 -30.71 2.06 OK
NSLE-1 26 127] -3.9 -119.5 0.4 0.30 -0.66 -0.14 -30.71 2.06 OK
NSLE -1 26 J[26] -4.3 -122.2 2.2 0.30 -0.72 -0.12 -30.71 2.06 OK
NSLE -1 27 1[28] -3.7 -117.0 11 0.30 -0.64 -0.14 -30.71 2.06 OK
NSLE -1 27 J[27] -3.9 -119.4 1.9 0.30 -0.66 -0.14 -30.71 2.06 OK
NSLE -1 28 1[29] 3.7 -115.0 15 0.30 -0.63 -0.14 -30.71 2.06 OK
NSLE -1 28 J[28] -3.7 -117.0 1.7 0.30 -0.64 -0.14 -30.71 2.06 OK
NSLE -1 29 1[30] -3.7 -113.5 1.8 0.30 -0.62 -0.13 -30.71 2.06 OK
NSLE -1 29 J[29] -3.7 -115.0 1.6 0.30 -0.63 -0.14 -30.71 2.06 OK
NSLE -1 30 1[31] -3.8 -112.3 1.9 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 30 J[30] -3.7 -1135 17 0.30 -0.62 -0.13 -30.71 2.06 OK
NSLE -1 31 1[32] -3.8 -111.7 2.0 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 31 J[31] -3.8 -112.3 1.7 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE-1 32 133] -3.8 -111.4 19 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 32 J[32] -3.8 -111.7 1.8 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE-1 33 1[34] -3.8 -111.7 18 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 33 J[33] -3.8 -111.4 1.9 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE - 1 34 1[35] -3.8 -112.3 17 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 34 J[34] -3.8 -111.7 2.0 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 35 1[36] -3.7 -113.5 1.7 0.30 -0.62 -0.13 -30.71 2.06 OK
NSLE-1 35 J[35] -3.8 -112.3 19 0.30 -0.63 -0.12 -30.71 2.06 OK
NSLE -1 36 1[37] -3.7 -115.0 1.6 0.30 -0.63 -0.14 -30.71 2.06 OK
NSLE -1 36 J[36] -3.7 -113.5 18 0.30 -0.62 -0.13 -30.71 2.06 OK
NSLE -1 37 1[38] -3.7 -117.0 1.7 0.30 -0.64 -0.14 -30.71 2.06 OK
NSLE - 1 37 J[37] 3.7 -115.0 15 0.30 -0.63 -0.14 -30.71 2.06 OK
NSLE-1 38 1[39] -3.9 -119.4 19 0.30 -0.66 -0.14 -30.71 2.06 OK
NSLE -1 38 J[38] -3.7 -117.0 1.1 0.30 -0.64 -0.14 -30.71 2.06 OK
NSLE -1 39 1[40] -4.3 -122.2 2.2 0.30 -0.70 -0.12 -30.71 2.06 OK
NSLE -1 39 J[39] -3.9 -119.5 0.4 0.30 -0.66 -0.14 -30.71 2.06 OK
NSLE -1 40 1[41] 5.1 -125.3 2.6 0.30 -0.76 -0.08 -30.71 2.06 OK
NSLE -1 40 J[40] -4.3 -122.3 0.4 0.30 -0.70 -0.12 -30.71 2.06 OK
NSLE -1 41 1[42] -6.2 -128.8 3.2 0.30 -0.84 -0.02 -30.71 2.06 OK
NSLE -1 41 J[41] 5.1 -125.6 13 0.30 -0.76 -0.08 -30.71 2.06 OK
NSLE -1 42 1[43] -1.7 -132.6 3.7 0.30 -0.96 0.07 -30.71 2.06 OK
NSLE -1 42 J[42] 6.2 -129.2 2.2 0.30 -0.84 -0.02 -30.71 2.06 OK
NSLE -1 43 1[44] -9.4 -136.6 39 0.30 -1.08 0.17 -30.71 2.06 OK
NSLE -1 43 J[43] -7.7 -133.0 2.9 0.30 -0.96 0.07 -30.71 2.06 OK
NSLE-1 44 1[45] -11.0 -140.7 35 0.30 -1.20 0.26 -30.71 2.06 OK
NSLE -1 44 J[44] -9.4 -137.0 29 0.30 -1.08 0.17 -30.71 2.06 OK
NSLE -1 45 1[46] -10.8 -144.7 0.3 0.30 -1.20 0.24 -30.71 2.06 OK
NSLE -1 45 J[45] -11.0 -140.9 0.4 0.30 -1.20 0.26 -30.71 2.06 OK
NSLE - 1 46 1[47] -10.4 -148.4 1.0 0.30 -1.19 0.20 -30.71 2.06 OK
NSLE -1 46 J[46] -10.8 -144.6 0.7 0.30 -1.20 0.24 -30.71 2.06 OK
NSLE -1 47 1[48] -13.6 -152.8 6.1 0.35 -1.10 0.23 -30.71 2.06 OK
NSLE -1 47 J[47] -10.4 -148.5 6.7 0.35 -0.93 0.08 -30.71 2.06 OK
NSLE -1 48 1[49] -12.9 -158.0 2.0 0.40 -0.88 0.09 -30.71 2.06 OK
NSLE -1 48 J[48] -13.6 -153.1 0.8 0.40 -0.89 0.13 -30.71 2.06 OK
NSLE -1 49 1[50] -16.2 -163.7 6.0 0.47 -0.79 0.09 -30.71 2.06 OK
NSLE -1 49 J[49] -12.9 -158.0 7.4 047 -0.69 0.01 -30.71 2.06 OK
NSLE-1 50 1[51] -23.0 -171.5 11.1 0.57 -0.73 0.12 -30.71 2.06 OK
NSLE -1 50 J[50] -16.2 -163.7 13.0 0.57 -0.59 0.01 -30.71 2.06 OK
NSLE-1 51 152] 4.9 -168.3 55.5 0.55 -0.21 -0.40 -30.71 2.06 OK
NSLE -1 51 J[51] -23.0 -162.5 51.2 0.55 -0.75 0.16 -30.71 2.06 OK
NSLE-1 52 I[1] 343 -173.7 58.1 0.55 0.36 -1.00 -30.71 2.06 OK
NSLE -1 52 J[52] 4.9 -168.0 53.8 0.55 -0.21 -0.40 -30.71 2.06 OK
6, max -1.20
Ot max 0.65
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A.5.4.16.

Load combination SLE 2

Beam Diagram_Fx / ST_NSLE-2

@@

Beam Diagram_My / ST_NSLE-2

@@

14d

-36.3
-21.1

s RREE R RN = S

97

-2.0

3.0

30

2.0

9.7

The

midas Gen
POST-El 50E

ST: NSLE - 2

=
midas Gen
POST-PROCESSOR
BEAM DIAGREM
MOMENT-y
39.95
32.69
25.42
18.16
10.90
3.63
0.00
-10.90
-18.18&
-25.42
-32.69
-39.95
ST: NSLE - 2
WX : 13
MIN : 12
FILE: GL T1-T3
NIT: Ki*m
DATE: 03/25/2014

VIEW-DIRECTION

(=
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ ReIv/mmy | 37.00 F o [N/mm?) 30.71 foko.05 [N/mm?] 2.06 EnN/mm’ | 33000 |

| 7 [ 100 [ o [ 100 ] | ot 100 | ® [ os |

[ fuwvmmy | 3071 [fua v/mm | 2059 | [ Epin/mmY 26400 |

| VERIFICA SEZIONI NON FESSURATE

o . Sollecitazioni interne Tensioni ammissibili di progetto
(CemMEARRO G| ey Nodo Mg Ny Va ¢ o o f f Risultato verifica
carico TkN-m] KN] [kN] [m] S - = i
[N/mm°] [N/mm°] [N/mm°] [N/mm°]

NSLE - 2 1 1] -49.3 151 190 0.60 -0.85 0.80 -30.71 2.06 OK
NSLE -2 1 i[2] 424 “15.0 124 0.60 -0.73 0.68 30.71 2.06 OK
NSLE -2 2 2] 424 13.0 37.9 0.60 -0.73 0.68 30.71 2.06 OK
NSLE -2 2 J[3] 253 “13.0 304 0.60 -0.44 0.40 3071 2.06 OK
NSLE -2 3 3] 253 115 30.4 0.60 -0.44 0.40 30.71 2.06 OK
NSLE - 2 3 J[4] 12,0 115 22.9 0.60 -0.22 018 30.71 2.06 OK
NSLE -2 4 (4] 120 104 22.9 0.60 -0.22 0.18 30.71 2.06 OK
NSLE -2 4 J[5] 24 104 154 0.60 -0.06 0.02 30.71 2.06 OK
NSLE -2 5 [5] 24 97 154 0.60 -0.06 0.02 3071 2.06 OK
NSLE -2 5 J[6] 34 9.7 7.9 0.60 0.04 -0.07 30.71 2.06 OK
NSLE -2 6 1[6] 34 9.3 65 0.60 0.04 -0.07 30.71 2.06 OK
NSLE -2 6 7] 47 93 1.0 0.60 0.06 -0.09 30.71 2.06 OK
NSLE -2 7 (7] 47 93 10 0.60 0.06 -0.09 30.71 2.06 OK
NSLE - 2 7 J[8] 34 93 65 0.60 0.04 -0.07 30.71 2.06 OK
NSLE -2 8 (8] 34 9.7 7.9 0.60 0.04 -0.07 3071 2.06 OK
NSLE -2 8 J[9] 24 9.7 154 0.60 -0.06 0.02 30.71 2.06 OK
NSLE -2 9 (9] 24 104 154 0.60 -0.06 0.02 30.71 2.06 OK
NSLE -2 9 J[10] 120 104 22.9 0.60 0.22 0.18 3071 2.06 OK
NSLE - 2 10 I[10] 120 115 22.9 0.60 -0.22 018 30.71 2.06 OK
NSLE -2 10 J[11] 253 115 304 0.60 -0.44 0.40 3071 2.06 OK
NSLE -2 11 11 253 13.0 30.4 0.60 -0.44 0.40 30.71 2.06 OK
NSLE -2 11 J[12] 424 -13.0 37.9 0.60 -0.73 0.68 3071 2.06 OK
NSLE -2 12 12 424 150 124 0.60 -0.73 0.68 3071 2.06 OK
NSLE - 2 12 J[13] -49.3 151 190 0.60 -0.85 0.80 30.71 2.06 OK
NSLE -2 13 114] 314 714 319 055 0.49 0.75 30.71 2.06 OK
NSLE -2 13 J[13] 493 772 36.3 055 0.84 112 3071 2.06 OK
NSLE - 2 14 I[15] 14.9 -65.8 294 055 017 -0.41 30.71 2.06 OK
NSLE -2 14 J[14] 314 716 33.7 055 0.49 0.75 30.71 2.06 OK
NSLE -2 15 [16] 125 65.7 32 057 0.12 -0.35 30.71 2.06 OK
NSLE -2 15 J[15] 14.9 735 52 057 0.15 -0.40 30.71 2.06 OK
NSLE -2 16 7] 9.9 -60.0 45 0.47 0.14 -0.40 30.71 2.06 OK
NSLE - 2 16 J[16] 125 -65.7 59 047 0.20 -0.48 30.71 2.06 OK
NSLE -2 17 18] 57 55.1 738 0.40 0.08 -0.35 3071 2.06 OK
NSLE -2 17 J[17] 99 -60.0 9.0 0.40 022 -0.52 30.71 2.06 OK
NSLE -2 18 119] 27 516 57 0.35 -0.02 -0.28 3071 2.06 OK
NSLE -2 18 J[18] 57 56.0 63 035 0.12 -0.44 3071 2.06 OK
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NSLE - 2 19 I[20] -1.7 -48.2 8.7 0.30 -0.28 -0.05 -30.71 2.06 OK
NSLE -2 19 J[19] 27 -51.9 9.0 0.30 0.01 -0.35 -30.71 2.06 OK
NSLE -2 20 1[21] -6.0 -45.3 8.6 0.30 -0.55 0.25 -30.71 2.06 OK
NSLE -2 20 J[20] -1.7 -49.1 8.6 0.30 -0.28 -0.05 -30.71 2.06 OK
NSLE -2 21 1[22] -8.5 -42.5 52 0.30 -0.71 0.42 -30.71 2.06 OK
NSLE -2 21 J[21] -6.0 -46.2 4.6 0.30 -0.55 0.25 -30.71 2.06 OK
NSLE - 2 22 I[23] -8.7 -39.3 1.0 0.30 -0.71 0.45 -30.71 2.06 OK
NSLE -2 22 J[22] -8.5 -42.9 0.1 0.30 -0.71 0.42 -30.71 2.06 OK
NSLE -2 23 I[24] 7.1 -35.6 24 0.30 -0.62 0.36 -30.71 2.06 OK
NSLE -2 23 J[23] -8.7 -39.1 3.9 0.30 -0.71 0.45 -30.71 2.06 OK
NSLE -2 24 1[25] -4.2 -31.8 4.9 0.30 -0.48 0.18 -30.71 2.06 OK
NSLE - 2 24 J[24] 7.1 -35.1 6.7 0.30 -0.62 0.36 -30.71 2.06 OK
NSLE -2 25 1[26] -0.4 -28.0 6.5 0.30 -0.15 -0.06 -30.71 2.06 OK
NSLE - 2 25 J[25] -4.2 -31.0 8.7 0.30 -0.48 0.18 -30.71 2.06 OK
NSLE -2 26 1[27] 3.8 -24.3 7.3 0.30 0.18 -0.34 -30.71 2.06 OK
NSLE -2 26 J[26] -0.4 -27.0 9.9 0.30 -0.14 -0.06 -30.71 2.06 OK
NSLE -2 27 I[28] 8.2 -20.9 7.3 0.30 0.48 -0.62 -30.71 2.06 OK
NSLE -2 27 J[27] 3.8 -23.2 10.2 0.30 0.18 -0.33 -30.71 2.06 OK
NSLE - 2 28 I[29] 12.3 -17.8 6.6 0.30 0.76 -0.88 -30.71 2.06 OK
NSLE -2 28 J[28] 8.2 -19.8 9.8 0.30 0.48 -0.61 -30.71 2.06 OK
NSLE -2 29 1[30] 15.8 -15.3 5.3 0.30 1.00 -1.11 -30.71 2.06 OK
NSLE -2 29 J[29] 12.3 -16.9 8.7 0.30 0.76 -0.88 -30.71 2.06 OK
NSLE -2 30 1[31] 18.5 -13.4 3.6 0.30 1.19 -1.28 -30.71 2.06 OK
NSLE -2 30 J[30] 15.8 -14.6 7.2 0.30 1.01 -1.10 -30.71 2.06 OK
NSLE -2 31 I[32] 20.2 -12.2 1.5 0.30 1.30 -1.39 -30.71 2.06 OK
NSLE -2 31 J[31] 18.5 -12.9 52 0.30 1.19 -1.28 -30.71 2.06 OK
NSLE -2 32 I[33] 208 -11.7 07 0.30 135 -1.42 -30.71 2.06 OK
NSLE -2 32 J[32] 20.2 -11.9 3.0 0.30 1.31 -1.39 -30.71 2.06 OK
NSLE -2 33 1[34] 20.2 -11.9 3.0 0.30 1.31 -1.39 -30.71 2.06 OK
NSLE -2 33 J[33] 20.8 -11.7 07 0.30 135 -1.42 -30.71 2.06 OK
NSLE -2 34 1[35] 18.5 -12.9 52 0.30 1.19 -1.28 -30.71 2.06 OK
NSLE - 2 34 J[34] 20.2 -12.2 1.5 0.30 1.30 -1.39 -30.71 2.06 OK
NSLE -2 35 1[36] 15.8 -14.6 7.2 0.30 1.01 -1.10 -30.71 2.06 OK
NSLE -2 35 J[35] 18.5 -13.4 3.6 0.30 1.19 -1.28 -30.71 2.06 OK
NSLE -2 36 I[37] 12.3 -16.9 8.7 0.30 0.76 -0.88 -30.71 2.06 OK
NSLE -2 36 J[36] 15.8 -15.3 53 0.30 1.00 -1.11 -30.71 2.06 OK
NSLE -2 37 1[38] 8.2 -19.8 9.8 0.30 0.48 -0.61 -30.71 2.06 OK
NSLE -2 37 J[37] 12.3 -17.8 6.6 0.30 0.76 -0.88 -30.71 2.06 OK
NSLE -2 38 1[39] 38 -23.2 10.2 0.30 0.18 -0.33 -30.71 2.06 OK
NSLE -2 38 J[38] 8.2 -20.9 7.3 0.30 0.48 -0.62 -30.71 2.06 OK
NSLE -2 39 1[40] -0.4 -27.0 9.9 0.30 -0.12 -0.06 -30.71 2.06 OK
NSLE -2 39 J[39] 3.8 -24.3 7.3 0.30 0.18 -0.34 -30.71 2.06 OK
NSLE -2 40 I[41] -4.2 -31.0 8.7 0.30 -0.39 0.18 -30.71 2.06 OK
NSLE -2 40 J[40] -0.4 -28.0 6.5 0.30 -0.12 -0.06 -30.71 2.06 OK
NSLE - 2 41 I[42] 7.1 -35.1 6.7 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE -2 41 J[41] -4.2 -31.8 4.9 0.30 -0.39 0.18 -30.71 2.06 OK
NSLE -2 42 1[43] -8.7 -39.1 3.9 0.30 -0.71 0.45 -30.71 2.06 OK
NSLE -2 42 J[42] 7.1 -35.6 24 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE -2 43 1[44] -8.5 -42.9 0.1 0.30 -0.71 0.42 -30.71 2.06 OK
NSLE - 2 43 J[43] -8.7 -39.3 1.0 0.30 -0.71 0.45 -30.71 2.06 OK
NSLE -2 44 1[45] -6.0 -46.2 4.6 0.30 -0.55 0.25 -30.71 2.06 OK
NSLE -2 44 J[44] -8.5 -42.5 5.2 0.30 -0.71 0.42 -30.71 2.06 OK
NSLE -2 45 I[46] -1.7 -49.1 8.6 0.30 -0.28 -0.05 -30.71 2.06 OK
NSLE -2 45 J[45] -6.0 -45.3 8.6 0.30 -0.55 0.25 -30.71 2.06 OK
NSLE -2 46 1[47] 27 -51.9 9.0 0.30 0.01 -0.35 -30.71 2.06 OK
NSLE - 2 46 J[46] -1.7 -48.2 8.7 0.30 -0.28 -0.05 -30.71 2.06 OK
NSLE -2 47 1[48] 5.7 -56.0 6.3 0.35 0.12 -0.44 -30.71 2.06 OK
NSLE -2 47 J[47] 27 -51.6 5.7 0.35 -0.02 -0.28 -30.71 2.06 OK
NSLE -2 48 1[49] 9.9 -60.0 9.0 0.40 0.22 -0.52 -30.71 2.06 OK
NSLE -2 48 J[48] 5.7 -55.1 7.8 0.40 0.08 -0.35 -30.71 2.06 OK
NSLE - 2 49 I[50] 12.5 -65.7 5.9 0.47 0.20 -0.48 -30.71 2.06 OK
NSLE -2 49 J[49] 9.9 -60.0 4.5 0.47 0.14 -0.40 -30.71 2.06 OK
NSLE - 2 50 I[51] 14.9 -735 5.2 0.57 0.15 -0.40 -30.71 2.06 OK
NSLE -2 50 J[50] 12.5 -65.7 3.2 0.57 0.12 -0.35 -30.71 2.06 OK
NSLE -2 51 1[52] 314 -71.6 33.7 0.55 0.49 -0.75 -30.71 2.06 OK
NSLE -2 51 J[51] 14.9 -65.8 294 0.55 0.17 -0.41 -30.71 2.06 OK
NSLE -2 52 1[1] 49.3 -77.2 36.3 0.55 0.84 -1.12 -30.71 2.06 OK
NSLE - 2 52 J[52] 314 -71.4 319 0.55 0.49 -0.75 -30.71 2.06 OK
O max -1.42
O, max 1.35
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A.5.4.17. Load combination SLE 3

Beam Diagram_Fx / ST_NSLE-3

B e e
G 650860 [ A E T
073 67.97,

@@

Beam Diagram_My / ST_NSLE-3

Y27 843 2343 345 34879
; 225 226
ks 100 o 410 5
N 31_22 22 31

AXTAL
-22.18
-31.96
-41.73
-51.50
-61.27
-71.05
-80.82
-90.59
-100.37
-110.14
-113.91
-129.68
ST: NSLE - 3
MBX : 6
MIN : 13
FILE: 6L 1113
WNIT: W
DATE: 03/25/2014
on
L
midas Gen
FOST-FROCESSOR

BERM DI

MOMENT-y

10.26
5.18
0.00
-6.186
-11.83
-17.50
-23.17
-2e.84
-32.52
ST: NSIE - 3
WX ;13
MIN : 12
FILE: GL_T1-T3
UNIT: kem
DATE: 03/2!
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ RaNmmy | 3700 | [ Favmmy | 3071 | [ fosoos N/mmy | 206 | Een IN/mm?] [ 33000 |

[ 7. [ 100 | [ aee [ 100 | [ aq [ 100 ] ) [ o8 |

[ favmmy | 3071 | [ fos INfmm?) | 2050 | [ Epivmmy [ 26400 |

| VERIFICA SEZIONI NON FESSURATE

. . . Sollecitazioni interne Tensioni ammissibili di progetto
e eente Nodo Mg N Va g o o f f Risultato verifica
carico [kN-m] [KN] [kN] [m] e " “ o
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE - 3 1 (1] 343 -50.0 175 0.60 -0.66 0.49 -30.71 2.06 OK
NSLE -3 1 2] 435 -50.0 241 0.60 -0.81 0.64 30.71 2.06 OK
NSLE -3 2 2] 435 434 343 0.60 -0.80 0.65 -30.71 2.06 OK
NSLE -3 2 J[3] 282 434 26.8 0.60 054 0.40 30.71 2.06 OK
NSLE - 3 3 3] 282 383 300 0.60 -0.53 0.41 30.71 2.06 OK
NSLE - 3 3 J[4] 151 383 225 0.60 0.32 0.19 30.71 2.06 OK
NSLE -3 4 4] 151 346 225 0.60 -0.31 0.19 30.71 2.06 OK
NSLE -3 4 J[5] 5.7 346 150 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE - 3 5 I[5] 5.7 323 15.0 0.60 -0.15 0.04 3071 2.06 OK
NSLE -3 5 J[6] 0.1 323 75 0.60 -0.06 -0.05 30.71 2.06 OK
NSLE-3 6 1[6] 0.1 311 75 0.60 -0.05 -0.05 -30.71 2.06 OK
NSLE - 3 6 7] 17 311 0.0 0.60 -0.02 -0.08 3071 2.06 OK
NSLE - 3 7 7] 17 312 0.0 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE - 3 7 J[8] 0.2 312 75 0.60 -0.05 -0.05 -30.71 2.06 OK
NSLE -3 B (8] 02 323 75 0.60 -0.06 -0.05 3071 2.06 OK
NSLE -3 8 J[9] 5.8 323 15.0 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE - 3 9 1[9] 5.8 347 15.0 0.60 -0.15 0.04 3071 2.06 OK
NSLE -3 9 J[10] -15.2 347 225 0.60 -0.31 0.20 -30.71 2.06 OK
NSLE - 3 10 [10] ‘152 384 225 0.60 0.32 0.19 30.71 2.06 OK
NSLE - 3 10 J[11] 283 384 30.0 0.60 -0.54 0.41 30.71 2.06 OK
NSLE - 3 11 [11] 283 435 26.9 0.60 -0.54 0.40 30.71 2.06 OK
NSLE-3 11 J[12] 437 435 344 0.60 -0.80 0.66 -30.71 2.06 OK
NSLE -3 12 I[12] 437 50.2 241 0.60 -0.81 0.64 30.71 2.06 OK
NSLE - 3 12 J[13] 345 50.2 175 0.60 -0.66 0.49 30.71 2.06 OK
NSLE -3 13 [14] 5.0 -168.8 54.0 055 -0.21 -0.41 -30.71 2.06 OK
NSLE - 3 13 J[13] 345 1745 58.4 055 0.37 -1.00 30.71 2.06 OK
NSLE - 3 14 [15] 230 -163.3 514 055 0.75 0.16 30.71 2.06 OK
NSLE -3 14 J[14] 5.0 “169.1 55.8 055 -0.21 -0.41 3071 2.06 OK
NSLE -3 15 [16] -16.2 -164.6 131 057 -0.59 0.01 30.71 2.06 OK
NSLE - 3 15 J[15] 23.0 1724 111 057 0.73 0.12 30.71 2.06 OK
NSLE -3 16 I[17] 12,9 -158.8 7.4 0.47 -0.69 0.01 30.71 2.06 OK
NSLE - 3 16 J[16] -16.2 -164.5 6.0 0.47 -0.79 0.09 30.71 2.06 OK
NSLE-3 17 18] -136 -154.0 0.8 0.40 -0.89 0.12 -30.71 2.06 OK
NSLE - 3 17 J[17] 129 -158.8 2.0 0.40 -0.88 0.09 -30.71 2.06 OK
NSLE - 3 18 I[19] 104 -149.3 6.7 0.35 -0.93 0.08 30.71 2.06 OK
NSLE -3 18 J[18] 136 1537 6.1 035 110 022 30.71 2.06 OK
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NSLE - 3 19 1[20] -10.8 -145.5 0.7 0.30 -1.20 0.23 -30.71 2.06 OK
NSLE -3 19 J[19] 104 1492 1.0 0.30 119 0.19 3071 2.06 OK
NSLE - 3 20 21 11.0 1418 0.4 0.30 1.20 0.26 3071 2.06 OK
NSLE - 3 20 J[20] -10.8 1456 0.4 0.30 “1.20 0.23 3071 2.06 OK
NSLE - 3 21 1[22] -9.4 -137.9 2.9 0.30 -1.09 0.17 -30.71 2.06 OK
NSLE -3 21 J21] 11.0 1416 35 0.30 1.20 0.26 3071 2.06 OK
NSLE -3 22 23] 77 -133.9 2.9 0.30 -0.96 0.07 3071 2.06 OK
NSLE - 3 22 J[22] 94 1375 39 0.30 -1.08 0.17 3071 2.06 OK
NSLE - 3 23 1[24] -6.2 -130.0 2.2 0.30 -0.87 -0.02 -30.71 2.06 OK
NSLE - 3 23 J[23] 77 1335 37 0.30 -0.96 0.07 3071 2.06 OK
NSLE -3 24 I[25) 51 1265 13 0.30 -0.86 -0.08 3071 2.06 OK
NSLE - 3 24 J[24] 6.2 1297 31 0.30 -0.87 -0.02 3071 2.06 OK
NSLE - 3 25 1[26] -4.4 -123.2 0.3 0.30 -0.73 -0.12 -30.71 2.06 OK
NSLE -3 25 J[25] 51 1262 26 0.30 -0.86 -0.08 3071 2.06 OK
NSLE -3 26 27) 4.0 1204 06 0.30 0.67 -0.13 3071 2.06 OK
NSLE - 3 26 J[26] 44 1231 21 0.30 -0.73 -0.12 3071 2.06 OK
NSLE - 3 27 1[28] -3.9 -118.0 1.2 0.30 -0.65 -0.13 -30.71 2.06 OK
NSLE -3 27 J[27] 4.0 1203 17 0.30 0.67 -0.13 3071 2.06 OK
NSLE -3 28 [29) 39 -116.0 16 0.30 -0.65 0.12 3071 2.06 OK
NSLE - 3 28 J[28] 3.9 117.9 16 0.30 -0.65 -0.13 3071 2.06 OK
NSLE - 3 29 1[30] -4.0 -114.4 1.9 0.30 -0.65 -0.11 -30.71 2.06 OK
NSLE -3 29 [29] 3.9 -116.0 16 0.30 -0.65 0.12 -30.71 2.06 OK
NSLE - 3 30 I[31] 41 1133 19 0.30 -0.65 011 3071 2.06 OK
NSLE - 3 30 J[30] ) 1144 17 0.30 -0.65 -0.11 3071 2.06 OK
NSLE - 3 31 1[32] -4.0 -112.6 1.7 0.30 -0.64 -0.11 -30.71 2.06 OK
NSLE -3 31 31 41 1133 2.0 0.30 -0.65 011 -30.71 2.06 OK
NSLE -3 32 I[33) 37 1123 13 0.30 -0.62 -0.13 3071 2.06 OK
NSLE - 3 32 J[32] -4.0 -112.5 2.5 0.30 -0.64 -0.11 -30.71 2.06 OK
NSLE - 3 33 1[34] -3.1 -112.4 0.7 0.30 -0.58 -0.17 -30.71 2.06 OK
NSLE -3 33 J[33] 37 1122 31 0.30 -0.62 -0.13 -30.71 2.06 OK
NSLE -3 34 I[35) 21 112.9 0.0 0.30 -0.52 -0.24 3071 2.06 OK
NSLE - 3 34 J[34] -3.1 -112.2 3.7 0.30 -0.58 -0.17 -30.71 2.06 OK
NSLE - 3 35 1[36] -0.9 -113.8 0.7 0.30 -0.44 -0.32 -30.71 2.06 OK
NSLE - 3 35 J[35] 21 1127 43 0.30 052 0.23 -30.71 2.06 OK
NSLE - 3 36 I[37) 46 1154 14 0.30 -0.69 -0.08 3071 2.06 OK
NSLE - 3 36 J[36] 47 1139 2.0 0.30 -0.69 -0.07 30.71 2.06 OK
NSLE - 3 37 1[38] -4.4 -117.4 1.3 0.30 -0.68 -0.10 -30.71 2.06 OK
NSLE -3 37 J[37] 46 1154 19 0.30 -0.69 -0.08 -30.71 2.06 OK
NSLE -3 38 I[39) 44 1197 14 0.30 -0.69 011 3071 2.06 OK
NSLE - 3 38 J[38] -4.4 -117.4 1.5 0.30 -0.68 -0.10 -30.71 2.06 OK
NSLE -3 39 [40] 46 1225 18 0.30 0.72 -0.10 3071 2.06 OK
NSLE - 3 39 J[39] 44 1198 038 0.30 0.6 011 3071 2.06 OK
NSLE - 3 40 I[41] 52 1256 23 0.30 0.77 -0.07 3071 2.06 OK
NSLE - 3 40 J[40] -4.6 -122.6 0.1 0.30 -0.72 -0.10 -30.71 2.06 OK
NSLE -3 41 [42) 63 -120.0 30 0.30 -0.85 -0.01 3071 2.06 OK
NSLE -3 a1 J[41] 52 1258 11 0.30 0.77 -0.07 3071 2.06 OK
NSLE - 3 22 [43) 77 1328 36 0.30 -0.95 0.07 3071 2.06 OK
NSLE - 3 42 J[42] -6.3 -129.4 2.1 0.30 -0.85 -0.01 -30.71 2.06 OK
NSLE -3 43 [44] 904 -136.8 39 0.30 -1.08 0.17 3071 2.06 OK
NSLE - 3 43 J[43] 77 1332 238 0.30 -0.96 0.07 3071 2.06 OK
NSLE - 3 44 I[45) -10.9 -140.9 34 0.30 -1.20 0.26 3071 2.06 OK
NSLE - 3 44 J[44] -9.4 -137.2 2.9 0.30 -1.08 0.17 -30.71 2.06 OK
NSLE -3 45 I[46] 107 -144.9 03 0.30 1.20 0.23 3071 2.06 OK
NSLE - 3 5 J[45] 109 1411 0.4 0.30 1.20 0.26 3071 2.06 OK
NSLE - 3 6 [47) 103 1485 10 0.30 118 0.19 3071 2.06 OK
NSLE - 3 46 J[46] -10.7 -144.8 0.7 0.30 -1.20 0.23 -30.71 2.06 OK
NSLE -3 a7 [48] 135 -153.0 6.1 0.35 110 0.23 3071 2.06 OK
NSLE -3 a7 J[47] 103 1486 6.7 0.35 -0.93 0.08 3071 2.06 OK
NSLE - 3 48 [49) 129 -158.2 19 0.40 -0.88 0.09 3071 2.06 OK
NSLE - 3 48 J[48] -13.5 -153.3 0.7 0.40 -0.89 0.12 -30.71 2.06 OK
NSLE - 3 49 I[50] 162 -163.9 6.0 0.47 0.79 0.09 3071 2.06 OK
NSLE -3 49 J[49] 129 1582 7.4 0.47 0.6 0.01 3071 2.06 OK
NSLE - 3 50 I[51) 23.0 717 111 057 -0.73 0.12 3071 2.06 OK
NSLE - 3 50 J[50] 162 -163.9 13.0 057 -0.59 0.01 30.71 2.06 OK
NSLE -3 51 [52) 4.9 -1685 555 055 0.21 -0.40 3071 2.06 OK
NSLE - 3 51 J[51] 230 162.7 51.2 055 0.75 0.16 3071 2.06 OK
NSLE - 3 52 1] 343 1739 58.1 055 0.36 -1.00 3071 2.06 OK
NSLE - 3 52 J[52] 4.9 -168.1 53.8 0.55 -0.21 -0.40 -30.71 2.06 OK
O, max -1.20
O max 0.66
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A.5.4.18.

Load combination SLE 4

Beam Diagram_Fx / ST_NSLE-4

@@

Beam Diagram_My / ST_NSLE-4

@@

/ﬁT'WTTT‘O*TE-g\T
38~
g 167 16.9
5/6/ \\i
b "ag,
6.4
\\82
Ay
8.4
\\8 .
ke
1
|
|
25
y
/
o4
/
!
7 /
7 7/
23,7
4 =36.7 14 1 -36 49
29 20 3.1 31 2.1 9.9

midas Gen

ST: NSIE - 4
MBX : 6

MIN : 13

FILE: GL T1-T3

[

midas Gen

ST: NSLE - 4

T 13

(=
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ ReNmmy | 3700 | [ Fatvmmy | 3071 ] [ fosoos IN/mmy | 206 | Een IN/mm?] [ 33000 |

[ 7. [ 100 ] [ e [ 1200 | [ Bl [ 100 | ) [ o8 |

[ favmmy | 3071 | [fos INfmm?) | 2050 | [ Epvmmy | 26400 |

| VERIFICA SEZIONI NON FESSURATE

N . Sollecitazioni interne Tensioni ammissibili di progetto
GO C | g Nodo Uy N Va ¢ o o f, f, Risultato verifica
carico [kN-m] [kN] [kN] [m] e " o 0
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE - 4 1 1] -49.6 154 19.2 0.60 -0.85 0.80 -30.71 2.06 OK
NSLE -4 1 2] -42.6 154 126 0.60 -0.74 0.68 30.71 2.06 OK
NSLE -4 2 2] -42.6 133 37.9 0.60 0.73 0.6 3071 2.06 OK
NSLE - 4 2 J[3] 256 133 30.4 0.60 -0.45 0.40 30.71 2.06 OK
NSLE - 4 3 113] 256 118 304 0.60 -0.45 041 30.71 2.06 OK
NSLE-4 3 J[4] 123 118 22.9 0.60 0.22 0.18 -30.71 2.06 OK
NSLE -4 4 i[4] 123 107 22.9 0.60 0.22 0.19 -30.71 2.06 OK
NSLE -4 4 J[5] 2.7 107 154 0.60 -0.06 0.03 3071 2.06 OK
NSLE - 4 5 1[5] 2.7 -10.0 154 0.60 -0.06 0.03 30.71 2.06 OK
NSLE -4 5 J[6] 31 -10.0 7.9 0.60 0.03 -0.07 30.71 2.06 OK
NSLE -4 6 (6] 31 9.6 7.9 0.60 0.04 -0.07 30.71 2.06 OK
NSLE -4 6 7] 5.1 9.6 04 0.60 0.07 -0.10 30.71 2.06 OK
NSLE - 4 7 1[7] 51 97 04 0.60 0.07 -0.10 30.71 2.06 OK
NSLE -4 7 J[8] 31 9.7 7.9 0.60 0.03 -0.07 30.71 2.06 OK
NSLE -4 8 (8] 31 101 7.9 0.60 0.03 -0.07 30.71 2.06 OK
NSLE - 4 8 J[9] 28 10.1 15.4 0.60 -0.06 0.03 30.71 2.06 OK
NSLE - 4 9 119] 238 108 154 0.60 -0.06 0.03 30.71 2.06 OK
NSLE -4 9 J[10] 124 -10.8 22.9 0.60 0.22 0.19 30.71 2.06 OK
NSLE -4 10 [10] 124 “12.0 22.9 0.60 -0.23 0.19 30.71 2.06 OK
NSLE - 4 10 J[11] 257 12.0 30.4 0.60 -0.45 0.41 30.71 2.06 OK
NSLE -4 11 [11] 257 -13.6 304 0.60 -0.45 0.41 3071 2.06 OK
NSLE -4 11 J[12] 428 136 37.9 0.60 0.74 0.69 30.71 2.06 OK
NSLE -4 12 I[12] 428 158 126 0.60 -0.74 0.69 30.71 2.06 OK
NSLE - 4 12 J[13] -29.8 158 19.2 0.60 -0.86 0.80 30.71 2.06 OK
NSLE -4 13 [14] 318 73.0 32.0 055 050 -0.76 3071 2.06 OK
NSLE -4 13 J[13] 198 787 36.4 055 0.84 113 30.71 2.06 OK
NSLE -4 14 [15] 15.2 674 295 055 0.18 -0.42 -30.71 2.06 OK
NSLE - 4 14 J[14] 318 732 338 055 050 -0.76 30.71 2.06 OK
NSLE -4 15 [16] 131 672 28 057 0.12 -0.36 30.71 2.06 OK
NSLE -4 15 J[15] 15.2 75.0 47 057 0.15 -0.41 30.71 2.06 OK
NSLE -4 16 I[17] 10.6 615 12 0.47 0.16 -0.42 3071 2.06 OK
NSLE - 4 16 J[16] 131 67.2 56 0.47 0.21 -0.50 30.71 2.06 OK
NSLE -4 17 [18] 65 56.7 7.6 0.40 0.10 -0.39 30.71 2.06 OK
NSLE -4 17 J[17] 10.6 615 8.8 0.40 0.25 -0.55 30.71 2.06 OK
NSLE -4 18 I[19] 36 53.2 56 0.35 0.02 -0.33 30.71 2.06 OK
NSLE - 4 18 J[18] 6.5 575 6.2 035 0.16 -0.48 30.71 2.06 OK
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NSLE - 4 19 1120] 0.9 “49.7 8.9 0.30 -0.23 -0.10 -30.71 2.06 OK
NSLE - 4 19 J[19] 3.6 -53.4 9.2 0.30 0.06 -0.42 -30.71 2.06 OK
NSLE -4 20 121] 55 46,9 9.2 0.30 052 021 30.71 2.06 OK
NSLE -4 20 J[20] 0.9 50.6 91 0.30 0.23 0.11 30.71 2.06 OK
NSLE - 4 21 1[22] -8.6 -44.2 6.4 0.30 -0.72 0.42 -30.71 2.06 OK
NSLE - 4 21 J[21] -5.5 -47.9 5.8 0.30 -0.53 0.21 -30.71 2.06 OK
NSLE-4 22 23] 93 411 19 0.30 0.75 0.48 30.71 2.06 OK
NSLE -4 22 J22] 86 447 0.9 0.30 072 0.42 30.71 2.06 OK
NSLE - 4 23 1[24] -8.0 -37.5 1.7 0.30 -0.69 0.41 -30.71 2.06 OK
NSLE - 4 23 J[23] -9.3 -41.0 3.2 0.30 -0.75 0.48 -30.71 2.06 OK
NSLE -4 24 125] 54 338 44 0.30 057 025 30.71 2.06 OK
NSLE -4 24 J[24] 8.0 37.0 6.3 0.30 -0.68 041 30.71 2.06 OK
NSLE - 4 25 1[26] -1.7 -30.0 6.3 0.30 -0.24 0.01 -30.71 2.06 OK
NSLE -4 25 J[25] 54 330 85 0.30 -0.56 0.25 30.71 2.06 OK
NSLE -4 26 1127] 26 263 73 0.30 0.09 -0.26 30.71 2.06 OK
NSLE - 4 26 J[26] 17 29.0 9.9 0.30 -0.23 0.02 30.71 2.06 OK
NSLE - 4 27 1[28] 7.1 -22.9 7.6 0.30 0.40 -0.55 -30.71 2.06 OK
NSLE -4 27 J27] 26 252 105 0.30 0.09 -0.26 30.71 2.06 OK
NSLE -4 28 129] 115 198 71 0.30 0.70 -0.83 30.71 2.06 OK
NSLE -4 28 J[28] 71 218 10.3 0.30 0.40 055 30.71 2.06 OK
NSLE - 4 29 1[30] 15.4 -17.2 6.1 0.30 0.97 -1.08 -30.71 2.06 OK
NSLE-4 29 J29] 115 188 95 0.30 0.70 -0.83 30.71 2.06 OK
NSLE -4 30 31] 185 152 46 0.30 119 1.29 30.71 2.06 OK
NSLE - 4 30 J[30] 154 163 8.2 0.30 097 108 30.71 2.06 OK
NSLE - 4 31 1[32] 20.8 -13.8 2.7 0.30 1.34 -1.43 -30.71 2.06 OK
NSLE - 4 31 J[31] 18.5 -14.5 6.4 0.30 1.19 -1.28 -30.71 2.06 OK
NSLE -4 32 33] 221 132 07 0.30 143 152 30.71 2.06 OK
NSLE - 4 32 J[32] 20.8 134 44 0.30 134 143 30.71 2.06 OK
NSLE - 4 33 1[34] 22.3 -13.2 1.5 0.30 1.44 -1.53 -30.71 2.06 OK
NSLE -4 33 J[33] 221 130 23 0.30 1.43 152 30.71 2.06 OK
NSLE -4 34 1[35] 215 14.0 35 0.30 138 148 30.71 2.06 OK
NSLE - 4 34 J34] 23 133 02 0.30 144 153 -30.71 2.06 OK
NSLE - 4 35 1[36] 19.7 -15.4 5.3 0.30 1.26 -1.36 -30.71 2.06 OK
NSLE-4 35 J[35] 215 143 18 0.30 138 148 30.71 2.06 OK
NSLE -4 36 137] 12.0 180 9.4 0.30 0.74 -0.86 30.71 2.06 OK
NSLE - 4 36 J[36] 15.9 -16.4 6.0 0.30 1.00 111 -30.71 2.06 OK
NSLE - 4 37 1[38] 7.7 -20.9 10.3 0.30 0.44 -0.58 -30.71 2.06 OK
NSLE-4 37 J37] 12.0 -19.0 71 0.30 0.74 -0.87 30.71 2.06 OK
NSLE -4 38 139) 32 24.4 10.6 0.30 013 -0.29 30.71 2.06 OK
NSLE - 4 38 J[38] 7.7 220 7.6 0.30 0.44 -0.59 30.71 2.06 OK
NSLE - 4 39 1[40] -1.2 -28.2 10.1 0.30 -0.18 -0.01 -30.71 2.06 OK
NSLE -4 39 J39] 32 255 75 0.30 013 -0.30 30.71 2.06 OK
NSLE -4 40 141] 5.1 322 8.8 0.30 -0.45 023 30.71 2.06 OK
NSLE - 4 40 J[40] -1.2 -29.2 6.6 0.30 -0.18 -0.01 -30.71 2.06 OK
NSLE - 4 41 1[42] -7.9 -36.3 6.7 0.30 -0.65 0.41 -30.71 2.06 OK
NSLE -4 a1 J[41] 51 331 48 0.30 -0.45 023 30.71 2.06 OK
NSLE -4 22 143) 9.4 203 36 0.30 0.76 0.49 30.71 2.06 OK
NSLE - 4 42 J[42] -7.9 -36.8 2.2 0.30 -0.65 0.41 -30.71 2.06 OK
NSLE-4 23 1[44] 9.0 ~44.0 03 0.30 0.74 0.45 30.71 2.06 OK
NSLE -4 43 J[43] 9.4 204 14 0.30 0.76 0.49 30.71 2.06 OK
NSLE -4 24 145] 6.2 474 52 0.30 057 0.26 30.71 2.06 OK
NSLE - 4 44 J[44] -9.0 -43.7 5.7 0.30 -0.74 0.45 -30.71 2.06 OK
NSLE -4 15 146] 18 50.1 8.9 0.30 0.28 -0.05 30.71 2.06 OK
NSLE -4 25 J[45] 62 46.4 9.0 0.30 057 0.26 30.71 2.06 OK
NSLE - 4 6 1147] 28 529 93 0.30 0.01 -0.36 30.71 2.06 OK
NSLE -4 16 J[46] 18 “49.2 9.0 0.30 -0.28 -0.05 30.71 2.06 OK
NSLE - 4 47 1[48] 5.9 -57.0 6.4 0.35 0.12 -0.45 -30.71 2.06 OK
NSLE -4 47 J[47] 28 527 59 035 -0.01 -0.29 30.71 2.06 OK
NSLE - 4 48 149) 10.1 610 91 0.40 023 053 30.71 2.06 OK
NSLE - 4 48 J[48] 59 56,1 7.9 0.40 0.08 -0.36 30.71 2.06 OK
NSLE -4 29 1150] 12.7 66.7 59 0.47 0.20 -0.49 30.71 2.06 OK
NSLE -4 49 J[49] 10.1 610 45 0.47 0.14 -0.40 30.71 2.06 OK
NSLE - 4 50 1[51] 15.0 745 51 057 015 -0.41 30.71 2.06 OK
NSLE - 4 50 J[50] 12.7 -66.7 3.1 0.57 0.12 -0.35 -30.71 2.06 OK
NSLE -4 51 152) 316 726 33.9 055 050 0.76 30.71 2.06 OK
NSLE -4 51 J[51] 15.0 66.8 296 055 018 0.42 30.71 2.06 OK
NSLE - 4 52 1] 496 781 36,5 055 0.84 113 -30.71 2.06 OK
NSLE - 4 52 J[52] 31.6 -72.4 32.1 0.55 0.50 -0.76 -30.71 2.06 OK
Oc. max -1.53
O max 1.44
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A.5.4.19. Load combination SLE 5 Block analysis

midas Gen

Beam Diagram_Fx - Block analysis /| ST_NSLE-5

—T7gq 183 T3

///%0 0 17 ‘?\\\ -24.31
815 79T 3.0
833 21 -25.49

ST: NSIE - 5
MAX : &

MIN : 13

FILE: GL_T1-T3
UNIT: kN

DATE: 03/27/2014

19.19
12.78
£.36
0.00
-6.47
-12.89
-19.31
-25.73
-32.14
-38.56
ST: NSIE - §
MRX @ 13
MIN :@ 12
FILE: GL T1-T3
TNIT: Kit*m
DATE: 03/27/2014

on

Ei
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| VERIFICA DELLE TENSIONI AMMISSIBILI |

| CALCESTRUZZO - DATIDICALCOLO |

[ RylN/mmy [ 3700 | [ Falvmmy | 3071 | f o005 IN/mm?] 2.06 Eom [N/mm?] 33000
[ 7. [ 100 ] [ o [ 100 | [ oy [ 100 ] [ ) [ o8 |
[ fuNmmy [ 3071 | [ fus INfmm?) | 2050 | [ Epimmy | 26400 |

I VERIFICA SEZIONI NON FESSURATE

L . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione dil - g0 oo Nodo Mg Na Va g o. o f, f, Risultato verifica
carico [kN-m] [kN] [kN] [m] — " ol o
[N/mm?] [N/mm?] [N/mm?] [N/mm?]
NSLE - 5 1 1[1] -37.2 -53.3 16.9 0.60 -0.71 0.53 -30.71 2.06 OK
NSLE - 5 1 J[2] -46.0 -53.3 23.5 0.60 -0.86 0.68 -30.71 2.06 OK
NSLE - 5 2 112 -46.0 -46.2 375 0.60 -0.84 0.69 -30.71 2.06 OK
NSLE - 5 2 J[3] -29.2 -46.2 30.0 0.60 -0.56 041 -30.71 2.06 OK
NSLE - 5 3 3] -29.2 -40.8 29.9 0.60 -0.55 0.42 -30.71 2.06 OK
NSLE -5 3 J[4] -16.1 -40.8 22.4 0.60 -0.34 0.20 -30.71 2.06 OK
NSLE - 5 4 1[4] -16.1 -36.9 224 0.60 -0.33 0.21 -30.71 2.06 OK
NSLE - 5 4 J[5] -6.8 -36.9 14.9 0.60 -0.18 0.05 -30.71 2.06 OK
NSLE - 5 5 1[5] -6.8 -34.4 14.9 0.60 -0.17 0.06 -30.71 2.06 OK
NSLE - 5 5 J[6] -1.3 -34.4 74 0.60 -0.08 -0.04 -30.71 2.06 OK
NSLE - 5 6 1[6] -1.3 -33.2 7.4 0.60 -0.08 -0.03 -30.71 2.06 OK
NSLE - 5 6 J[7] 0.6 -33.2 0.1 0.60 -0.05 -0.06 -30.71 2.06 OK
NSLE -5 7 1[7] 0.6 -33.2 0.1 0.60 -0.05 -0.06 -30.71 2.06 OK
NSLE - 5 7 J[8] -1.4 -33.2 7.6 0.60 -0.08 -0.03 -30.71 2.06 OK
NSLE - 5 8 1[8] -14 -34.4 7.6 0.60 -0.08 -0.03 -30.71 2.06 OK
NSLE - 5 8 J[9] -7.1 -34.4 15.1 0.60 -0.18 0.06 -30.71 2.06 OK
NSLE - 5 9 1191 -7.1 -37.0 15.1 0.60 -0.18 0.06 -30.71 2.06 OK
NSLE -5 9 J[10] -16.5 -37.0 226 0.60 -0.34 0.21 -30.71 2.06 OK
NSLE -5 10 1[10] -16.5 -40.9 22.6 0.60 -0.34 0.21 -30.71 2.06 OK
NSLE -5 10 J[11] -29.7 -40.9 30.1 0.60 -0.56 0.43 -30.71 2.06 OK
NSLE - 5 11 1[11] -29.7 -46.3 30.1 0.60 -0.57 0.42 -30.71 2.06 OK
NSLE - 5 11 J[12] -46.7 -46.3 37.6 0.60 -0.85 0.70 -30.71 2.06 OK
NSLE - 5 12 1[12] -46.7 -53.4 23.0 0.60 -0.87 0.69 -30.71 2.06 OK
NSLE - 5 12 J[13] -38.0 -53.4 16.4 0.60 -0.72 0.54 -30.71 2.06 OK
NSLE - 5 13 1[14] 6.9 -179.0 57.0 0.55 -0.19 -0.46 -30.71 2.06 OK
NSLE - 5 13 J[13] 38.0 -184.8 61.4 0.55 0.42 -1.09 -30.71 2.06 OK
NSLE -5 14 1[15] -22.8 -173.6 54.6 0.55 -0.77 0.14 -30.71 2.06 OK
NSLE - 5 14 J[14] 6.9 -179.4 58.9 0.55 -0.19 -0.46 -30.71 2.06 OK
NSLE - 5 15 1[16] -15.7 -175.4 13.7 0.57 -0.60 -0.02 -30.71 2.06 OK
NSLE - 5 15 J[15] -22.8 -183.2 11.8 0.57 -0.74 0.10 -30.71 2.06 OK
NSLE - 5 16 1[17] -12.3 -169.7 75 0.47 -0.69 -0.03 -30.71 2.06 OK
NSLE - 5 16 J[16] -15.7 -175.4 6.1 0.47 -0.80 0.05 -30.71 2.06 OK
NSLE -5 17 1[18] -13.3 -164.8 1.4 0.40 -0.91 0.09 -30.71 2.06 OK
NSLE - 5 17 J[17] -12.3 -169.7 2.6 0.40 -0.88 0.04 -30.71 2.06 OK
NSLE - 5 18 1[19] -10.3 -160.3 6.3 0.35 -0.96 0.04 -30.71 2.06 OK
NSLE - 5 18 J[18] -13.3 -164.6 5.8 0.35 -1.12 0.18 -30.71 2.06 OK
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NSLE - 5 19 1[20] -11.2 -156.4 1.8 0.30 -1.27 0.23 -30.71 2.06 OK
NSLE - 5 19 J[19] -10.3 -160.2 21 0.30 -1.22 0.15 -30.71 2.06 OK
NSLE - 5 20 1[21] -12.1 -152.9 1.8 0.30 -1.32 0.30 -30.71 2.06 OK
NSLE - 5 20 J[20] -11.2 -156.6 1.7 0.30 -1.27 0.23 -30.71 2.06 OK
NSLE - 5 21 1[22] -11.2 -149.2 1.6 0.30 -1.24 0.25 -30.71 2.06 OK
NSLE -5 21 J[21] -12.1 -152.9 2.1 0.30 -1.32 0.30 -30.71 2.06 OK
NSLE - 5 22 1[23] -10.2 -145.3 1.5 0.30 -1.16 0.19 -30.71 2.06 OK
NSLE - 5 22 J[22] -11.2 -148.9 25 0.30 -1.24 0.25 -30.71 2.06 OK
NSLE - 5 23 1[24] -9.3 -141.6 1.0 0.30 -1.12 0.15 -30.71 2.06 OK
NSLE - 5 23 J[23] -10.2 -145.1 25 0.30 -1.16 0.19 -30.71 2.06 OK
NSLE - 5 24 1[25] -8.5 -138.2 0.7 0.30 -1.12 0.11 -30.71 2.06 OK
NSLE -5 24 J[24] -9.3 -141.4 2.6 0.30 -1.12 0.15 -30.71 2.06 OK
NSLE -5 25 1[26] -7.3 -134.9 1.3 0.30 -0.96 0.04 -30.71 2.06 OK
NSLE - 5 25 J[25] -8.5 -137.9 3.5 0.30 -1.12 0.11 -30.71 2.06 OK
NSLE - 5 26 1[27] -5.1 -131.8 3.1 0.30 -0.78 -0.10 -30.71 2.06 OK
NSLE - 5 26 J[26] -7.3 -134.5 5.7 0.30 -0.96 0.04 -30.71 2.06 OK
NSLE - 5 27 1[28] -1.6 -128.6 3.9 0.30 -0.53 -0.32 -30.71 2.06 OK
NSLE -5 27 J[27] -5.1 -131.0 9.4 0.30 -0.78 -0.10 -30.71 2.06 OK
NSLE -5 28 1[29] 2.0 -125.7 1.2 0.30 -0.29 -0.55 -30.71 2.06 OK
NSLE -5 28 J[28] -1.6 -127.7 12.1 0.30 -0.53 -0.32 -30.71 2.06 OK
NSLE -5 29 1[30] 3.6 -123.4 5.3 0.30 -0.17 -0.65 -30.71 2.06 OK
NSLE - 5 29 J[29] 20 -124.9 10.9 0.30 -0.28 -0.55 -30.71 2.06 OK
NSLE - 5 30 1[31] 1.9 -122.3 11.2 0.30 -0.28 -0.53 -30.71 2.06 OK
NSLE - 5 30 J[30] 3.6 -123.4 5.1 0.30 -0.17 -0.65 -30.71 2.06 OK
NSLE - 5 31 1[32] -1.6 -122.3 12.2 0.30 -0.51 -0.30 -30.71 2.06 OK
NSLE -5 31 J[31] 1.9 -123.0 0.8 0.30 -0.29 -0.53 -30.71 2.06 OK
NSLE -5 32 1[33] -4.7 -123.0 8.9 0.30 -0.72 -0.10 -30.71 2.06 OK
NSLE - 5 32 J[32] -1.6 -123.2 2.6 0.30 -0.52 -0.31 -30.71 2.06 OK
NSLE - 5 33 1[34] -5.8 -123.8 4.2 0.30 -0.80 -0.02 -30.71 2.06 OK
NSLE - 5 33 J[33] -4.7 -123.6 0.5 0.30 -0.72 -0.10 -30.71 2.06 OK
NSLE - 5 34 1[35] -5.4 -124.6 0.9 0.30 -0.77 -0.06 -30.71 2.06 OK
NSLE - 5 34 J[34] -5.8 -123.9 2.8 0.30 -0.80 -0.02 -30.71 2.06 OK
NSLE -5 35 1[36] -3.8 -125.4 1.4 0.30 -0.67 -0.17 -30.71 2.06 OK
NSLE -5 35 J[35] -5.4 -124.3 4.9 0.30 -0.77 -0.06 -30.71 2.06 OK
NSLE - 5 36 1[37] -6.8 -127.0 0.1 0.30 -0.87 0.03 -30.71 2.06 OK
NSLE - 5 36 J[36] -7.6 -125.4 33 0.30 -0.92 0.09 -30.71 2.06 OK
NSLE - 5 37 1[38] -5.9 -128.7 0.2 0.30 -0.82 -0.04 -30.71 2.06 OK
NSLE - 5 37 J[37] -6.8 -126.8 3.4 0.30 -0.87 0.03 -30.71 2.06 OK
NSLE - 5 38 1[39] -5.2 -130.9 0.1 0.30 -0.78 -0.09 -30.71 2.06 OK
NSLE -5 38 J[38] -5.9 -128.6 2.8 0.30 -0.82 -0.04 -30.71 2.06 OK
NSLE - 5 39 1[40] -5.0 -133.5 0.8 0.30 -0.78 -0.11 -30.71 2.06 OK
NSLE - 5 39 J[39] -5.2 -130.8 1.8 0.30 -0.78 -0.09 -30.71 2.06 OK
NSLE - 5 40 1[41] -5.3 -136.5 1.7 0.30 -0.81 -0.10 -30.71 2.06 OK
NSLE - 5 40 J[40] -5.0 -133.5 0.5 0.30 -0.78 -0.11 -30.71 2.06 OK
NSLE - 5 41 1[42] -6.2 -139.9 2.7 0.30 -0.88 -0.06 -30.71 2.06 OK
NSLE - 5 41 J[41] -5.3 -136.7 0.8 0.30 -0.81 -0.10 -30.71 2.06 OK
NSLE -5 42 1[43] -7.6 -143.7 3.5 0.30 -0.98 0.02 -30.71 2.06 OK
NSLE - 5 42 J[42] -6.2 -140.2 2.1 0.30 -0.88 -0.06 -30.71 2.06 OK
NSLE -5 43 1[44] -9.3 -147.7 3.9 0.30 -1.11 0.13 -30.71 2.06 OK
NSLE - 5 43 J[43] -7.6 -144.1 29 0.30 -0.98 0.02 -30.71 2.06 OK
NSLE - 5 44 1[45] -10.9 -151.8 35 0.30 -1.23 0.22 -30.71 2.06 OK
NSLE -5 44 J[44] -9.3 -148.1 29 0.30 -1.11 0.12 -30.71 2.06 OK
NSLE - 5 45 1[46] -10.6 -155.7 0.6 0.30 -1.22 0.19 -30.71 2.06 OK
NSLE -5 45 J[45] -10.9 -152.0 0.6 0.30 -1.23 0.22 -30.71 2.06 OK
NSLE -5 46 1[47] -10.1 -159.4 1.2 0.30 -1.20 0.14 -30.71 2.06 OK
NSLE - 5 46 J[46] -10.6 -155.6 0.9 0.30 -1.22 0.19 -30.71 2.06 OK
NSLE - 5 47 1[48] -13.4 -163.8 6.4 0.35 -1.12 0.19 -30.71 2.06 OK
NSLE - 5 47 J[47] -10.1 -159.5 6.9 0.35 -0.95 0.04 -30.71 2.06 OK
NSLE - 5 48 1[49] -12.6 -169.0 22 0.40 -0.89 0.05 -30.71 2.06 OK
NSLE -5 48 J[48] -13.4 -164.1 1.0 0.40 -0.91 0.09 -30.71 2.06 OK
NSLE -5 49 1[50] -16.1 -174.7 6.4 0.47 -0.81 0.07 -30.71 2.06 OK
NSLE - 5 49 J[49] -12.6 -169.0 7.8 0.47 -0.70 -0.02 -30.71 2.06 OK
NSLE - 5 50 1[51] -23.3 -182.5 11.9 0.57 -0.75 0.11 -30.71 2.06 OK
NSLE - 5 50 J[50] -16.1 -174.7 13.8 0.57 -0.60 -0.01 -30.71 2.06 OK
NSLE - 5 51 1[52] 6.2 -178.8 58.6 0.55 -0.20 -0.45 -30.71 2.06 OK
NSLE - 5 51 J[51] -23.3 -173.0 54.3 0.55 -0.78 0.15 -30.71 2.06 OK
NSLE -5 52 1[1] 37.2 -184.2 61.1 0.55 0.40 -1.07 -30.71 2.06 OK
NSLE - 5 52 J[52] 6.2 -178.4 56.8 0.55 -0.20 -0.45 -30.71 2.06 OK
o max -132
O max 0.70
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A.5.4.20. Load combination SLE 5 FEM analysis

Beam Diagram_Fx - FEM analysis / ST_NSLE-5

T 20382039 s 5T
" pps 42044 2048 9051
2073 207.8 "
2093 2009
2118 2123

-2148 -2152

/-
/217.5 218 4\
// \\

@@

043,043 54,5 -54 8
N : : I

@@

midas Gen
EQST-PROCESSOR

w5

-91.60
-110.91

-149.53
-162.84
-188.15
-207.46
-226.77
-246.09
-265.40

SI: NSLE - §
MEX : 6
MIN : 13

FILE: GL_T1-T3
UNIT: X
DATE:

midas Gen
EQST-PROCESSOR
BERM DIAGREM

MOMENT-y

©

SI: NSLE - §

MEX : 13

MIN : 12

FILE: GL_T1-T3
UNIT: X

DATE:
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ Raln/mmy [ 3700 | [ Fainvmmy | 3071 | f o005 IN/mm?] 2.06 E.p IN/mm?] 33000
[ e [ 100 ] [ aee [ 1200 | oy [ 100 ] ) [ o8 ]
[ favmm [ 3071 ] [ o t/mm | 2059 | E IN/mmi | 26400 |
| VERIFICA SEZIONI NON FESSURATE
. . Sollecitazioni interne Tensioni ibili di progetto
SO e Nodo K N Va ¢ . o f f Risultato verifica
carico [kN-m] [kN] [kN] [m] - " « o
[N/mm?] [N/mm?] [N/mm?] [N/mm?]
NSLE -5 1 (1] -40.4 -85.1 28.4 0.60 -0.82 053 -30.71 2.06 OK
NSLE -5 1 2] 543 85.1 35.0 0.60 “1.05 0.76 30.71 2.06 OK
NSLE -5 2 2] 543 738 375 0.60 -1.03 0.78 30.71 2.06 OK
NSLE -5 2 J[3] 375 738 30.0 0.60 0.75 0.50 -30.71 2.06 OK
NSLE -5 3 3] 375 65.2 30.0 0.60 -0.73 052 -30.71 2.06 OK
NSLE -5 3 J[4] 244 65.2 225 0.60 -0.51 0.30 -30.71 2.06 OK
NSLE -5 4 4] 244 -59.0 225 0.60 -0.50 0.31 30.71 2.06 OK
NSLE -5 4 J[5] -15.0 -59.0 15.0 0.60 -0.35 0.15 -30.71 2.06 OK
NSLE -5 5 (5] 150 54.9 15.0 0.60 -0.34 0.16 -30.71 2.06 OK
NSLE -5 5 J[6] 9.4 54.9 75 0.60 -0.25 0.07 30.71 2.06 OK
NSLE -5 6 1[6] 9.4 53.0 75 0.60 0.25 0.07 30.71 2.06 OK
NSLE -5 6 7] 76 53.0 0.0 0.60 -0.21 0.04 -30.71 2.06 OK
NSLE -5 7 (7] 76 53.0 0.0 0.60 -0.21 0.04 -30.71 2.06 OK
NSLE -5 7 J[8] 95 53.0 75 0.60 20.25 0.07 30.71 2.06 OK
NSLE -5 8 (8] 95 55.0 75 0.60 -0.25 0.07 30.71 2.06 OK
NSLE -5 8 J[9] 151 -55.0 15.0 0.60 -0.34 0.16 -30.71 2.06 OK
NSLE-5 9 I[9] 5.1 50.0 150 0.60 0.35 0.15 30.71 2.06 OK
NSLE -5 9 J[10] 245 -59.0 225 0.60 -0.51 0.31 -30.71 2.06 OK
NSLE -5 10 [10] 245 65.3 225 0.60 -0.52 0.30 -30.71 2.06 OK
NSLE -5 10 J[11] -37.6 -65.3 30.0 0.60 0.74 0.52 -30.71 2.06 OK
NSLE-5 11 I[11] 376 73.9 30.0 0.60 075 0.50 30.71 2.06 OK
NSLE -5 11 J[12] 545 739 375 0.60 -1.03 0.79 -30.71 2.06 OK
NSLE -5 12 I[12] 545 -85.3 35.0 0.60 “1.05 0.77 -30.71 2.06 OK
NSLE -5 12 J[13] -20.6 -85.3 28.4 0.60 -0.82 053 30.71 2.06 OK
NSLE -5 13 [14] 19 259.6 72.0 0.55 -0.43 -0.51 -30.71 2.06 OK
NSLE -5 13 J[13] 406 2654 756 055 0.32 1.29 -30.71 2.06 OK
NSLE -5 14 [15] 36.4 2543 721 055 118 0.26 -30.71 2.06 OK
NSLE -5 14 J[14] 19 260.1 74.4 055 -0.43 -0.51 30.71 2.06 OK
NSLE -5 15 [16] 224 257.1 241 057 -0.86 -0.04 -30.71 2.06 OK
NSLE -5 15 J[15] 36.4 2649 255 057 114 0.21 -30.71 2.06 OK
NSLE -5 16 I[17] 154 2514 127 0.47 -0.95 012 30.71 2.06 OK
NSLE -5 16 J[16] 224 257.1 153 0.47 115 0.06 30.71 2.06 OK
NSLE -5 17 [18] 1538 2465 2.8 0.40 121 -0.03 -30.71 2.06 OK
NSLE -5 17 J[17] 154 2514 10 0.40 “1.20 -0.05 -30.71 2.06 OK
NSLE -5 18 I[19] 107 2416 73 0.35 122 -0.16 30.71 2.06 OK
NSLE -5 18 J[18] 158 246.0 127 0.35 147 0.07 30.71 2.06 OK
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19 1120] 120 2377 . 0.30 0.00 30.71 2.06 OK
NSLE -5 19 J[19] 107 2415 06 0.30 152 -0.09 30.71 2.06 OK
NSLE -5 20 121] 131 2342 6.4 0.30 -1.66 0.09 -30.71 2.06 OK
NSLE -5 20 J[20] 120 -238.0 16 0.30 159 0.00 30.71 2.06 OK
NSLE - 5 21 1[22] -11.4 -230.4 1.5 0.30 -1.53 -0.01 -30.71 2.06 OK
NSLE-5 21 J[21] 131 2341 8.1 0.30 166 0.09 30.71 2.06 OK
NSLE -5 22 23] 95 2263 17 0.30 139 0.12 30.71 2.06 OK
NSLE - 5 22 J[22] -11.4 -229.9 9.4 0.30 -1.53 0.00 -30.71 2.06 OK
NSLE - 5 23 1[24] -7.7 -222.4 2.8 0.30 -1.28 -0.23 -30.71 2.06 OK
NSLE-5 23 J123] 95 2258 9.7 0.30 138 0.12 30.71 2.06 OK
NSLE -5 24 125] 64 218.7 43 0.30 125 -0.30 30.71 2.06 OK
NSLE - 5 24 J[24] -7.7 -222.0 9.5 0.30 -1.28 -0.22 -30.71 2.06 OK
NSLE -5 25 1[26] -5.5 -215.4 5.9 0.30 -1.11 -0.35 -30.71 2.06 OK
NSLE -5 25 J[25] 64 2184 9.4 0.30 125 -0.30 30.71 2.06 OK
NSLE -5 26 1127] 2.9 2125 7.2 0.30 -1.03 -0.38 30.71 2.06 OK
NSLE - 5 26 J[26] -5.5 -215.2 9.4 0.30 -1.11 -0.35 -30.71 2.06 OK
NSLE -5 27 1[28] -4.5 -210.0 8.3 0.30 -1.00 -0.40 -30.71 2.06 OK
NSLE -5 27 J27] 2.9 2123 9.7 0.30 -1.03 -0.38 30.71 2.06 OK
NSLE -5 28 129] 42 207.9 9.0 0.30 -0.97 -0.42 30.71 2.06 OK
NSLE -5 28 J[28] 45 -209.9 10.2 0.30 -1.00 -0.40 3071 2.06 OK
NSLE - 5 29 1[30] -3.7 -206.2 9.4 0.30 -0.94 -0.44 -30.71 2.06 OK
NSLE -5 29 J29] 42 2078 11.0 0.30 -0.97 -0.42 30.71 2.06 OK
NSLE -5 30 3] 32 204.9 9.7 0.30 -0.89 -0.47 30.71 2.06 OK
NSLE -5 30 J[30] 3.7 206.1 118 0.30 -0.93 -0.44 -30.71 2.06 OK
NSLE - 5 31 1[32] -2.5 -204.1 10.1 0.30 -0.85 -0.51 -30.71 2.06 OK
NSLE -5 31 J31] 32 2048 126 0.30 -0.89 -0.47 30.71 2.06 OK
NSLE -5 32 33) 1.9 203.7 10.8 0.30 -0.81 055 30.71 2.06 OK
NSLE -5 32 J[32] 25 -208.9 12.9 0.30 -0.85 051 -30.71 2.06 OK
NSLE -5 33 1[34] -1.6 -203.8 11.1 0.30 -0.79 -0.57 -30.71 2.06 OK
NSLE -5 33 J[33] 1.9 2036 126 0.30 -0.81 055 30.71 2.06 OK
NSLE -5 34 1[35] 12 2044 105 0.30 0.76 -0.60 30.71 2.06 OK
NSLE -5 34 J[34] 16 203.7 122 0.30 -0.79 057 30.71 2.06 OK
NSLE -5 35 1[36] 0.6 2054 9.4 0.30 0.72 -0.64 3071 2.06 OK
NSLE -5 35 J[35] 12 2043 121 0.30 0.76 -0.60 30.71 2.06 OK
NSLE -5 36 137] 48 2073 10.9 0.30 101 037 30.71 2.06 OK
NSLE -5 36 J[36] 44 205.7 95 0.30 -0.98 -0.39 30.71 2.06 OK
NSLE -5 37 1[38] 5.0 209.3 10.0 0.30 103 -0.36 30.71 2.06 OK
NSLE -5 37 J37] 48 2074 9.2 0.30 101 -0.37 30.71 2.06 OK
NSLE -5 38 139) 53 2118 9.4 0.30 -1.06 -0.36 30.71 2.06 OK
NSLE -5 38 J[38] 5.0 2094 85 0.30 103 -0.36 30.71 2.06 OK
NSLE -5 39 1[40] 56 2146 9.2 0.30 -1.09 034 3071 2.06 OK
NSLE-5 39 J39] 53 2119 75 0.30 -1.06 -0.36 30.71 2.06 OK
NSLE -5 40 1141] 65 2178 9.2 0.30 116 -0.29 30.71 2.06 OK
NSLE -5 40 J[40] 56 2148 6.1 0.30 -1.09 -0.34 30.71 2.06 OK
NSLE -5 41 1[42] -7.8 -221.3 9.4 0.30 -1.25 -0.22 -30.71 2.06 OK
NSLE - 5 41 J[41] -6.5 -218.1 4.5 0.30 -1.16 -0.30 -30.71 2.06 OK
NSLE -5 22 [43) 95 2252 96 0.30 138 012 30.71 2.06 OK
NSLE -5 22 J[42] 78 2217 2.9 0.30 126 -0.22 -30.71 2.06 OK
NSLE - 5 43 1[44] -11.4 -229.2 9.3 0.30 -1.52 0.00 -30.71 2.06 OK
NSLE -5 13 J[43] 95 2256 17 0.30 138 0.12 30.71 2.06 OK
NSLE -5 24 145] 131 2334 8.1 0.30 165 0.09 30.71 2.06 OK
NSLE -5 24 J[44] 114 229.7 15 0.30 153 -0.01 -30.71 2.06 OK
NSLE - 5 45 1[46] -11.9 -237.3 1.6 0.30 -1.59 0.00 -30.71 2.06 OK
NSLE-5 15 J[45] 131 2335 6.4 0.30 165 0.09 30.71 2.06 OK
NSLE -5 6 1[47) 107 2408 0.7 0.30 152 -0.09 30.71 2.06 OK
NSLE -5 6 J[46] 119 2371 538 0.30 159 001 30.71 2.06 OK
NSLE - 5 47 1[48] -15.8 -245.3 12.7 0.35 -1.47 0.07 -30.71 2.06 OK
NSLE - 5 47 J[47] -10.7 -240.9 7.3 0.35 -1.21 -0.16 -30.71 2.06 OK
NSLE -5 48 1[49) 154 250.7 10 0.40 1.20 -0.05 30.71 2.06 OK
NSLE -5 48 J[48] 1538 245.9 28 0.40 121 -0.02 30.71 2.06 OK
NSLE - 5 49 1[50] -22.4 -256.4 15.3 0.47 -1.15 0.06 -30.71 2.06 OK
NSLE - 5 49 J[49] -15.4 -250.7 12.7 0.47 -0.95 -0.12 -30.71 2.06 OK
NSLE -5 50 1[51] 364 2643 255 057 114 021 30.71 2.06 OK
NSLE -5 50 J[50] 224 2565 24.0 057 -0.86 -0.04 30.71 2.06 OK
NSLE - 5 51 1[52] 1.8 -259.4 74.2 0.55 -0.44 -0.51 -30.71 2.06 OK
NSLE - 5 51 J[51] -36.4 -253.7 71.9 0.55 -1.18 0.26 -30.71 2.06 OK
NSLE-5 52 (1] 404 2648 754 055 032 128 30.71 2.06 OK
NSLE -5 52 J(52] 18 -259.0 718 055 -0.43 051 30.71 2.06 OK
O max -1.66
Ot max 0.79
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A.5.4.21. Load combination SLE 6 Block analysis

midas Gen

Beam Diagram_Fx - Block analysis /| ST_NSLE-6

P N

SI: NSLE - €
MEX : 7
MIN : 13

FILE: GL_T1-T3

VIEW-DIRECTION
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Beam Diagram_My - Block analysis /| ST_NSLE-6 softsmocessos
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DATE: 03/27/2014
< 4:5;451 420 _45 —495!]_‘9 > VIEW-DIRECTION
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ RaNmmd [ 3700 | [ Faivmmy | 3071 | [ fosoos IN/mmy [ 206 | [ Enivmmy | 33000 |

[ 7. [ 100 ] [ ae [ 100 | [ aq [ 100 ] [ ) [ o8 |

[ favmm | 3071 | [[foa v/mm? | 2050 | [ Epivmmy [ 26400 |

| VERIFICA SEZIONI NON FESSURATE

. . . Sollecitazioni interne Tensioni ibili di progetto
e et Nodo Mg N Va d o o f f Risultato verifica
carico [kN-m] [kN] [kN] [m] e " o ol
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE - 6 1 1] 451 26.7 10.2 0.60 -0.80 0.71 -30.71 2.06 OK
NSLE - 6 1 2] 421 267 36 0.60 -0.75 0.66 30.71 2.06 OK
NSLE -6 2 2] 421 23.0 36.8 0.60 0.74 0.66 -30.71 2.06 OK
NSLE -6 2 3] 255 230 293 0.60 -0.46 0.39 -30.71 2.06 OK
NSLE - 6 3 3] 255 202 293 0.60 -0.46 0.39 -30.71 2.06 OK
NSLE - 6 3 J[4] 127 202 218 0.60 -0.25 0.18 30.71 2.06 OK
NSLE - 6 4 4] 127 -18.2 218 0.60 -0.24 0.18 30.71 2.06 OK
NSLE - 6 4 J[5] 3.7 182 143 0.60 -0.09 0.03 -30.71 2.06 OK
NSLE - 6 5 (5] 3.7 168 143 0.60 -0.09 0.03 -30.71 2.06 OK
NSLE - 6 5 J[6] 16 168 6.8 0.60 0.00 -0.05 30.71 2.06 OK
NSLE - 6 6 i[6] 16 16,1 6.8 0.60 0.00 -0.05 30.71 2.06 OK
NSLE -6 6 7] 3.1 161 0.7 0.60 0.02 -0.08 -30.71 2.06 OK
NSLE - 6 7 7] 3.1 -16.0 0.7 0.60 0.03 -0.08 30.71 2.06 OK
NSLE - 6 7 J[8] 0.9 -16.0 8.2 0.60 -0.01 -0.04 30.71 2.06 OK
NSLE -6 8 (8] 0.9 164 82 0.60 -0.01 -0.04 -30.71 2.06 OK
NSLE - 6 8 J[9] 5.1 164 15.7 0.60 -0.11 0.06 -30.71 2.06 OK
NSLE - 6 9 119] 5.1 175 15.7 0.60 -0.11 0.06 30.71 2.06 OK
NSLE - 6 9 J[10] 148 175 232 0.60 -0.28 0.22 30.71 2.06 OK
NSLE - 6 10 [10] 148 192 232 0.60 -0.28 0.21 -30.71 2.06 OK
NSLE - 6 10 J[11] 283 192 30.7 0.60 -0.50 0.44 -30.71 2.06 OK
NSLE - 6 11 1] 283 217 30.7 0.60 -0.51 0.44 30.71 2.06 OK
NSLE - 6 11 J[12] 455 217 38.2 0.60 -0.79 0.72 30.71 2.06 OK
NSLE -6 12 [12] 455 249 6.8 0.60 -0.80 0.72 -30.71 2.06 OK
NSLE - 6 12 J[13] -49.9 250 134 0.60 -0.87 0.79 30.71 2.06 OK
NSLE -6 13 [14] 284 -99.6 38.9 055 0.38 -0.74 -30.71 2.06 OK
NSLE - 6 13 J[13] 299 -105.4 132 055 0.80 118 -30.71 2.06 OK
NSLE - 6 14 [15] 82 941 36.5 055 -0.01 -0.33 -30.71 2.06 OK
NSLE - 6 14 J[14] 284 -99.9 4038 055 038 -0.74 30.71 2.06 OK
NSLE - 6 15 16] 7.9 948 05 057 -0.02 -0.31 30.71 2.06 OK
NSLE -6 15 J[15] 82 -102.6 15 057 -0.03 -0.33 -30.71 2.06 OK
NSLE - 6 16 [17] 63 -89.1 25 0.47 -0.02 -0.36 -30.71 2.06 OK
NSLE - 6 16 J[16] 7.9 -94.8 4.0 0.47 0.01 -0.42 30.71 2.06 OK
NSLE - 6 17 18] 2.0 -84.2 8.0 0.40 -0.14 -0.29 30.71 2.06 OK
NSLE -6 17 J[17] 63 -89.1 92 0.40 0.01 -0.46 -30.71 2.06 OK
NSLE - 6 18 [19] 0.7 -80.7 52 0.35 -0.27 -0.19 30.71 2.06 OK
NSLE -6 18 J[18] 2.0 -85.0 57 0.35 -0.15 -0.34 -30.71 2.06 OK
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NSLE - 6 19 1[20] 6.1 -77.3 10.5 0.30 -0.66 0.15 -30.71 2.06 OK
NSLE - 6 19 J[19] 0.7 -81.0 10.9 0.30 -0.32 -0.22 -30.71 2.06 OK
NSLE - 6 20 I[21] -11.9 -74.7 11.6 0.30 -1.04 0.54 -30.71 2.06 OK
NSLE - 6 20 J[20] 6.1 -78.4 11.5 0.30 -0.67 0.14 -30.71 2.06 OK
NSLE - 6 21 I[22] -16.2 -72.3 9.1 0.30 -1.32 0.84 -30.71 2.06 OK
NSLE - 6 21 J[21] -11.9 -76.0 8.5 0.30 -1.04 0.54 -30.71 2.06 OK
NSLE - 6 22 I[23] -18.3 -69.5 46 0.30 -1.45 0.99 -30.71 2.06 OK
NSLE - 6 22 J[22] -16.2 -73.1 3.6 0.30 -1.33 0.84 -30.71 2.06 OK
NSLE - 6 23 1[24] -16.7 -66.1 2.5 0.30 -1.33 0.89 -30.71 2.06 OK
NSLE - 6 23 J[23] -18.3 -69.6 4.0 0.30 -1.45 0.99 -30.71 2.06 OK
NSLE - 6 24 I[25] -11.9 -62.1 8.7 0.30 -1.00 0.58 -30.71 2.06 OK
NSLE - 6 24 J[24) -16.7 -65.3 10.6 0.30 -1.33 0.89 -30.71 2.06 OK
NSLE - 6 25 I[26] -4.3 -57.5 14.0 0.30 -0.48 0.09 -30.71 2.06 OK
NSLE - 6 25 J[25] -11.9 -60.5 16.3 0.30 -0.99 0.59 -30.71 2.06 OK
NSLE - 6 26 I[27] 55 -52.7 18.4 0.30 0.19 -0.54 -30.71 2.06 OK
NSLE - 6 26 J[26] -4.3 -55.4 21.0 0.30 -0.47 0.10 -30.71 2.06 OK
NSLE - 6 27 I[28] 16.7 -47.7 19.2 0.30 0.96 -1.27 -30.71 2.06 OK
NSLE - 6 27 J[27] 55 -50.0 24.7 0.30 0.20 -0.54 -30.71 2.06 OK
NSLE - 6 28 I[29] 26.7 -43.0 14.1 0.30 1.64 -1.92 -30.71 2.06 OK
NSLE - 6 28 J[28] 16.7 -45.0 24.9 0.30 0.97 -1.27 -30.71 2.06 OK
NSLE - 6 29 I[30] 325 -39.4 3.1 0.30 2.04 -2.30 -30.71 2.06 OK
NSLE - 6 29 J[29] 26.7 -40.9 19.3 0.30 1.64 -1.92 -30.71 2.06 OK
NSLE - 6 30 I[31] 322 -37.5 8.4 0.30 2.02 -2.27 -30.71 2.06 OK
NSLE - 6 30 J[30] 325 -38.7 7.9 0.30 2.04 -2.30 -30.71 2.06 OK
NSLE - 6 31 I[32] 27.3 -37.6 15.0 0.30 1.69 -1.94 -30.71 2.06 OK
NSLE - 6 31 J[31] 322 -38.3 37 0.30 2.02 -2.27 -30.71 2.06 OK
NSLE - 6 32 I[33] 20.4 -38.9 16.6 0.30 1.23 -1.49 -30.71 2.06 OK
NSLE - 6 32 J[32] 27.3 -39.2 10.3 0.30 1.69 -1.95 -30.71 2.06 OK
NSLE - 6 33 I[34] 13.6 -40.9 15.4 0.30 0.77 -1.04 -30.71 2.06 OK
NSLE - 6 33 J[33] 20.4 -40.7 11.7 0.30 1.22 -1.49 -30.71 2.06 OK
NSLE - 6 34 I[35] 7.5 -43.2 14.0 0.30 0.36 -0.65 -30.71 2.06 OK
NSLE - 6 34 J[34] 13.6 -42.5 10.3 0.30 0.76 -1.05 -30.71 2.06 OK
NSLE - 6 35 I[36] 2.4 -45.7 12.1 0.30 0.01 -0.31 -30.71 2.06 OK
NSLE - 6 35 J[35] 75 -44.6 8.6 0.30 0.35 -0.65 -30.71 2.06 OK
NSLE - 6 36 I[37) -6.8 -48.8 12.4 0.30 -0.61 0.29 -30.71 2.06 OK
NSLE - 6 36 J[36] -1.4 -47.2 9.0 0.30 -0.25 -0.06 -30.71 2.06 OK
NSLE - 6 37 I[38] -10.7 -51.9 9.5 0.30 -0.89 0.54 -30.71 2.06 OK
NSLE - 6 37 J[37] 6.8 -50.0 6.3 0.30 -0.62 0.28 -30.71 2.06 OK
NSLE - 6 38 I[39] -13.0 -55.1 6.0 0.30 -1.05 0.68 -30.71 2.06 OK
NSLE - 6 38 J[38] -10.7 -52.7 3.0 0.30 -0.89 0.54 -30.71 2.06 OK
NSLE - 6 39 1[40] -13.2 -58.1 1.8 0.30 -1.07 0.69 -30.71 2.06 OK
NSLE - 6 39 J[39] -13.0 -55.4 0.9 0.30 -1.05 0.68 -30.71 2.06 OK
NSLE - 6 40 I[41] -11.1 -60.8 3.1 0.30 -0.94 0.53 -30.71 2.06 OK
NSLE - 6 40 J[40] -13.2 -57.8 5.4 0.30 -1.07 0.69 -30.71 2.06 OK
NSLE - 6 41 1[42] 75 -63.4 6.3 0.30 -0.71 0.29 -30.71 2.06 OK
NSLE - 6 41 J[41] -11.1 -60.1 8.1 0.30 -0.94 0.54 -30.71 2.06 OK
NSLE - 6 42 1[43] -3.8 -65.9 6.7 0.30 -0.47 0.03 -30.71 2.06 OK
NSLE - 6 42 J[42] 75 -62.5 8.2 0.30 -0.71 0.29 -30.71 2.06 OK
NSLE - 6 43 1[44] 0.5 -68.7 5.9 0.30 -0.26 -0.19 -30.71 2.06 OK
NSLE - 6 43 J[43] -3.8 -65.1 7.0 0.30 -0.47 0.03 -30.71 2.06 OK
NSLE - 6 44 I[45] 2.1 -71.7 5.0 0.30 -0.10 -0.38 -30.71 2.06 OK
NSLE - 6 44 J[44] 0.5 -68.0 5.6 0.30 -0.26 -0.19 -30.71 2.06 OK
NSLE - 6 45 1[46] 4.9 -74.7 55 0.30 0.08 -0.57 -30.71 2.06 OK
NSLE - 6 45 J[45] 2.1 -71.0 5.6 0.30 -0.10 -0.38 -30.71 2.06 OK
NSLE - 6 46 1[47) 7.1 -77.9 45 0.30 0.21 -0.73 -30.71 2.06 OK
NSLE - 6 46 J[46] 49 -74.2 42 0.30 0.08 -0.57 -30.71 2.06 OK
NSLE - 6 47 1[48] 7.0 -82.2 0.1 0.35 0.11 -0.58 -30.71 2.06 OK
NSLE - 6 47 J[47] 71 -77.9 0.4 0.35 0.12 -0.57 -30.71 2.06 OK
NSLE - 6 48 I[49] 8.8 -86.9 43 0.40 0.11 -0.55 -30.71 2.06 OK
NSLE - 6 48 J[48] 7.0 -82.0 3.1 0.40 0.06 -0.47 -30.71 2.06 OK
NSLE - 6 49 I[50] 8.5 -92.6 0.0 0.47 0.03 -0.43 -30.71 2.06 OK
NSLE - 6 49 J[49] 8.8 -86.9 15 0.47 0.06 -0.42 -30.71 2.06 OK
NSLE - 6 50 I[51] 6.9 -100.4 1.9 0.57 -0.05 -0.30 -30.71 2.06 OK
NSLE - 6 50 J[50] 8.5 -92.6 3.8 0.57 -0.01 -0.32 -30.71 2.06 OK
NSLE - 6 51 I[52] 253 -99.1 37.3 0.55 0.32 -0.68 -30.71 2.06 OK
NSLE - 6 51 J[51] 6.9 -93.4 33.0 0.55 -0.03 -0.31 -30.71 2.06 OK
NSLE - 6 52 I[4] 45.1 -104.7 39.9 0.55 0.70 -1.08 -30.71 2.06 OK
NSLE - 6 52 J[52] 25.3 -98.9 35.6 0.55 0.32 -0.68 -30.71 2.06 OK
(ol -2.30
O, max 2.04
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A.5.4.22. Load combination SLE 6 FEM analysis

Beam Diagram_Fx - FEM analysis / ST_NSLE-6
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midas Gen
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ST: NSIE - 6

MBX : 6

MIN : 13
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midas Gen
POST-PROCESSOR
BEAM DIAGREM

MOMENT-y

ST: NSLE - 6

MEX : 13

MIN : 12

FILE: GL_T1-T3

TUNIT: ¥N*m

DATE: 03/27/2014
VIEW-DIRECTION
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ Ravmmy [ 3700 | [ Fatvmmy | 3071 | [ fewoos N/mm?) | 206 | [ Enivmmy [ 33000 |

[ 7. [ 100 ] [ e [ 100 | [ o 100 | [ ® [ o8 ]

[famvmmy [ 3071 | [ foa nfmmy) | 2059 | [ Epn/mm? 26400 |

| VERIFICA SEZIONI NON FESSURATE

. X Sollecitazioni interne Tensioni ibili di progetto
ComPREACTRE| e Nodo My N Va d o o f f Risultato verifica
carico [kN-m] [kN] [kN] [m] P, " . o
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE - 6 1 1] -64.2 -64.7 12.9 0.60 118 0.96 -30.71 2.06 OK
NSLE - 6 1 2] -60.0 -64.7 6.3 0.60 111 0.89 3071 2.06 OK
NSLE - 6 2 2] -60.0 56,0 375 0.60 -1.09 091 3071 2.06 OK
NSLE - 6 2 J[3] 431 -56.0 300 0.60 -0.81 0.63 30.71 2.06 OK
NSLE - 6 3 3] 431 495 300 0.60 -0.80 0.64 30.71 2.06 OK
NSLE - 6 3 J[4] -30.0 -495 225 0.60 -0.58 0.42 30.71 2.06 OK
NSLE - 6 4 4] -30.0 448 225 0.60 -0.57 0.43 30.71 2.06 OK
NSLE - 6 4 J[5] 20.6 448 15.0 0.60 -0.42 0.27 30.71 2.06 OK
NSLE - 6 5 I[5] 20.6 417 15.0 0.60 -0.41 0.27 30.71 2.06 OK
NSLE - 6 5 J[6] 15.0 417 75 0.60 0.32 018 3071 2.06 OK
NSLE - 6 6 1[6] -15.0 -40.2 75 0.60 0.32 018 3071 2.06 OK
NSLE - 6 6 7] 132 -40.2 0.0 0.60 -0.29 015 3071 2.06 OK
NSLE - 6 7 7] 132 -40.3 0.0 0.60 -0.29 015 30.71 2.06 OK
NSLE - 6 7 J[8] -15.0 403 75 0.60 -0.32 018 3071 2.06 OK
NSLE - 6 8 (8] 150 418 75 0.60 032 0.18 -30.71 2.06 OK
NSLE - 6 8 J[9] 207 418 150 0.60 041 0.27 -30.71 2.06 OK
NSLE - 6 9 9] 207 449 15.0 0.60 0.42 0.27 30.71 2.06 OK
NSLE - 6 9 J[10] 30.1 “a4.9 225 0.60 -0.58 0.43 30.71 2.06 OK
NSLE - 6 10 110] 30.1 -49.6 225 0.60 -0.58 0.42 30.71 2.06 OK
NSLE - 6 10 J[11] 432 -49.6 300 0.60 -0.80 0.64 30.71 2.06 OK
NSLE - 6 11 1] 432 56.2 300 0.60 -0.81 0.63 3071 2.06 OK
NSLE - 6 11 J[12] -60.1 56.2 375 0.60 -1.09 091 3071 2.06 OK
NSLE - 6 12 12] -60.1 -64.9 62 0.60 111 0.89 3071 2.06 OK
NSLE - 6 12 J[13] -64.2 -65.0 128 0.60 118 0.96 3071 2.06 OK
NSLE - 6 13 114] 32.7 202.3 58.4 055 028 102 3071 2.06 OK
NSLE - 6 13 J[13] 64.2 -208.0 62.0 055 0.90 165 -30.71 2.06 OK
NSLE - 6 14 15] 11 -196.8 59.3 055 034 -0.38 30.71 2.06 OK
NSLE - 6 14 J[14] 32.7 202.6 615 055 0.28 1.02 30.71 2.06 OK
NSLE - 6 15 [16] 8.9 -199.4 131 057 -0.18 -0.51 30.71 2.06 OK
NSLE - 6 15 J[15] 11 207.2 145 057 -0.34 -0.38 30.71 2.06 OK
NSLE - 6 16 117] 115 1937 3.8 0.47 -0.10 0.72 30.71 2.06 OK
NSLE - 6 16 J[16] 8.9 -199.4 6.4 0.47 -0.18 -0.67 30.71 2.06 OK
NSLE - 6 17 18] 75 -188.8 10.0 0.40 -0.19 0.75 3071 2.06 OK
NSLE - 6 17 J[17] 115 1937 62 0.40 -0.05 -0.92 3071 2.06 OK
NSLE - 6 18 119] 6.6 -185.0 45 035 -0.20 -0.85 3071 2.06 OK
NSLE - 6 18 J[18] 75 -189.4 0.9 035 -0.17 -0.91 3071 2.06 OK
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NSLE - 6 19 20] 0.1 1816 16.9 0.30 -0.61 -0.60 3071 2.06 OK
NSLE - 6 19 J[19] 6.6 1853 104 0.30 0.8 -1.06 3071 2.06 OK
NSLE - 6 20 2] 8.0 1793 20.0 0.30 113 -0.06 3071 2.06 OK
NSLE - 6 20 J[20] 0.1 1831 119 0.30 -0.62 -0.60 3071 2.06 OK
NSLE - 6 21 22) 142 1775 172 0.30 154 0.36 3071 2.06 OK
NSLE - 6 21 J21] 8.0 1812 7.6 0.30 114 -0.07 3071 2.06 OK
NSLE - 6 2 23] -19.0 1753 153 0.30 185 0.69 3071 2.06 OK
NSLE - 6 22 J[22] -14.2 -178.9 4.2 0.30 -1.54 0.35 -30.71 2.06 OK
NSLE - 6 23 1[24] -20.6 -172.6 9.4 0.30 -1.95 0.80 -30.71 2.06 OK
NSLE - 6 23 J[23] -19.0 -176.0 3.0 0.30 -1.86 068 30.71 2.06 OK
NSLE - 6 24 25] 181 -169.2 2.0 0.30 177 0.64 3071 2.06 OK
NSLE - 6 24 J[24] 206 1724 118 0.30 1.95 0.80 3071 2.06 OK
NSLE - 6 25 26] 125 1651 35 0.30 138 0.28 3071 2.06 OK
NSLE - 6 25 J[25] 181 -168.1 188 0.30 177 0.65 3071 2.06 OK
NSLE - 6 26 27] 47 -160.8 7.2 0.30 -0.85 0.22 3071 2.06 OK
NSLE - 6 26 J[26] 125 1635 238 0.30 138 0.29 3071 2.06 OK
NSLE - 6 27 28] 43 -156.3 9.0 0.30 -0.24 -0.81 3071 2.06 OK
NSLE - 6 27 J[27] 47 -158.7 26.9 0.30 -0.84 -0.21 3071 2.06 OK
NSLE - 6 28 1[29] 13.6 -152.1 8.9 0.30 0.40 -1.41 -30.71 2.06 OK
NSLE - 6 28 J[28] 43 -154.0 281 0.30 -0.23 -0.80 30.71 2.06 OK
NSLE - 6 29 1[30] 223 -148.3 71 0.30 0.99 198 30.71 2.06 OK
NSLE - 6 29 J[29] 136 1498 275 0.30 0.40 -1.40 3071 2.06 OK
NSLE - 6 30 3] 295 1451 37 0.30 1.49 245 3071 2.06 OK
NSLE - 6 30 J[30] 223 1463 253 0.30 1.00 1.97 3071 2.06 OK
NSLE - 6 3L 32) 347 “142.9 11 0.30 184 2.79 3071 2.06 OK
NSLE - 6 3L 31 295 1436 215 0.30 1.49 245 3071 2.06 OK
NSLE - 6 32 33] 37.0 1417 73 0.30 1.99 2.94 3071 2.06 OK
NSLE - 6 32 J[32] 347 “141.9 164 0.30 184 2.79 3071 2.06 OK
NSLE - 6 33 34] 36.1 -1418 136 0.30 1.93 2.88 3071 2.06 OK
NSLE - 6 33 J[33] 37.0 1415 10.2 0.30 1.99 2.94 30.71 2.06 OK
NSLE - 6 34 1[35] 32.4 -143.0 18.7 0.30 1.68 -2.63 -30.71 2.06 OK
NSLE - 6 34 J[34] 36.1 -142.4 3.9 0.30 1.93 -2.88 -30.71 2.06 OK
NSLE - 6 35 1[36] 264 1454 226 0.30 1.28 2.25 3071 2.06 OK
NSLE - 6 35 J[35] 324 1443 10 0.30 1.68 2.64 3071 2.06 OK
NSLE - 6 36 37] 13.9 -149.0 275 0.30 0.43 142 3071 2.06 OK
NSLE - 6 36 J[36] 226 1475 71 0.30 1.02 2.00 3071 2.06 OK
NSLE - 6 37 [38] 46 1533 282 0.30 -0.20 -0.82 3071 2.06 OK
NSLE - 6 37 J37] 13.9 1513 9.0 0.30 0.42 143 3071 2.06 OK
NSLE - 6 38 39] 45 -157.9 27.0 0.30 -0.83 -0.23 3071 2.06 OK
NSLE - 6 38 J[38] 46 -155.6 91 0.30 -0.21 -0.83 3071 2.06 OK
NSLE - 6 39 1[40] -12.3 -162.7 24.0 0.30 -1.36 0.28 -30.71 2.06 OK
NSLE - 6 39 J[39] 45 -160.0 7.4 0.30 -0.83 -0.23 3071 2.06 OK
NSLE - 6 40 1[41] -18.1 -167.4 19.1 0.30 -1.76 0.65 -30.71 2.06 OK
NSLE - 6 40 J[40] 123 1645 39 0.30 137 0.27 3071 2.06 OK
NSLE - 6 41 142) 208 1718 123 0.30 1.96 0.8 3071 2.06 OK
NSLE - 6 41 J[41] 181 1685 16 0.30 177 0.64 3071 2.06 OK
NSLE - 6 22 [43] 195 1754 35 0.30 188 071 3071 2.06 OK
NSLE - 6 22 J[42] 208 -172.0 8.9 0.30 1.96 0.81 3071 2.06 OK
NSLE - 6 43 4] 147 1783 41 0.30 158 039 3071 2.06 OK
NSLE - 6 43 J[43] 195 1747 15.1 0.30 -1.88 072 3071 2.06 OK
NSLE - 6 44 [45] -85 -180.7 7.7 0.30 117 -0.03 3071 2.06 OK
NSLE - 6 44 J[44] -14.7 -177.0 17.3 0.30 -1.57 0.39 -30.71 2.06 OK
NSLE - 6 45 1[46] -0.5 -182.5 12.1 0.30 -0.64 -0.57 -30.71 2.06 OK
NSLE - 6 45 J[45] 85 -1788 20.1 0.30 116 -0.03 30.71 2.06 OK
NSLE - 6 46 47] 6.3 -184.7 106 0.30 -0.19 104 3071 2.06 OK
NSLE - 6 46 J[46] 05 -181.0 17.0 0.30 -0.64 057 3071 2.06 OK
NSLE - 6 47 48] 73 -188.8 0.7 0.35 0.8 -0.90 3071 2.06 OK
NSLE - 6 47 J[47] 6.3 1845 47 0.35 0.22 -0.84 3071 2.06 OK
NSLE - 6 48 149] 114 1931 6.4 0.40 -0.06 -0.91 3071 2.06 OK
NSLE - 6 18 J[48] 7.3 -188.2 10.2 0.40 -0.20 -0.74 3071 2.06 OK
NSLE - 6 49 50] 8.9 -198.8 6.2 0.47 -0.18 -0.66 3071 2.06 OK
NSLE - 6 49 J[49] 114 -193.1 36 0.47 -0.10 0.72 3071 2.06 OK
NSLE - 6 50 5] 12 -206.6 144 057 -0.34 -0.38 3071 2.06 OK
NSLE - 6 50 J[50] 8.9 -198.8 12.9 057 -0.18 -051 3071 2.06 OK
NSLE - 6 51 1[52] 32.7 -202.0 61.5 0.55 0.28 -1.02 -30.71 2.06 OK
NSLE - 6 51 J[51] 12 1962 59.2 055 -0.33 -0.38 3071 2.06 OK
NSLE - 6 52 I 64.2 2074 61.9 055 0.90 165 3071 2.06 OK
NSLE - 6 52 J152] 32.7 2016 58.4 055 028 102 3071 2.06 OK
O, max -2.94
O max 1.99
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