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1 EINFUHRUNG

Der vorliegende Bericht beinhaltet die Bemessung der AufRen-
und Innenschalen der Haupttunnel der Nothaltestelle (FdE-
GL-T), welche im konventionellen Vortrieb von km 44.5+55.0
bis km 45.0+25.0 (Ostrohre) und von km 44.5+17.819 bis km
44.9+87.819 (Westrohre) aufgefahren werden.

Laut dem geomechanischen Langsschnitt [3]-[4], befinden
sich die gesamten FAE-GL-T innerhalb des
Biindnerschieferkomplexes (geomechanische Homogenzonen
11-13 [2]) mit variablen Uberlagerungen von 1025 m bis 1115
m.

Wie aus der Auswertung der charakteristischen Linien und aus
dem geotechnischen Detailbericht [1] hervorgeht, liegt im
betreffenden Bereich ein Gebirge vor (GA-BST-KS-8f),
welches Verformungen in der GrofRenordnung von 15-20 mm
und eine Ausdehnung des Plastischen Streifens von 2-3 mal
dem Ausbruchsradius aufweist. Die Bemessung dieser
Bereiche ist im Bericht D0700-22908 ,Statischer Bericht
Innenschale FAE-GL (T4-T6) (km 44.5+55.0 / km 45.0+25.0)"
angefuhrt.

Der vorliegende Bericht beschreibt die Bemessung der
Regelprofile FAE-GL-T2 und FdE-GL-T3, welche einen
Ausbruchsquerschnitt von 73.52 m?2 aufweisen und mit
entsprechender radialer Ankerung des Typs Superswellex
Pm16 und Pm 24 mit einer Lange von 3 m und 4.5 m, einem
Abstand in Querrichtung von 1.80 m und in Langsrichtung von
1.50 m versehen sind und eine Spritzbetonstarke von
insgesamt 15 cm aufweisen.

Fur den Fall, dass der geologische Kontakt mit dem
Amphibolit-Paragneis-Gestein weiter nordlich gegenliber den
Angaben laut geomechanischen Langsprofil [3]-[4] auftritt, ist

der Einsatz der genannten Regelprofile plausibel.

Die Innenschale des Regelprofiles FdE-GL-T2 ist nicht
bewehrt und besteht aus Beton der Festigkeit C30/37 mit
Mindeststarken von 30 cm in der Kalotte und 60 cm in der
Sohle, die Bauphase
bertcksichtigen.

welche Toleranzen in  der

Die Innenschale des Regelprofiles FAE-GL-T3 ist bewehrt mit
Mindeststarken von 35 cm in der Kalotte und 60 cm in der
Sohle, die Bauphase
bertcksichtigen.

welche Toleranzen in  der

1 INTRODUZIONE

La seguente relazione riporta il dimensionamento dei
rivestimenti di prima fase e definitivi della galleria di linea
allinterno della fermata d’emergenza (FAE-GL-T), realizzata
mediante avanzamento in scavo tradizionale tra le progr.
44 5+55.0 e 45.0+25.0 (Canna Est) e tra le progr. 44.5+17.819

e 44.9+87.819 (Canna Ovest).

Secondo il profilo geomeccanico [3]-[4], le FAE-GL-T si
sviluppano per la loro totalita all'interno del complesso dei
calcescisti (zone geomeccaniche omogenee 11 - 13 [2]) con
coperture variabili da 1025 m a 1115 m (Figura 1).

Dall'analisi delle linee caratteristiche e da quanto emerso nel
Rapporto Geomeccanico di Dettaglio [1], si € in presenza
prevalentemente di  un ammasso (GA-BST-KS-8f)
caratterizzato da deformazioni dell'ordine dei 15-20 cm e
fascia plastica di 2-3 volte il raggio di
dimensionamento di queste tratte € riportato nel Rapporto
D0700-22908 "Relazione di calcolo rivestimenti FAE-GL (T4-
T6) (km 44.5+55.0 / km 45.0+25.0)".

scavo. |l

Il presente rapporto concerne il dimensionamento dei profili
tipo FAE-GL-T2 e FAE-GL-T3, caratterizzati da una sezione di
scavo di 73.52 m? e rispettivamente da chiodature radiali
costituite da Superswellex Pm16 e Pm24, di lunghezza 3 m e
4.5 m, con passo trasversale 1.8 m e longitudinale 1.5 m e
uno spessore di betoncino proiettato totale di 15 cm.

Nel caso in cui il contatto geologico con il complesso delle
Anfiboliti-Paragneiss sia piu a Nord rispetto a quanto previsto
nel profilo geomeccanico [3]-[4] sara plausibile I'impiego dei
profili tipo in esame.

Per il profilo tipo FAE-GL-T2 il rivestimento definitivo non &
armato ed e 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.

Per il profilo tipo FAE-GL-T3 il rivestimento definitivo & armato
con spessori minimi, che tengono conto delle tolleranze in
fase di costruzione pari a 35 e 60 cm rispettivamente in calotta
ed in platea di fondazione.
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Abbildung 1: Auszug aus dem geomechanischen Langsschnitt und Figura 1: Estratto del profilo geomeccanico longitudinale e della planimetria

aus dem geologischen Lageplan [3]-[4] mit Angabe des geologica [3]-[4] con indicazione dell'area di studio.
untersuchten Bereichs.

2 MATERIALKENNWERTE 2 MATERIALI

2.1 SPRITZBETON 2.1 BETONCINO PROIETTATO

Fur die Bemessung der Spritzbetonaul3enschale ist in der
Regel ein Beton der Festigkeitsklasse C30/37 mit folgenden
Eigenschaften zu bericksichtigen:

Per il dimensionamento del rivestimento di prima fase in
betoncino proiettato si considera un calcestruzzo con classe di
resistenza C30/37 con le seguenti caratteristiche:

Ecm = 32000 MPa

foc = 30 MPa
Hierbei sind: Dove:
e Ecm = Mittelwert Sekantenmodul e Ecm € il valore medio del modulo elastico secante
o fo = charakteristische Druckfestigkeit Spritzbeton o fo € la resistenza caratteristica a compressione del

nach 28 Tagen betoncino proiettato a 28 giorni
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2.2 ANKER

Es wird der Einsatz von Ankern des Typs Superswellex Pm 16
(FAdE-GL-T2) und  Superswellex Pm24 (FdE-GL-T3)
vorgesehen, mit folgenden Charakteristiken:

2.2 ANCORAGGI

Si prevede l'utilizzo di ancoraggi tipo Superswellex Pm 16
(FAE-GL-T2) e Superswellex Pm24 (FdE-GL-T3) aventi le
seguenti caratteristiche:

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

Wobei:

e E; = elastisches Modul

e Ny = Ermudungslast der Niete
2.3 BETON

Fur die Bemessung der Innenschale ist in der Regel ein Beton
der Festigkeitsklasse C30/37 mit folgenden Eigenschaften zu
berucksichtigen:

Dove:

e Eseé il modulo elastico

e Ny éil 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 caratteristiche:

Ecm = 32000 MPa
fck = 30 MPa

Hierbei sind:
e  E.m = Mittelwert Sekantenmodul

o fu = charakteristische Druckfestigkeit des Betons
nach 28 Tagen

2.4 BEWEHRUNGSSTAHL

Folgende Betonstahle sind fir die
AuRenschale heranzuziehen:

Bemessung der

Dove:
e Ecm € il valore medio del modulo elastico

e 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
fx = 450 MN/m2

Hierbei ist:
e Es = Sekantenmodul

e fy = charakteristischer Wert der Streckgrenze des
Betonstahls

dove:
e Es=modulo elastico

e fy = tensione caratteristica di snervamento acciaio
per cemento armato
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3 GEOTECHNISCHES MODELL

3.1 GEOLOGIE UND GEOMECHANIK

In Ubereinstimmung mit den geomechanischen Detailprofilen
[3]-[4] durchdrtern die FAE-GL zwischen km 44.5+55.0 und km
45.0+25.0 (Ostréhre) 3 geomechanische Homogenzonen (11-
13) mit variablen Uberlagerungen von 1025 m bis 1115 m.

Im Folgenden werden des Weiteren die Daten des
Homogenbereichs 14 aufgezeigt, fir den Fall, dass sich der
geologische Kontakt zwischen dem Amphibolitgestein
(Gebirge GA-BCA-A-10g e GA-BCA-GS-10g) und dem
Kalkschiefergestein nordlich  befindet, als im
geomechanischen Profil [3]-[4] vorgesehen und dass der
Ausbruch der FAE-GL betroffen ist.

weiter

3 MODELLO GEOTECNICO

3.1 GEOLOGIA E GEOMECCANICA

In accordo con i profili geomeccanici e progettuali di dettaglio
[3]-[4] le FJE-GL tra la progressive km 44.5+55.0 / km
45.0+25.0 (canna est), attraversano 3 zone geomeccaniche
omogenee (11-13) con coperture variabili da 1025 m a 1115
m. Nel seguito si riportano inoltre i dati della tratta omogenea
14 nel caso in cui il contatto geologico tra il complesso delle
anfiboliti (ammassi GA-BCA-A-10g e GA-BCA-GS-10g) e
complesso dei calcescisti sia pit a nord di quanto previsto nel
profilo geomeccanico [3]-[4] e interessi lo scavo delle FAE-GL.

Zone initial pk | Zone final pk | Zone | Zone max | Zone min
Zone ( ) ( y h burd rburd Rock mass Rock mass Length
approx. approx. en overourden | overourden
number i idis et name
[km] [km] [m] [m] [m] [% of zone length] [m]
11 43.8 44.6 335 1060 905 GA-BST-KS-8f 100% 335
GA-BST-KPH-8f 27% 65.25
12 44.6 44.7 75 1080 1060 GA-T-R-8f 0-13% 0-9.75
GA-T-A-8f 0-13% 0-9.75
13 44.7 45.1 346 1115 1025 GA-BST-KS-8f 100% 346
GA-BCA-A-10g 85% 3315
14 45.1 45.5 390 1200 1095
GA-BCA-GS-10g 15% 58.5
Tabelle 1 Homogenbereich Tabella 1: Zone geomeccaniche omogenee
Folgende Tabellen zeigen die geomechanischen Le seguenti tabelle riportano i parametri geomeccanci di base

Basisparameter auf, die jede geomechanisch homogene Zone
bestimmt und die Wahrscheinlichkeitsverteilung  der
unterschiedlichen Klassen laut Bieniawskis Klassifizierung [1].

che caratterizzano ciascuna zona geomeccanica omogenea e
la distribuzione probabilistica delle diverse classi secondo la
classificazione di Bieniawski [1].

Tabelle 2: Bestimmung des Gebirges jeder homogenen Zone und
Wahrscheinlichkeitsverteilung ~ der  unterschiedlichen
Klassen (die mit [¥] angegebenen Gebirge haben
vorgesehene Léngen von unter ca. 100m, wahrend fur die
mit [**] angegeben die Literaturwechselbeziehungen
zwischen RMR und GSI sich als nicht gltig beweisen: in
beiden Fallen sind die RMR und GSI Mittelwerte
angewandt worden).

Zone number 11 12 13 14
Rock mass name GA-BST-KS-8f GA-BST-KPH-8f GA-T-R-8f GA-T-A-8f GA-BST-KS-8f | GA-BCA-A-10g GA-BCA-GS-10g
y(m) [kN/m3] 26.6 27.3 25 28.2 26.6 27.8 27.3
ylo) [kN/m3) 0.36 0.04 0.5 0.45 0.36 0.52 1.49
aci(m) [MPa) 41 54 15 48 41 140 75
aci(o) [MPa] 18 13 10 16 18 48 5
mi(m) 12 7 13 12 20 17
mi(o) 2 1 2 2 2 6 3
Ei(m) [GPa] 43 39 5 46 43 53 56
Ei(o) [GPa) 11.1 5.5 : 1.3 11.1 8 10.9
RMR(m) 60 45 30 60 60 70 60
RMR(o) 5 5 5 5 5 5 5
GSI{m) 50 40 25 60 50 65 50
GSl(o) 5 5 5 10 5 10 5
Zone number 11 12 13 14
Rock mass name GA-BST-KS-8f " | GA-BsT-kPH-8f ) GA-T-R-8f ") GA-T-A-8F ") GA-BST-KS-8f " | GA-BCA-A-10g GA-BCA-GS-10g
plclass ) - -
plclass 1) - - - B 100% N
plclass 1Il) 100% 100% - 100% 100% - 100%
plclass IV) 100% -

Tabella 2: Caratterizzazione degli ammassi di ciascuna zona
omogenea e distribuzione probabilistica delle diverse
classi [1] (gli 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 GSI).
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Wobei:
e vy = Gewicht des nattrlichen Volumen der Gebirges
e O¢ = monoaxialen Druckfestigkeit der Matrix

e m; = Krimmungsparameter der dreiaxialen

Bruchhiille des Gehirgsmaterial
e E; = Verformungsmodul der Matrix
¢ RMR = Rock Mass Rating 1989
e GSI = Geological Strength Index

Die typischen Verformungs- und Festigkeitsparameter jeder
Strecke sind berechnet worden geman dem
Linearisierungsprinzip der Bruchhulle von Hoek & Brown
vorgeschlagen [24] und im geomechanischem Hauptbericht [1]
deutlich zum Ausdruck gebracht.

Dove:
e vy eil peso di volume naturale del’ammasso roccioso.

e 0J¢ € la resistenza a compressione monoassiale di
matrice.

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

e E;é il modulo di deformazione di matrice.
e RMR ¢ il Rock Mass Rating 1989.
e GSI ¢ 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 [24] e esplicitato nella
generale [1].

relazione geomeccanica

Zone Class Zone max Y Ppeak Pres Cpeak Cres E W
Rock mass name overburden m
number 1 m [kN/m3] | [1 (1 | [MPa] | [MPa] | [MPa] | [o]
1 GA-BST-KS-8f 1 1060 266 | 2807 | 2147|2127 | 1.349 | 11135 | 35
GA-BST-KPH-8f 1 273 | 2481|2018 1892 | 1314 | 5787 | 31
12 GA-T-R-8f Y, 1080 250 | 1265 |11.32| 0685 | 0557 | 209 0.0
GA-T-A-8f I 282 | 3269 |2342| 2943 | 1644 | 23582 | 6.1
13 GA-BST-KS-8f 1 1115 266 | 2769 |2115| 2193 | 1392 | 11504 | 35
GA-BCA-A-10g 1 278 | 4221 [ 3315 4887 | 2900 | 21074 | 686
" GA-BCA-GS-10g I 1200 273 | 3623 |2885| 3535 | 2274 | 15528 | 453

Tabelle 3: Typische Parameter der Gebirges in den unterschiedlichen
Zonen und Klassen

Wobei:
e ®picco = Peak Reibungswinkel
o @ = Restreibungswinkel
®  Cpicco = Peak Kohésion
®  Cres = Restkohasion
e  Em= Gebirgsmodul
e Y = Dilatanz
3.2 TRENNFLACHENORIENTIERUNG

Auf Grundlage der von der Regelplanung zur Verfligung
gestellten Daten [8] und [9] sind die Trennflachen von Tabelle
4 bericksichtigt worden. Auf der sicheren Seite liegend wurde
ein breiterer Bereich des Trennflachengefliiges des
Kalkschiefergebirges zugrunde gelegt, indem auch die
Parameter der Gebirge GA-BST-KS-8e, GA-BS-GM-8e, GA-T-

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

Dove:
e ®pea € I'angolo d'attrito di picco.
o  ®se l'angolo d'attrito residuo.
e  Cpeak € la coesione di picco.
e  Cres € la coesione residua.
e Emeé il modulo dammasso.

e Y e ladilatanza.

3.2 ORIENTAMENTO DELLE DISCONTINUITA

Sulla base dei dati disponibili dalla progettazione di sistema
[8] e [9] sono state considerate le discontinuita riportate in
Tabella 4. In via cautelativa & stato considerato un pit ampio
data-set di discontinuita riscontrate all'interno del complesso
dei calcescisti considerando anche i parametri degli ammassi
GA-BST-KS-8e, GA-BS-GM-8e, GA-T-A-8e, GA-BST-M-8e,

Seite / Pag. 10/178



A-8e, GA-BST-M-8e und GA-BST-KPH-8e beriicksichtigt GA-BST-KPH-8e.
wurden.
5 Dip direction Dip Max Persistence
Rock mass name | ID Joint . o
[ 1 [m]
sC 355 60 10
GA-T-A-8f
RTF2w 285 85 1
GA-BST-KS-8f
RTFS 110 75 1
Doc. [13]
RTF6 050 65 10
GA-BST-KS-8e8 sC 350 70 10
GA-BS-GM-8e RTF1 1280 85 1
GA-T-A-Be RTF2e 085 80 3
GA-BST-M-8e
RTF3 320 80 3
GA-BST-KPH-8e
Doc. [14] RTF6 220 80 3
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
RTFG 020 80 3

Tabelle 4 Lage der Trennflachen

3.2.1 Trennflachenparameter

Im Falle von ebenen glatten Harnischflachen (Chloritisierung)
oder auch bei tonigen Fillungen mit Prasenz von Wasser 0.4.
sollten zur Sicherheit die folgenden Scherparameter auf
Trennflachen beriicksichtigt werden:

.« B=20°

e cx=0MPa

4 GEBIRGSVERHALTEN

Die Ermittlung der Gebirgslast sowie die Ermittlung der
Lastableitung von der AuB3en- auf die Innenschale erfolgt in
Abhangigkeit des Gebirgsverhaltens:

e Bei spannungsdominiertem Gebirgsverhalten werden
die Gebirgslasten durch die numerische Modellierung

der Interaktion zwischen Gebirge und Ausbau
ermittelt.
e Bei trennflachendominiertem Gebirgsverhalten

ermitteln sich die Gebirgslasten in erster Linie aus
Blockanalysen.

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

4.1 ABSCHATZUNG DES GEBIRGSVERHALTENS

Zur Einschéatzung des Verhaltens dieses Gebirges sind die
Dokumente [1] und [8] berlicksichtigt worden. In der folgenden

Tabella 4: Giacitura delle discontinuita nel complesso dei calcescisti

3.2.1 Parametri delle discontinuita
Si  adottano parametri conservativi per tenere in
considerazione eventuali condizioni sfavorevoli delle

discontinuita (superfici planari e lisce, riempimenti argillosi e
presenza d’acqua, ecc.):

.« B=20°

e cx=0MPa

4 COMPORTAMENTO DELLA ROCCIA

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

e in caso di comportamenti dellammasso 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 del’lammasso 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 dell'ammasso roccioso
in esame sono stati presi in considerazione i documenti [1] e
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Tabelle werden die aus der Analyse der Charakteristischen
Linien erhaltenen Ergebnisse aufgezeigt.

[8]. Si riportano nella tabella seguente i risultati ottenuti dalle
linee caratteristiche.

Zone Rock mass Class Zone max ' [ €, For Foia /R FaifR /R Fe/R
number name overburden
[em] [em] [em] [m] [m] [%] [ [%] [
11 GA-BST-KS-8f 1] 1060 6.06 20.20 14.14 6.12 13,95 1.25% 1.26 2.91% 2.87
GA-BST-KPH-8f 1] 17.56 58.53 40.97 RE2 18.84 181 3.88
12 GA-T-R-8f I 1080 119853 399543 279680 328 603
GA-T-A-8f L} 2.06 6.87 4.81 3.57 9.07 0.42% 0.73 0.99% 1.87
13 GA-BST-KS-8f 11 1115 .68 22.26 15.58 6.58 14.79 1.37% 1.35 3.04
14 GA-BCA-A-10g Il 1200 0.66 2.22 1.55 0,00 2.35 0.14% 0.00 0.32% 0.49
GA-BCA-GS-10g 1 1.39 4.62 3.23 0.96 4.61 0.29% 0.20 0.67% 0.95
Cf/R Fplf /R Cr/R Fpla/R
cf<=1%R Fplf <<R er<=1%R Fpla<<R
1%R<cf<=2%R Fplf<R 1%R<er<=2%R Fpla<R
2%R<cf<=3%R Fplf=R 2%R<er<=3%R Fpla=R

IR <cf<=10%R Fplf == R
of = 10% R Fplf > 10R

Tabelle 5: Ergebnisse der Methode der Charakteristischen Linien. ¢ =
Ortsbrustkonvergenz, c, = absolute Konvergenz am
naturlichen Gleichgewicht, ¢, = relative Konvergenz am
naturlichen Gleichgewicht, Fy; = plastischer Streifen an
der Ortsbrust, Fpa = plastischer Streifen am natirlichen
Gleichgewicht, R = Aushubs Radius (mit 4.86m
angenommen) [1].

IR <cre=10%R Fpla>>R

cr>10%R Fpla=10R

Tabella 5: Risultati del metodo delle Linee Caratteristiche. ci =
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) [1].

Fronte stabile a breve
termine

Fronte stabile

Stabile

Ortsbrust Kurzzeitig stabile Ortsbrust

Tendenza all’instabilita del . .
Fronte instabile
fronte
Instabile

Instabilitatstendenz der
Ortsbrust

Ortsbrust

Ct < 1% Rscavo 1% Rscavo <ce < 2% Rscavo

2% Rscavo <Ci < 3% Rscavo Ci > 3% Rscavo

Fplf << Rscavo Fpl f < Rscavo

Fplf 2 Rscavo Fplf >> Rscavo

Tabelle 6: Vorgeschlagene Stabilitatskriterien in [22], [23]; ¢ =
Ortsbrustkonvergenz; Fy = Umfang des plastischen
Streifens an der Ortsbrust; Rscavo = feq = entsprechender
Aushebungsradius.

Aus der Analyse stellt sich heraus wie die statische
Bemessung, welche in diesem Bericht enthalten ist, fir die
Gebirge GA-BCA-A-10g und GA-BCA-GS-10g gelten kann,
bei denen geringe Verformungs- und Stabilitdtsproblematiken
( 5 cm) zu erwarten sind. Das erwartete Verhalten des
Hohlraumes ist im Wesentlichen von elastischer Art mit
plastischem Streifen, welcher kleiner als der Ausbruchsradius
ist, und die Ortsbrust ist fast stabil. Aufgrund der Daten aus
dem Vortrieb des Erkundungsstollens und den wéahrend des
Vortriebs angetroffenen geologischen Verhéltnissen, wird
bewertet, ab das Regelprofii FdE-GL-T3 fir einige
Teilbereiche innerhalb des Kalkschiefergebirges angewandt
wird.

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 [22], [23]; ¢t = convergenza al
fronte; Fys= estensione della fascia plastica al fronte; Rscavo
= req = raggio equivalente di scavo.

Dall'analisi si evidenzia come il dimensionamento statico
contenuto nel presente rapporto puo essere valido per gli
GA-BCA-A-10g e GA-BCA-GS-10g in cui si
possono attendere basse problematicita deformative (< 5 cm)
e di stabilita. I comportamento del cavo atteso € di tipo

sostanzialmente elastico con fascia plastica, inferiore al raggio

ammassi

di scavo, e il fronte si presenta pressoché stabile. Sulla base
dei dati ottenuti dallo scavo del cunicolo esplorativo e sulla
base del riscontro geologico durante lo scavo, verra valutato
se impiegare il profilo tipo FAE-GL-T3 per alcune tratte
all'interno del complesso dei calcescisti.

Nell'’Appendice 1 sono riportate le schede geomeccaniche per
gli ammassi GA-BCA-A-10g e GA-BCA-GS-10g [8].
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5 AURBENSCHALE

Aus der Analyse der Charakteristischen Linien fir die Gebirge
GA-BCA-A-10g und GA-BCA-GS-10g geht hervor, dass das
Verhalten des Gebirges durch verringerte Konvergenzen, in
einer Zentimeter GréRenordnung, und durch einen plastischen
Streifen, welcher kleiner als ist,
gekennzeichnet ist.

der Aushubradius

Fur die nachstfolgende Bemessung des Innenrings (Absatz 6),
sind zwei unterschiedliche Analysetypologien implementiert
worden, um zu bewerten ob die Last, welche dem Abbrechen
eines Felsens (Absatz 5.1) zu zuschulden ist, mehr oder
weniger gravierend sei als die Last der Gebirgslockerung
(Absatz 5.2).

5.1 BLOCKANALYSE

51.1 Gebirgslast bei trennflachendominiertem

Gebirgsverhalten
Die Dimension der Blécke bestimmt die zu beriicksichtigenden
Lasten auch fir die darauffolgende Dimensionierung der
Innenschale. Folgende Abbildung zeigt das Beispiel einer
Transposition der zu applizierenden Last auf einem statischen
Modell der elastisch gebetteten Innenschale.

Abbildung 2:

Qualitative Darstellung der Einwirkung aus dem
Gebirge auf die Schale bei trennflichendominiertem
Gebirgsverhalten

Nachweisverfahren

5.1.2

Gemall NTC 2008 ist das Teilsicherheitskonzept zu
berlcksichtigen. Demnach ist die Einwirkungsseite mit yc =
1,30 zu erhdhen und die Widerstandseite mit y. = 1,50 bzw. vys
= 1,15 zu reduzieren.

Fir die Analyse werden die charakteristischen Werte ¢ und ¢”
angewandt, welche im Absatz 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 il
comportamento  dellammasso €&  caratterizzato  da
convergenze ridotte, dell'ordine centimetrico, e
formazione di una fascia plastica inferiore al raggio di scavo.

dalla

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 pil 0 meno gravoso del carico di
allentamento dell'ammasso (paragrafo 5.2).

5.1 ANALISI DEI BLOCCHI

5.1.1 Carichi dell'lammasso altamente fratturato

Le dimensioni dei blocchi definiscono i carichi da considerare
per il dimensionamento del
seguente figura illustra I'esempio di una trasposizione del
carico da applicare al modello statico appoggiato su un letto di
molle.

rivestimento definitivo. La

pv=lhey

.

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

P F.+0000 L Projekthihe
—r—

Figura 2: 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 y¢ = 1,30 e le resistenze ridotte di y. = 1,50
ovvero ys = 1,15.

Per l'analisi si adottano i valori caratteristici c' e ¢' riportati al
paragrafo 3.2.1.
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Fir den Nachweis mittels Blockanalyse ist das folgende
Sicherheitskonzept zu beriicksichtigen.

Per la verifica basata sullanalisi dei blocchi deve essere
considerato il seguente criterio di sicurezza.

E; <Ry
Hierbei ist: Dove
e Ry =Bemessungswert Widerstand e Ry = Valore della resistenza di progetto
e Ey = Bemessungswert Einwirkung e Eg=Valore di progetto dell'effetto delle azioni
5.1.3 Ergebnisse 5.1.3 Casi analizzati e risultati
Die Analysen sind mit dem Berechnungsprogramm Le analisi sono state effettuate con il programma di calcolo

UNWEDGE 3.0 durchgefiihrt worden, unter Berticksichtigung
der Wirkung der Anker, in Abhangigkeit vom Winkel der
Gleitflaichen der Bldocke und der Scherfestigkeit der Anker.
Vorsichtshalber ist der Abschnitt FAE-GL-T2 aufgrund der in
Tabelle 4 aufgezeigten Diskontinuitaten analysiert worden. Die
erhaltenen Ergebnisse sind auch fiir Abschnitt FAE-GL-T3

gultig.
Es werden zwei Analysetypologien durchgefiihrt:

e Sektor L1: die Analysenlange entspricht der
Abschlagslange (4.5 m), welche vorsichtshalber um
0.5 Meter erhdht wurde ohne Spritzbeton. Zur
Sicherung der Stabilitét der Felsenkeile wird ein Netz
aus Ankern vom Typ Superswellex Pm 16 (Nyq = 122
kN) von 3.0 Meter Lange und Raster 1.50 m (langs) x
1.80 m (quer) vorgesehen.

e Sektor L2: unbegrenzte Analysenlange mit eine
Spritzbetonschicht von 10 cm und Anker
Superswellex Pm 16 (Nya = 122 kN) von 3.0 Meter
Lange und Masche 1.50 m (l&angst) x 1.80 m (quer).

Die Blocke mit einer geringen GréRe (<100 kN) sind fur die
Analyse nicht reprasentativ und, falls sie nicht schon durch die
Sprengung abgebrochen sein sollten, missen sie vor Ort vom
Geotechniker tberpriuft und mit einzelnen Ankern abgesichert
werden. Indem man fur die Zusammenfassung der Ergebnisse
auf Anhang 3 verweist, wird hervorgehoben, dass mit den
vorgesehenen Sicherheitsvorkehrungen immer ein
Sicherheitsfaktor tber 1.3, der yg entspricht, erreicht wird.

Aus der Analyse geht hervor, dass das maximale Gewicht
eines Felsens ca. 48 kN betragt (maximale Héhe von 2.74 m)
mit einer agierende Flache von ca. 1.56 m?. Der Druck des
Blocks mit dreieckigem Verlauf auf die Spritzbetonschale
entspricht einem Wert von:

Py = 30.6 kPa

5.2 ANALYSE DER AUSBRUCHSPHASEN

Um abzuschatzen welcher Lastfall, der Gebirgsdruck oder das

UNWEDGE 3.0 considerando I'efficacia dei chiodi in 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 FAE-GL-T2 sulla
base delle discontinuita riportate in Tabella 4. | risultati ottenuti
sono validi anche per la sezione FAdE-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 Pm 16 (Nyq = 122 kN)
di lunghezza 3.0 metri e maglia 1.80 m
(longitudinale) x 1.50 m (trasversale).

e settore L2: lunghezza di analisi illimitata con
presenza di uno strato di betoncino proiettato di 10
cm e ancoraggi Superswellex Pm 16 (Nyg = 122 kN)
di lunghezza 3.0 metri e maglia 1.80 m

(longitudinale) x 1.50 m (trasversale).

I blocchi che hanno una dimensione ridotta (< 100 kN) non
sono rappresentativi per I'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 ye.

Dall'analisi risulta che il peso massimo del blocco e di 48 kN
(altezza massima pari a 2.74 m) con superficie agente di ca.
1.56 m?. La pressione esercitata del blocco con andamento
triangolare, ha un valore massimo di:

Py=30.6 kPa

5.2 ANALISI DELLE FASI DI SCAVO

Al fine di valutare se il carico d'ammasso € piu 0 meno
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Loslésen eines Bruchkoérpers (Absatz 5.1), mafigebend ist,
wurde eine Finite-Elemente-Berechnung mit dem Programm
MIDAS GTS [33] durchgefiihrt. Dieses ermdglicht es, den
Verlauf einer Last und das spannungs-verformende Verhalten
des Gebhirges durch alle Schritte der Baurealisierung zu
verfolgen.

Die Analysen ergeben bei
folgendes:

ebenem Verformungszustand

e Das geotechnische Bezugsmodell stellt einen

Querschnitt orthogonal zur Tunnelachse dar;

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

Ausbruch abhangig;

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

. Die einzelnen  Ausbruchphasen sowie die
entsprechende Ausbruchsicherung werden
modelliert.

521 Untersuchte Ausbruchsquerschnitte

Fur die Bemessung des Querschnitts FAE-GL-T3 wurde der
Querschnitt mit der héchsten Uberlagerung (H=1115 m) im
Kalkschiefergebirge herangezogen und ein numerisches
Modell, welches den Einfluss der Ausbruchsarbeiten der
Haupttunnel der Nothaltestelle (FAE-GL Ost und West) und
dem Mittelstollen Trens (FAE-CcT), wie in Abbildung 3
dargestellt, erstellt.
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gravoso del carico dovuto al distacco di un blocco (paragrafo
5.1), e stato condotta un'analisi mediante il programma agli
elementi finiti MIDAS GTS [32]. Quest'ultimo consente di
seguire la storia di carico e il comportamento tensio-
deformativo delllammasso roccioso durante tutte gli step per la
realizzazione dell'opera.

Le analisi, di deformazioni

comportano:

condotte nell'ipotesi piane,

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

e La definizione delle leggi sforzo-deformazione e di
resistenza dellammasso roccioso interessato dagli
scavi;

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 FdE-GL-T3 si é
considerata la sezione con la massima copertura nel
complesso dei calcescisti (H=1115 m) e un modello numerico
che tenesse in considerazione linflusso tra gli scavi tra le
gallerie di linea all'interno della fermata di emergenza (FAE-GL
Est e Ovest) e il cunicolo centrale di Trens (FAE-CcT) come

indicato in Figura 3.
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Abbildung 3: Analyseabschnitt FAE-GL-T3

Betreffend die Dimensionierung des Profils FAE-CcT-T3 wird
auf den Bericht H60-QS-70-ST-D0700-22909 Statischer
Bericht FAE-CcT (T2-T3) (von km 44.5 +15.0 bis 45.3 + 75.0)

¥

100 m

Figura 3: sezione di analisi FAE-GL-T3

Per il dimensionamento del profilo FAE-CcT-T3, si rimanda al
Rapporto H60-QS-70-ST-D0700-22909 Relazione di calcolo
FAE-CcT (T2-T3) (da km 445 +15.0 a 45.3 + 75.0). La
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verwiesen. Die zeitliche Abfolge der Vortriebe basiert auf den
Angaben des Bauzeitplanes Baulos Mauls 2-3.

5.2.2 Bildendes Gebirgsmodell

Das Gebirge wurde als ein kontinuierlich elastisch-plastisches
Medium modelliert mit Widerstandskriterium des Typs Hoek-
Brown [24] und Restparameter, die gemaf der Cai et. al [31]
Theorie bewertet werden. Im Besonderen wurden die
elastischen  (Verformungsmodul Poisson-Beiwert),
elastisch-plastischen (mp, s mit Peak- und Restwerte) und
physischen (Dichte und einachsiger
Komprimierungswiderstand) Eigenschaften der vom Aushub
betroffenen Felsen bestimmt.

und

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

sequenza degli scavi si basa su quanto indicato nel

Programma Lavori Lotto Mules 2-3 [6].

5.2.2 Modello costitutivo dell'ammasso

L'ammasso é stato modellato come un mezzo continuo elasto-
plastico avente criterio di resistenza di tipo Hoek-Brown [24]
con parametri residui valutati sulla base della teoria di Cai et.
al [31] e riportata nel Rapporto [1]. In particolare sono state
assegnate le caratteristiche elastiche (modulo di deformazione
e coefficiente di Poisson), elasto-plastiche (mp, 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
Y Oci Ocm mb, peak mb,res S, peak S,res
overburden | gg| | G|, Em [MPa] m; [-]
[kN/m?] [MPa] | [MPa] [] [ [] []
[m]
1200 50 25.59 27.3 15528 72.5 15.60 15.5 2.599 1.087 0.0039 0.0003

Tabelle 7: Berucksichtigte geomechanische Parameter

5.2.3 Modellgeometrie und
Ausgangsspannungslage
Aufgrund der Symmetrie der zu untersuchenden

Problemstellung, erstreckt sich das Berechnungsmodell tber
eine Breite von 100 m ab den Grenzen der Hohlrdume der
FAE-GL Ost und West und Uber eine Héhe von 300 m, von
denen 100 m unter und 200 m Uber der Schienenoberkante
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 Maschenweite verdichtet und die Elemente erreichen
Abmessungen von 50x50 cm.

Die gewahlten Auflagerbedingungen verhindern Verschiebung
in beide Richtungen am unteren Modellrand und blockieren
Verschiebungen in horizontaler Richtung an den vertikalen
Modelrandern. Am oberen Modellrand wurde ein Druck
aufgebracht, welcher der vorhandenen Bodenauflast (von
Tunnel bis Gelandeoberkante) entspricht.

Die Belastung vor Ort wurde gemaf den folgenden Formeln
bestimmt:

o, =V

szKo'

Tabella 7: Parametri geomeccanici considerati

5.2.3 Geometria del modello e stato tensionale

iniziale
Il modello di calcolo, in virta della simmetria del problema, si
estende per 100 m in larghezza agli estremi della FAE-GL Est
ed Ovest, 300 m in altezza, di cui 100 m al di sotto del piano
del ferro e 200 m al di sopra di quest'ultimo. Tali limiti sono
sufficienti per ritenere gli effetti di bordo.
L'ammasso & mediante  elementi

trascurabili
stato  discretizzato
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
guota del piano campagna.

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

0z
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Wobei:

e Z = Abstand des Elements der

Gelandeoberkante

von

e Ko = Beiwert des horizontal wirkenden Erddrucks, mit
0.75 angenommen.

5.2.4 Charakteristika der AuRenschale

Die nachfolgende Tabelle zeigt die Charakteristiken der
Sicherungs- und Stutzmaflinahmen fir das Profil FAE-GL-T3
auf:

Dove

e Z rappresenta la distanza del generico elemento dal
piano campagna

e Ko e il coefficiente di spinta orizzontale, assunto pari

a 0.75.

5.2.4 Caratteristiche dei rivestimenti di prima fase

La seguente tabella riporta le caratteristiche dei provvedimenti
di messa in sicurezza per il profilo FAE-GL-T3:

Anker Spritzbeton
Chiodature Betoncino proiettato
flangs/ | i
FAEGLT3 | Typ | Ny | L | ™| ™1 n° | Klass | Swom | Smn
Tipo [kN] | [m] | " [-] Classe | [cm] [cm]
[m] | [m]
Pm24 200 4.5 1.5 1.8 9+10 C30/37 15 9

Tabelle 8: Charakteristiken der AuRenschale FAE-GL-T3

Die Anker werden ins Modell eingefligt und zwar mit einem
Grenzwiderstand, der ihrer Streckgrenze entspricht, die um
den Widerstandsbeiwert (ygr = 1.15) und der Reibung (yr = 1.3)
multiplizert wird, so wie mit BBT SE abgesprochen.

Die Anker werden mit spezifischen eindimensionalen
Elementen (Truss) nachgebildet, mit perfekt plastisch-
elastischem Verhalten (Abbildung 4) und Von Mises

Bruchkriterium (Nya = Ny/1.15 = 174 kN). Sie sind mit den
Gitterknoten Uber eine Schnittstelle verbunden, wobei
Vorsichtswerte des Querwiderstands (100 kN/m) und der
tangentialen Steifigkeit (10 MN/m/m) [30] berlcksichtigt
werden.

compressive
force

Tabella 8: Caratteristiche rivestimenti di prima fase FdE-GL T3

| chiodi vengono inseriti nel modello con una resistenza limite
pari alla loro resistenza a snervamento fattorizzata per |l
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 4) con criterio di rottura alla
Von Mises (Nya = Nyw/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) [30].

ycomp ¥
;
/ F
K
E area (8
1
< >
extension axial strain compression
yield
tensile
force

Abbildung 4: Kraft-Verformungsverhalten der Anker-Elemente

Auf der sicheren Seite liegend wird die AuRenschale in
Spritzbeton fir die Bemessung nicht herangezogen unter der
Annahme, dass dieser zur Erstsicherung gegen das
Abbrechen Felsblocken oder dgl. wahrend der
Ausbrucharbeiten dient (sh. Anhang 3)

von

Figura 4: Comportamento sforzo-deformazione per gli ancoraggi

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).
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5.2.5 Laststufe
Nach einer ersten Phase der Modellinitialisierung, zur
Berechnung des  Ausgangsgleichgewichts, wird die

Tunnelaushebung mittels Tragheits-Kraften der Aushebung
simuliert (spaterhin FFS). Der Prozentsatz dieser Kréafte an der
Ortsbrust ist aufgrund der Ergebnisse der Charakteristischen
Linien bestimmt (Anhang 2).

5.2.5 Step di carico

Dopo una prima fase di inizializzazione del modello,
necessaria per calcolare I'equilibrio iniziale, lo scavo della
FAJE-GL-T viene simulato mediante I'utilizzo delle Forze Fittizie
di Scavo, di seguito denominate FFS. La percentuale di tali
forze & definita sulla base dei risultati delle Linee
Caratteristiche (vedasi Appendice 2).

Distance - Excavation forces (%)

0%
- é JIII 18%
b | J.'r 165
JIF 14%
,,fr 12%
/ 105
f__,..-;ff........ %
- Fin
— H
3 L ] 5 %
i1 -
H o%
20,00 18.00 16.00 14.00 12.00 10.00 B.00 800 4 00 2.00 0.00

Distance (m)

Abbildung 5: FFS an der Ortsbrust und bei Einsetzung der Anker

Nachfolgend sind die Berechnungsstufen zusammengefasst:

0) Geostatische Ausgangslage mit Bestimmung der
Geometrie, der Umgebungslagen, der Stratigraphie

und der geostatischen Ausgangsspannungen;

1) Annullierung der Zonen innerhalb der Aushebung
und Reduktion der FFS bis zum Wert den sie an der

Ortsbrust einnehmen (FFS =18%);

2) Reduktion der FFS bis zum Wert den sie bei der
Einsetzung der AulRenschale einnehmen (auf 3.0 m

von der Ortsbrust) (FFS =5.5%);

3) Einfiihrung des numerischen AufRenstiitzenmodells

und Annullierung der FFS (FFS =0%);

4) Entfernung der AufRenschale und Simulation der
Langzeitkonfiguration
Innenschale. Diese ist mit der Bewehrungsmatte
verbunden mittels ein Schnittstellenelement, mit
normaler dem Gebirge entsprechende Steifigkeit, und
tangentiale  Steifigkeit  gleich ~ Null. Dieses
Schnittstellenelement ermdglicht die Wirkung der
Abdichtungsschicht zwischen den zwei Schalen zu
berucksichtigen, die
Spannungen annulliert, dariiber hinaus die Drucke zu

schatzen die auf der Innenschale wirken.

mit der Einsetzung der

indem es tangentialen

Figura 5: FFS al fronte e all'installazione delle chiodature

Di seguito sono riassunti gli step di calcolo:

0) 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,
assumono al fronte (FFS=18%);

1

fino al valore che

2) Riduzione delle FFS fino al valore che assumono nel
momento di installazione del rivestimento di | fase
(3.0 m dal fronte) (FFS=5.5%);

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

4) Rimozione del rivestimento di prima fase e
simulazione della configurazione a lungo termine con
l'installazione del rivestimento definitivo. Quest'ultimo
e collegato alla mesh mediante un elemento
interfaccia avente rigidezza normale pari a quella
dellammasso 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.
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5.2.6 Nachweisverfahren

GemalR den NTC 2000 sind die vom FEM Modell
enthommenen Handlungen Uber der AuRenschale um yg =
1,30 erh6ht und die Widerstande des strukturellen Abschnitts
um y¢ = 1,50 reduziert, das heif3t ys = 1,15.

Die Nachweise ergeben sich als befriedigend wenn folgende
Ungleichung verifiziert ist:

Ey <

Hierbei ist:
e Ry =Bemessungswert Widerstand
e Ey=Bemessungswert Einwirkung

Da im FEM Modell der Spritzbeton Uibergangen wurde, wie in
Kap. 5.2.4. aufgezeigt, geschieht, dass die Anker welche ihre
Ermidungsgrenze erreichen (Nyd = 174 kN) nicht die axiale
Verformungsgrenze Uberschreiten, die vorsichtshalber auf 5%
gesetzt wurde.

5.2.7 Ergebnisse

Die im Anhang 4 aufgezeigten Analysen bestatigen, dass das
Gebirgsverhalten durch reduzierte Konvergenzen (absolute
Konvergenzen < 40 mm und relative Konvergenzen ohne
Spritzbeton ca. 15 mm) und durch der Ausformung eines
plastischen Streifens mit maximale Ausdehnung von ca. 3-4 m
charakterisiert ist.

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

Der vom Gebirge ausgeibter Druck auf die Innenschale, bei
Verfall der Nietungen, ist in Hohe von 50 kPa.

5.2.6 Procedura di verifica

In conformita alle NTC 2008 le azioni ricavate dal modello
FEM sul rivestimento di prima fase sono aumentate di yc =
1,30 e le resistenze della sezione strutturale sono ridotte di yc
=1,50 ovvero ys = 1,15.

Le verifiche risultano soddisfatte se € verificata la seguente
disuguaglianza:
Rq
Dove:
e Ry =Valore della resistenza di progetto
e Ey=Valore di progetto dell’effetto delle azioni

Essendo stato trascurato nel modello FEM il betoncino
proiettato come riportato al Par. 5.2.4, 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%.

5.2.7 Risultati
Le analisi riportate nell'Appendice 4 confermano che |l
comportamento  dellammasso €&  caratterizzato  da

convergenze ridotte (convergenze assolute < 40 mm e
convergenze relative in assenza del betoncino proiettato di ca.
15 mm) e dalla formazione di una fascia plastica di estensione
massima di ca. 3-4 m.

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

La pressione esercitata dall'lammasso sul rivestimento
definitivo, al decadimento delle chiodature, & dell'ordine dei 50
kPa.
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5.3 ANALYSE DER STANDSICHERHEIT DER

ORTBRUST

5.3.1 Nachweisverfahren

Fur die Durchfuhrung der Ortsbrustnachweise werden die
charakteristischen Werte der geotechnischen Parameter mit
den folgenden Faktoren ab gemindert:

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
¥, 1.25
Ve 1.25
Y 14
Y qu 1.6
Yy 1

“ Dieser Faktor wird auf tan ¢ angew endet /

valore applicato alla tangente dell'angolo

Tabelle 9: Teilsicherheitsfaktoren Ortsbrustnachweis

5.3.2 Ergebnisse

Die Ergebnisse der Charakteristischen Linien schlieRen
wichtige Instabilititsphdnomene der Ortsbrust fir diese
Gebirge aus. Die Blécke Analyse, die durch die Unwedge
Software durchgefuhrt wurde, zeigt wie das Volumen der
abbrechenden Felsblocke unter 0.5 m?® liegt und deshalb,
wenn sie nicht schon bei der Sprengung abgebrochen sind,
kénnen 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 Starke

vorgesehen.

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

5.3.2 Risultati

| risultati delle linee caratteristiche escludono importanti
fenomeni di instabilita 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
indicazione dell'esperto geotecnico.

Su

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 sind durch das
informatische  Berechnungsprogramm MIDAS Gen2013,
welches auf die Finite-Elementen-Methode (FEM) basiert,
berechnet worden.

Fir die Berechnung wird ein Bruchstein eines Tunnels von
einheitliche Tiefe (1m) berucksichtigt und es wird ein
Strukturmodell festgelegt mittels ebenen Finite-Elemente des
Typs Trager (beam). Die Tunnelschale ist durch Elemente
schematisiert, welche kirzer als 0.5 m sind und die reellen
Starken des berucksichtigten strukturellen Elements besitzen
(Kappe, Widerlager, Gegenbogen/Grundplatte).

Die strukturelle Steifigkeit der Trager Elemente wird berechnet
mit E. x Iy des nicht gerissenen Abschnitts. Das
Tragheitsmoment lg wird angesichts von der Abschnittachse in
Beton berechnet, indem die Prasenz des Stahls wo vorhanden
Uibergangen wird. Das elastische Modul E'. bei ebene
Verformungslage ist:

EI =

C
wobei:
e E. = Modul der Betonelastizitat;
e v =Poisson Verhdltnis (0.2);

Zur Modellierung des unbewahrten Betons wird ein formendes
Modell des elastisch-linearen Materials verwendet. Infolge des
Verlusts an Abschnittssteifigkeit, verursacht durch die Offnung
von Spalten dort wo die Betonzugfestigkeit tberwunden wird
(Ausformung von plastischen Scharnieren), wird die
Neuverteilung der Belastungen gerechnet, laut Absatz 12.5
des EC2. Die Modellierung der plastischen Scharniere erfolgt
durch den Einsatz von Torsionsfedern dessen Steifigkeit
iterativ berechnet wird mit der Péttler-Methode [28], [29].

6.2 MODELLIERUNG DER BETTUNG

Die Zusammenwirkung Boden-Struktur wird mittels Einsatz
von Point Support Elementen simuliert, die in Héhe der
Modellknoten gesetzt werden. Diese Elemente Ubertragen den
Konten, nur bei Komprimierung, eine Reaktion die dem
Kontaktdruck Boden-Struktur entspricht. Die Elementen
Steifigkeit wird mit Berticksichtigung des Reaktionsmoduls des
Bodens k und der Schnittstelle, welche sich aus dem Paket
der Abdichtung-Drédnage Schicht ergibt, bestimmt. Die erste
wird gemafl den spaterhin beschriebenen Verhaltnissen
bestimmt, respektive fur gekrimmte und gradlinige
Oberflachen (Abs. 6.2.1 und 6.2.2). Die zweite ist, den

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 (1m) e si definisce un modello della struttura mediante
elementi finiti piani di tipo trave (beam). Il rivestimento della
galleria & schematizzato con elementi di lunghezza inferiore a
0.5 m aventi gli spessori reali dellelemento strutturale
considerato (calotta, piedritto, arco rovescio/platea).

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

E

C

1-v?

dove:
e E.=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 perdita di rigidezza
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
delle cerniere plastiche avviene mediante linserimento di
molle torsionali la cui rigidezza € calcolata iterativamente
mediante il metodo di Péttler [28], [29].

alla sezionale causata

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 € stata assunta pari a
60000 kN/m® in virti delle caratteristiche del pacchetto
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Eigenschaften des Abdichtungsstreifens zufolge, mit
60'000kN/m?* angenommen worden. Letztere hat eine
Verschiebungswertigkeit  unter  0.5cm. Wenn  diese
Verschiebungen Uberwunden sind, wird die
Schnittstellensteifigkeit die des Gebirges.

Die tangentiale Steifigkeit ist dem Vorkommen des

Abdichtungsmantels bei der Schnittstelle Boden-Struktur

zufolge Ubergangen worden.

d'impermeabilizzazione. Quest'ultima ha valenza per
spostamenti inferiori a 0.5 cm. Superati tali spostamenti, la
rigidezza dell'interfaccia diventa quella dell'ammasso.

La rigidezza tangenziale € stata trascurata in virtu della
presenza del manto di impermeabilizzazione nell'interfaccia
terreno-struttura.

1200

1000

800

600

E [kN/m?]

400

200

0
0.00

0.25

0.50 0.75

Abbildung 6: Schematisierung der Schnittstelle

6.2.1 Modellierung der Bettung
Die radiale Bettung der Innenschale im Gebrige/Boden
ermittelt sich in der Regel unter Beriicksichtigung des

Elastizitaitsmoduls E und der Querdehnzahl v des

Gebhirges/Bodens sowie der Systemlinie des entsprechenden
Innenschalenradius R wie folgt:

1-v)

1.00 125 150 & [cm]

Figura 6: Schematizzazione dell'interfaccia

6.2.1 Rigidezza radiale

Per la definizione della rigidezza del letto di molle radiali in
materiale sciolto, si tiene conto del modulo elastico E, del
coefficiente di Poisson v del’lammasso roccioso e del raggio
interno R della galleria.

Es

Kr =Ex
Hierbei ist:
o Kgr= radiale Bettung Innenschale — Gebirge
[MN/m3]
e E= Elastizitatsmodul des umliegenden

Bodens/Gebirges

e Eg= Steifemodul des

Bodens/Gebirges

umliegenden

e v= Querdehnzahl des Bodens/Gebhirges

e R= Tunnelradius Systemlinie

l+v)1-2xv)xR R

Dove:
o Kgr= rigidezza del letto di molle radiali a contatto
con I'anello interno [MN/m3]
e E= modulo elastico delllammasso roccioso
o Es= modulo edometrico dellammasso roccioso
e v= coeff. di Poisson dell’'ammasso roccioso
e R= raggio della galleria — linea di riferimento
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6.2.2 Federkonstanten Auflagerbereich/Sohle

Das Widerlager der Konstruktion mit Sohlplatte bzw. offener
Sohle (Querschlage) wird durch Federn mit zugehdoriger
Steifigkeit in Abhangigkeit der dazugehorigen Einflussbreite
.b“ modelliert. Die Federkonstanten sind wie folgt zu ermitteln:

Federkonstante cv — vertikal
e Cy=Egen. 05D
Federkonsatnte cy — horizontal
e c¢,=05-c¢cy
6.3 EINWIRKUNGEN

Im Folgenden werden folgende Kirzel fir die Einwirkungen
herangezogen:

e G = standige Einwirkungen
e Q =voriibergehende Einwirkungen

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

e E =Erdbeben

6.3.1 Eigengewicht G1

Die fur die Berechnung des Eigengewichts verwendete
Querschnittsflache pro Tunnelmeter basiert auf den
PlanmaRen der Konstruktion.

Das spezifische Eigengewicht des Stahlbetons ist mit y=
25kN/m? zu beriicksichtigen.

6.3.2 Oberleitung G2

Die Oberleitungslasten werden laut Abbildung auf der sicheren
Seite liegend fir eine maximale Spannweite von 50 m
angesetzt. Aus diesen Lasten ergeben sich die am
Aufhé@ngepunkt anzusetzenden Lasten:

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

e Vertikallast von 2,50kN

6.2.2 Costante della molla nelle zone di appoggio /

fondo

L’appoggio della costruzione con platea oppure con fondo
aperto viene modellato con molla con rigidezza relativa
all'area di influenza della singola molla “b”. La constante della
molla si calcola come segue:

Constante della molla cv — verticale
e Cy=FEge. 05b

Constante della molla c, — orizzontale
e c¢c,=05c¢cy

6.3 ANALISI DEI CARICHI

Per le azioni si utilizzano le seguenti abbreviazioni:
e G = Azioni permanenti
e Q= Azioni variabili

e A = Azioni incendio,

esplosione)

eccezionali (per es. urto,

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.

I peso specifico del
y= 25kN/m°.

calcestruzzo viene assunto pari

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:

e Momento di 3,80 kKNm
e Carico orizzontale di 0,70 kN

e  Carico verticale di 2,50kN
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P = Gawichi dea Korsobsnirdbgers
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Abbildung 7: Lasten der Oberleitung

6.3.3 Oberleitung G3

Das fir die Berechnung des Eigengewichts verwendete
Volumen basiert auf dem Planmal3 der Konstruktion.

Das spezifische Gewicht des unbewehrten Betons wird mit y
cna = 24 kKN/m® angenommen.

Das spezifische Gewicht des Stahlbetons wird mit y ¢car = 25
kN/m3 angenommen.

6.3.4 Wasserdruck G4

Fur druckentlastete (drainierte) Tunnel wird der Wasserdruck,
bei Regelquerschnitten mit Sohlgewdlbe, nur bis in Hohe der
Ulmenlangsdrainage beriicksichtigt. Die Wasserlasten sind
dann wie folgt anzusetzen:

PF 20000 - Projuhihibe

pry

P ywh
Abbildung 8: Lastbild Wasserdruck — drainierter Regelquerschnitt

Garichi (1aM)

Spannwaita {m) [ Campata (m] |

50 45 40 35 30
Pe | 187.6 |16B.75| 150 13135 1125 |
Ro -.3"2‘ .'|l1'."I 30 -ME 52 [
BRI | 354 427 [ ap [ 4.9 (=) [
Pm | 60 | 60 | 60 | 60 | 81 |

Figura 7: 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.

Il peso specifico del calcestruzzo non armato viene assunto
pari ay cna = 24kN/m?®.

Il peso specifico del calcestruzzo armato viene assunto pari a
Y car = 25kN/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 dellarco rovescio fino
all'altezza del drenaggio sul piedritto. Il carico idraulico viene
applicato secondo il seguente schema:

Figura 8: Pressione idrostatica - Sezione tipo drenata
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6.3.5 Gebirgslast G5

Die Gebirgslast entspricht der hdheren unter den aus der Blécke
Analyse hervorgegangenen Last und der aus der Finite-
Elemente-Analyse hervorgehenden Last die auf die Inneschale,
nach kompletten Verfall der fiktiven Aushubs Kréafte (letzte Stufe
der FEM-Analyse), wirkt. Da die gravierendste Last nicht Apriori
bestimmt werden kann, sind die Analysen mit beiden

Lastenverteilungen durchgefihrt worden.

P,

— P

Abbildung 9: Qualitative Darstellung der numerisch ermittelten
Normalspannungen (rot), der aktiven Gebirgslast (blau)
und der passiven Bettungsreaktion (griin)

6.3.6 Kriechen und Schwinden des Betons G6

Das Schwindmall des Betons wird gemaR NTC 2008 Kap.
11.2.10.6 ermittelt.

Die Kriechzahl ¢ wird gemaR 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
(Endschwindmaf}) ist in Form einer gleichmafigen

Temperaturabkihlung der Rechnung zu Grunde zu legen.

Fir alle Abschnitte die hoher als 25 cm und aus Beton C30/37
sind ergibt sich eine Durchschnittsverformung per autogenes
zeitlich unendliches Schwinden von 0.27%.. Bei der
Dimensionierung ist, gemaR Regelung, 50% des Schwindens
Ubernommen worden, was durch eine gleichmaRige
Temperaturabkihlung von -13.4 C° simulierbar ist. Diese
Abkiihlung muss, z.B., mittels Einsatz eines funktionstlichtigen
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 mit praventiven Proben gepruft werden.

Bei der Modellierung der Innenschale, inshesondere beziglich
Absatz 4.1.1.1 des NTCO08, verfahrt man mit einer
gleichmaRigen Temperaturabkihlung von -6.7° C an den GZT

6.3.5 Carico dell'ammasso G5

Il carico d'ammasso che agisce sul rivestimento definitivo per
la classe di scavo Il deriva dall'analisi a blocchi, mentre per la
classe Il si prende in considerazione il carico d’allentamento
scaturito dalle analisi agli elementi finiti. Entrambi i carichi
sono calcolati a partire dal completo decadimento delle forze
fittizie di scavo (ultimo step delle analisi FEM).

P.

Figura 9: Rappresentazione qualitativa delle tensioni normali (rosso),
ottenute dal calcolo numerico, del carico attivo del’ammasso
(blu) e della reazione assestamento del terreno (verde)

6.3.6 Viscosita e ritiro del calcestruzzo G6

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

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%.. 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
lutilizzo 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’NTCO08, si procede
applicando un abbassamento uniforme della temperatura di
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und von -8.9°C a den GZG.

6.3.7 Temperatur Q1

Die Dimensionierung der Innenschale hat  unter
Berlcksichtigung der Temperatureinwirkung gemaR der
nachfolgenden Tabelle entsprechend dem Abstand zum Portal

zu erfolgen.

-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]

ATl

Sommer /
Estate

Winter /
Inverno

-10 10

Tabelle 10: Temperatureinwirkung Innenschale

Der Temperaturgradient AT gibt die Temperaturdifferenz
zwischen der Innenkante Innenschale und AufRenkante
Innenschale wieder.

Temperaturbeanspruchungen  wahrend des Baus der

Innenschale kdnnen vernachlassigt werden.

Die von der Temperatur ausgehenden Einwirkungen in Folge
eines Brands sind Gegenstand des Absatzes 6.3.11.

6.3.8 Erdbebeneinwirkung E1

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

6.3.9 Druck / Sog infolge Zugfahrt A1

Die Verdichtungs- und Druckentlastungsvorgange aus der
Zugsdurchfahrt sind in Dokument D0118-064 ,Aerodynamik —
Klima — Liftung” festgelegt. Dem Dokument kann entnommen
werden, dass im Extremfall (auRergewohnliche Einwirkung) im
Tunnel aerodynamische Einwirkungen von A, puck = + 11
KN/m? und Ap sog = - 9 kN/m? auf. Da diese Einwirkungen, auch
unter Berlicksichtigung der entsprechend angepassten
Teilsicherheitsfaktoren die mafgebende Einwirkung
darstellen, werden gemal} den Vorgaben im Anhang die
aerodynamischen Einwirkungen nur in Kombination von
Einwirkungen bei auRergewdhnlicher Bemessungssituation
nachgewiesen.

6.3.10 Anpralllast A2

Die Einwirkung Anprall Schienenfahrzeuge ist nur in den
Verzweigungsbauwerken und Portalen zu berlcksichtigen.

6.3.11 Brand A3

Die Dimensionierung im Brandfall wird gemaR den

Tabella 10: Variazione termica

Il gradiente della temperatura AT indica la differenza di
temperatura tra le superfici interna ed esterna del rivestimento
in conci.

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 Al

| processi di carico e scarico tensionale a seguito del
passaggio dei treni sono definiti nel documento D0118-064
JAerodinamica — clima — ventilazione*. Dal documento si
deduce che in casi estremi (azioni eccezionali) si presentano
in galleria azioni aerodinamiche di Ap pressione = + 11 kKN/m2 e A,
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
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Vorschriften der EN 1992-1-2 ausgefihrt.

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 gemaR
D0118-04326 "Sicherheit gegen die Brandexplosionen”
gewahrleistet.

Die bewéahrten und unbewéhrten Abschnitte sind hinsichtlich
eines Brandes gemal den Kriterien des spezifischen Berichts
[7] geprift worden. Hier begrenzt man sich mit der
Beobachtung, dass, einvernehmlich mit der Tabelle D.6.3 del
D.M. 16.02.2007 "Klassifizierung der Feuerbestéandigkeit der
Bauprodukte und -elemente fur Bauwerke", ausreichende
Bedingungen zur Gewahrleistung der REI 120 Klasse sind:

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

e Betondeckung 'a' (Achsenabstand der Bewéhrung
von der ausgesetzten Oberflache) groRer als 35mm.

Beide Voraussetzungen sind befriedigt.

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 conformita a DO0118-04326 “Sicurezza contro le
esplosioni di incendio”.

Le sezioni, armate e non, sono state verificate nei confronti
dell'incendio secondo i criteri esposti nella relazione specifica
[7]. 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 sind
geman NTC 2008 mit den entsprechenden

Kombinationsbeiwerten g zu beriicksichtigen.

Die fur die Dimensionierung der Innenschale entsprechenden

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

mafigebenden Einwirkungskombinationen gem&R dem dell'anello interno sono di seguito riportate nella Tabella 11:
Tabelle 11 sind in Abhéngigkeit wvon den in-situ
vorherrschenden Randbedingungen auszuwahlen:
standing / permanenti vorubergehend /[ variabili pergewdhnlich /
Lastfall | |Eigengewicht| Oberlei 1 Sahib W druck | Gebirgslast | Kriechen und | Temperatur | Temperatur | Verkehrslast Brand Druck infolge | Seg infolge
Casodi ohne Auftrieb| Schwinden {Sommer} {Winter) {Zugfahrt) Zugfahrt Zugfahrt
carico Peseo proprio Catenaria Carichi Carico Fuoco
Einwirkung permanenti idraulico Carichi della Ritiro e Temperatura | Temperatura Carico Carico Carico
sko sull'arco reccia in rilassamento |Estate) {inverno) ferroviario aerecdinamic | aereodinamic
mbination rovescio condizieni o (pressione) -]
fCombinazi asciutte (aspirazione)
oni
G1 G2 G3 G4 G5 G6 at al az A3 Al A1
L 1.35 150
1.00 1.00
) 1.35 1.00 1.50
1.00 1.00 1.00
5 1.35 1.35 1.00 150
1.00 1.00 1.00 1.00
a 135 1.35 1.00 1.00 1.50
1.00 1.00 1.00 1.00 1.00
= 135 1.35 1.00 135 1.35 1.50
; 1.00 1.00 1.00 1.00 1.00 1.00
6 135 135 L.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
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
1.00 1.00 1.00 1.00 1.00 1.00 0.50 1.00

Tabelle 11: Einwirkungskombinationen Innenschale

6.5 NACHWEISVERFAHREN
Fir den Nachweis des Grenzzustandes der Trag- und
Gebrauchstauglichkeit der Innenschale sind gemafy den

Vorgaben im NTC2008, Abs. 2.5.3.

6.5.1 Grenzzustand der Tragfahigkeit (GZT)

6.5.1.1 Teilsicherheitsfaktoren Einwirkungen

Die zu berlicksichtigenden Teilsicherheitsfaktoren variieren in
Abhangigkeit der Kombinationsregeln und den Bedingungen
und sind dem Anhang =zu ent-nehmen. Folgende
Teilsicherheitsfaktoren sind gemal? EC 7 bzw. NTC2008 fir
standige / voriibergehende / aullergewdhnliche
Bemessungssituationen zu beriicksichtigen:

Tabella 11: Combinazioni di carico

6.5 VERIFICHE

Per la verifica allo stato limite ultimo ed allo stato limite di
esercizio dellanello 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:

Vaij,inf gunstigiavorevale = 1 ,00 /1 ,00 / 1,00
YGi,sup ungunstig/sfavorevole = 1 .35 /1 ,20 /1 ,OD

Ya1,sup /Yo, sup gunstighavorevole = 0,00/0,00/0,00

Ya1,sup 1 Ya,isup unginstigisfavorevole = 1‘50 / 1;30 / 1;00

Werden die Einwirkungen aus dem Schwinden fiir den
Nachweis im Grenzzustand der Tragfahigkeit berlicksichtigt,
ist gemalk EC2, Teil 1, Abs. 2.4.2.1 der Teilsicherheitsbeiwert

Considerando le azioni derivanti dal ritiro, per la verifica allo
stato limite ultimo, si & considerato, in conformita al’EC2,
parte 1, paragrafo 2.4.2.1 il coefficiente parziale di sicurezza
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vsu = 1,0 zu beriicksichtigen.

6.5.1.2 Kombinationsbeiwerte Einwirkungen

Folgende Kombinationsbeiwerte sind gemalR EN 1990 bzw.
NTC2008 zu beriicksichtigen:

YSH = 1,0.

6.5.1.2 Coefficienti di combinazione delle azioni

In conformita alla EN 1990 ovvero alla NTC2008 devono
essere utilizzati i seguenti coefficienti di combinazione:

Einwirkung / Yo Yy Yy

Druck / Sog infolge Zugfahrt A1/ Pres-
sione aerodinamica A1 08 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 sind
geman NTC 2008 mit den entsprechenden

Kombinationsbeiwerten y zu beriicksichtigen.

Die fur die Dimensionierung der Innenschale entsprechenden
mafRgebenden Einwirkungskombinationen sind in
Abhéngigkeit von den in-situ vorherrschenden
Randbedingungen auszuwahlen.

6.5.1.4 Teilsicherheitsfaktoren Widerstand

Die Teilsicherheitsfaktoren der Widerstande bei einer
sténdigen und voribergehenden Bemessungssituation (BS1
und BS2) sind unter Bertcksichtigung einer Lebensdauer des
Bauwerkes von 200 Jahren gemalR wie folgt zu

bertcksichtigen:
Stahlbeton

e Teilsicherheitskoeffizient fir den Betonwiderstand v
=1,60

e  Abminderungsbeiwert Berilicksichtigung der
Langzeitwirkung der Betondruckfestigkeit: acc = 0,85

zur

e Teilsicherheitskoeffizient fiir Stahlwiderstand ys =
1,20

Unbewehrter Beton

e Teilsicherheitskoeffizient fir den Betonwiderstand vy
=1,60

e Abminderungsbeiwert zur Beriicksichtigung der
Langzeitwirkung der Betondruck- bzw. —zugfestigkeit:
Oce,pl-/ Octpi.= 0,80

Fur den Nachweis der aulRergewodhnlichen

Bemessungssituation (BS3) sind die Teilsicherheitsfaktoren
mit y¢ = 1,2 und ys = 1,0 zu bericksichtigen. Der Ab-

minderungsbeiwert der Betondruckfestigkeit acc bleibt
unverandert.
6.5.1.5 Bemessung auf Biegung und Langskraft

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 y.

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

6.5.1.4 Coefficienti parziali di sicurezza per le

resistenze

| 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 riduttivo della resistenza a compressione
del calcestruzzo di lunga durata: ac. = 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 riduttivo della resistenza a compressione
e a trazione del calcestruzzo di lunga durata: acc,p./
C(ct'p| = 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
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Die Bemessung des Stahlbetons erfolgt geman den Vorgaben
des NTC2008, Abs. 4.1.2.1.2.

Der Nachweis des unbewehrten Betons erfolgt gemafl dem
NTC2008, Kapitel 4.1.11.1.

Bei den unbewéhrten Abschnitten mit hoher Exzentrizitat, bei
denen die oben ausgefuhrte Priifung offenbar nicht befriedigt
ist, berlcksichtigt man, gemal EC2 ($12.3.1), die
Betonzugfestigkeit bis zum Planungswert fyq. Die Prufung
ergibt sich als befriedigt wenn:

Per il calcestruzzo armato il calcolo segue le indicazioni delle
NTC2008, par. 4.1.2.1.2.

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 I'EC2 ($12.3.1) si considera la resistenza a
trazione del calcestruzzo fino al valore di progetto fqg. La
verifica risulta soddisfatta se:

N M
o, = Ed Ed.(hﬁz){_: fodu
: A J il
6.5.1.6 Bemessung Querkraft 6.5.1.6 Verifica a taglio

Die Bemessung des Stahlbetons erfolgt gemaR den Vorgaben
des NTC2008, Abs. 4.1.2.1.2.4.

Der Nachweis bei der unbewehrten Innenschale erfolgt geman
Kapitel 4.1.11.1 des NTC2008.

VEd < VRd

2
fcvd =4 fctd +0;- fctd

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:

b-x
F .-~
cvd 15
0. L0

per clim

fcvd :\/fcfd +o,.- f(:td _62/4 pe

0=o0

C

r Gc > Gclim

~ O'¢lim

2
Oclim = fcd -2 \ letd + fcd ) fctd

Bei den Uberwiegend komprimierten Abschnitten wird die
Durchschnittsbelastung  der ~ Komprimierung o als
Durchschnitt  der  Komprimierungen im  reagierenden
Abschnittsteil berechnet:

=NEd _

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

NEd

X

In den Abschnitten mit hoher Exzentrizitat, bei Annahme der
Betonzugfestigkeit bis fcg, wird der Querkraftwiderstand des
Abschnitts ausgewertet, indem der ganze Abschnitt als
reagierend (x=h) betrachtet wird und die Spannung o. als

h-2-¢

Nelle sezioni con un’elevata eccentricita, coerentemente con
considerare la resistenza a trazione del
calcestruzzo fino al valore di fug, la resistenza a taglio della

I'assunzione di

sezione viene valutata considerando reagente l'intera sezione

Durchschnittsspannung des ganzen Abschnitts, sowohl (x=h) e valutando la tensione o, come tensione media
komprimiert als auch gespannt gewertet wird. nell'intera sezione, sia compressa che tesa.
o,+0
P | 2

c

2
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6.5.2 Grenzzustande der Gebrauchstauglichkeit
(GZG)
6.5.2.1 Teilsicherheitsfaktoren Einwirkungen

Im Nachweis der Gebrauchstauglichkeit sind gemaR den
Kombinationsregeln die charakteristischen Einwirkungen zu
bertcksichtigen.

6.5.2.2 Kombinationsbeiwerte Einwirkungen

Die in den Einwirkungskombinationen zu berlcksichtigen
Kombinationsbeiwerte sind dem Anhang | zu entnehmen. Die
Kombinationsbeiwerte sind gemall Tabelle 12 zu
berucksichtigen.

6.5.2.3 Einwirkungskombinationen

Die zu untersuchenden Einwirkungskombinationen sind
gemanl NTC 2008 mit den entsprechenden
Kombinationsbeiwerten g zu beriicksichtigen.

6.5.2.4 Teilsicherheitsfaktoren Widerstand

Fur den Nachweis der Gebrauchstauglichkeit der nicht
bewehrten Abschnitte sind die charakteristischen Werte der
Widerstande zu berticksichtigen, fir bewehrte Abschnitte
gelten die Vorschriften von Abs. 4.1.22.5 der Norm NTCO8.

6.5.2.5 Ermittlung der Schnittgréf3en und

Verformungen

Die Ermittlung der SchnittgréRen bzw. der Systemverformung
erfolgt im Grenzzustand der Gebrauchstauglichkeit (SLE)
unter Bericksichtigung der Kombinationsregeln mit den
charakteristischen Einwirkungen sowie den entsprechenden
Kombinationsbeiwerten.

6.5.2.6 Begrenzung der Rissbreiten

Im GZG, unter Berlcksichtigung des NTC2008,
maximale Rissweite far die mafgebenden
Einwirkungskombinationen Berilicksichtigung  der
Teilsicherheitsfaktoren und Minderungsfaktoren y laut Tabelle
11 nachzuweisen. Die zulassige Rissbreite fiir Normalbeton
ohne besondere Starkeanforderung, oder bei Vorliegen der
Abdichtung ist auf wia < 0,3 mm zu begrenzen.

ist die

unter

Bei besonderer Anforderung der Innenschalendichtigkeit oder
bei aggressiven oder sehr aggressiven Umweltbedingungen
ist die maximale Rissweite auf wya < 0,2 mm zu begrenzen.

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

Expositionsklasse XC3/XAl1 die Anwendung von Beton
C30/37, hingegen bei Expositionsklasse XC4/XA2 Beton

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
coefficienti di combinazione .

relativi

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 NTCO8.

6.5.25 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 wya 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 0 in presenza di
impermeabilizzazione ¢é limitata a wia < 0,3 mm.

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

6.6 STRUTTURA COSTRUTTIVA

6.6.1 Classe di esposizione e copriferro minimo

In accordo alle UNI 11104, in classe di esposizione XC3 &
previsto l'utilizzo di calcestruzzo C30/37 mentre in classe di
esposizione XC4 é previsto l'utilizzo di calcestruzzo C32/40.
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C32/40 vorgesehen.

Die Berechnung der Mindestbetondeckung
Gewadhrleistung der Bauwerklebensdauer >100 Jahren ist
gemal N.T.C. 2008 durchgefiihrt:

zur

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

Ist eine bewehrte Innenschale vorgesehen, wird die
Mindestbewehrung geméal NTC 2008, Punkt 4.1.6.1.1.

Die Querschnittsflaiche der Langszugbewehrung darf nicht
geringer sein als:

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
Chin [mm] 20 30
Vita utile >
100anni [mm] +10 +10
Tolleranza costruttiva [mm] +10 +10
Chom [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:

A min = 0.26%x bxd

und jedenfalls nicht geringer als 0,0013 x b xd,
wobei:
e Db die mittlerer Breite der Zugzone;
e d die Nutzhdhe des Querschnitts;
o fum der Mittelwert der Zugfestigkeit des Betons;

o fy der charakteristische Wert der Streckengrenze des
Betonstahls ist.

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

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

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

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

Die in Anhang 5 aufgezeigten Analysen ergeben, dass die
FEM-Modelle zur Simulation der Einwirkungen aus den
Gebirgsverformungen den Einsatz von Biegebewehrung
erfordern.

Die eingesetzte Bewehrung besteht aus Stédben mit ¢ 14 mm
alle 15 cm und Verteilereisen $10mm alle 30 cm. Es ist keine
Schubbewehrung gefordert.

Auch das Berechnungsmodell mit der Gebirgslast aus der
Blocke Analyse zeigt die Bildung 3 plastischen Scharniere:
eine auf H6he des Druckpeaks des Blocks und zwei auf Héhe
dessen Mindestdruck.

Die Nachweisfiihrungen an den unbewehrten Querschnitten
im Grenzzustand der Tragféhigkeit hat gezeigt, dass sich 3
plastische Gelenke bilden, welche durch die Uberschreitung
der Design-Zugfestigkeit des Betons und die daraus folgende
Rissbildung sowie die reduzierte Tragheit des Querschnitts
bedingt sind. Das Einfiigen der plastischen Gelenke im
Berechnungsmodell ermdglicht die korrekte Prifung der
Lastumlagerung im untersuchten Querschnitt. Der statische
Charakter der Struktur wird durch die Kontrolle der Anzahl der
plastischen Gelenke (max. 3) und der Rissbreite (<1.0mm)
sichergestellt. Die Nachweisfihrung im Grenzzustand der
Gebrauchstauglichkeit zeigt, dass die Anforderungen an die
Dauerhaftigkeit erfillt sind.

Die Ergebnisse aus den statischen Berechnungen wurden mit
jenen aus vereinfachten Berechnungsmetoden und durch
ahnliche Berechnungen an vergleichbaren Strukturen auf ihre
Richtigkeit geprift. Die erhaltenen Ergebnisse sind daher als
akzeptabel und richtig.

6.7 RISULTATI

Le analisi riportate in Appendice 5 mostrano che il modello
FEM per la simulazione degli effetti indotti dal carico
d’allentamento dellammasso necessita I'impiego di armatura
flessionale.

L'armatura inserita sara costituita da ¢ 14mm a passo 15 cm,
con $10mm a passo 30 cm di ripartizione. Non € richiesta
armatura a taglio.

I modello di calcolo con il carico dellammasso derivante
dall'analisi converge senza
predisporre dell’armatura, ma mostra 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.

a blocchi la necessita di

Le verifiche svolte sulle sezioni non armate secondo lo SLU
mostrano la formazione di 3 cerniere plastiche, causate dal
superamento della resistenza a trazione di progetto del
calcestruzzo con conseguente fessurazione e perdita d'inerzia
localizzata della sezione. L'inserimento di tali cerniere nei
modelli di calcolo consente di verificare correttamente la
ridistribuzione delle sollecitazioni agenti nelle sezioni di
verifica. La staticita della struttura e garantita attraverso |l
controllo del numero di cerniere plastiche che si vengono a
formare (massimo 3) e dall'ampiezza (< 1.0mm). Le verifiche
svolte allo SLE dimostrano che le esigenze di durabilita
prescritte sono opportunamente rispettate

| risultati emersi dall’analisi statica condotta sono stati validati
mediante confronto con metodi di calcolo semplificati e
attraverso raffronti con altre analisi svolte su opere
paragonabili. | risultati ottenuti sono pertanto ritenuti accettabili
e corretti.
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7 VERZEICHNISSE

7.1 TABELLENVERZEICHNIS
Tabelle 1 Homogenbereich ..........ccccoovviiiiiiiiiiiiiiiieeee e 9

Tabelle 2: Bestimmung des Gebirges jeder homogenen Zone
und Wahrscheinlichkeitsverteilung der unterschiedlichen
Klassen (die mit [¥] angegebenen Gebirge haben vorgesehene
Langen von unter ca. 100m, wahrend fir die mit [**]
angegeben die Literaturwechselbeziehungen zwischen RMR
und GSI sich als nicht gultig beweisen: in beiden Fallen sind
die RMR und GSI Mittelwerte angewandt worden). ............. 9

Tabelle 3: Typische Parameter der Gebirges in den
unterschiedlichen Zonen und Klassen ...........cccccccecinnnnnnn. 10

Tabelle 4 Lage der Trennflachen ............ccccccooiiiiinne. 11

Tabelle 5: Ergebnisse der Methode der Charakteristischen
Linien. ¢t = Ortsbrustkonvergenz, c, = absolute Konvergenz
am naturlichen Gleichgewicht, c; = relative Konvergenz am
natirlichen Gleichgewicht, Fyr = plastischer Streifen an der
Ortsbrust, Fpia = plastischer Streifen am naturlichen
Gleichgewicht, R = Aushubs Radius (mit 4.86m angenommen)
[1]. 12

Tabelle 6: Vorgeschlagene Stabilitatskriterien in [22], [23]; ¢t =
Ortsbrustkonvergenz; Fyr = Umfang des plastischen Streifens
an der Ortsbrust; Rscavo = feq = entsprechender
Aushebungsradius. ..........cceiiiiiiiiiiee e 12

Tabelle 7: Beriicksichtigte geomechanische Parameter ....16

Tabelle 8: Charakteristiken der AuRenschale FAdE-GL-T3..17

Tabelle 9: Teilsicherheitsfaktoren Ortsbrustnachweis........ 20
Tabelle 10: Temperatureinwirkung Innenschale................. 26
Tabelle 11: Einwirkungskombinationen Innenschale.......... 28
Tabelle 12: Kombinationsbeiwerte ............cccocceveiiiiiencnnnne 29
Tabelle 13: Mindestbetondeckung .........cccccceevviiiiineneen, 32

7.2 ABBILDUNGSVERZEICHNIS

Abbildung 1: Auszug aus dem geomechanischen Langsschnitt
und aus dem geologischen Lageplan [3]-[4] mit Angabe des
untersuchten Bereichs.............ooiiiiiiiiiiiiiie e 7

Abbildung 2: Qualitative Darstellung der Einwirkung aus
dem Gebirge auf die Schale bei trennflachendominiertem
Gebirgsverhalten 13

Abbildung 3: Analyseabschnitt FAE-GL-T3 ............cccceeee... 15

Abbildung 4: Kraft-Verformungsverhalten der Anker-Elemente
17

7 ELENCHI

7.1 ELENCO DELLE TABELLE
Tabella 1: Zone geomeccaniche omogenee............ccceee...... 9

Tabella 2: Caratterizzazione degli ammassi di ciascuna zona
omogenea e distribuzione probabilistica delle diverse classi [1]
(gli 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 GSI). .......... 9

Tabella 3: Parametri caratteristici dell'ammasso nelle diverse
zone e classi 10

Tabella 4: Giacitura delle discontinuita nel complesso dei
calcescisti 11

Tabella 5: Risultati del metodo delle Linee Caratteristiche. cf =
convergenza al fronte, ca = convergenza assoluta all'equilibrio
naturale, cr = convergenza relativa all'equilibrio naturale, Fplf
= fascia plastica al fronte, Fpla = fascia plastica all'equilibrio
naturale, R = raggio di scavo (assunto pari a 4.86m) [1]... 12

Tabella 6: Criteri di stabilita proposti in [22], [23]; ¢t =
convergenza al fronte; Fyr= estensione della fascia plastica al
fronte; Rscavo = req = raggio equivalente di scavo. .............. 12

Tabella 7: Parametri geomeccanici considerati................. 16

Tabella 8: Caratteristiche rivestimenti di prima fase FAE-GL T3
17

Tabella 9: Fattori parziali di sicurezza per la verifica di stabilita

del fronte di SCAVO.......ccivivviriiiiiicie e 20
Tabella 10: Variazione termica .........c.ccocverveeneieiieeneeeen 26
Tabella 11: Combinazioni di CariCo..........cccceeevvrerrcnvrennene 28
Tabella 12: Coefficienti di combinazione ...............cccccc..e. 29
Tabella 13: Copriferro minimo. .........cccccevvevviieeree e 32

7.2 ELENCO DELLE ILLUSTRAZIONI
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Figura 2: Rappresentazione qualitativa degli effetti
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Figura 3: sezione di analisi FAE-GL-T3 ..........cccccceeeeeninne 15
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D0700: Lotto Mules 2-3 - Opere generali - Relazione
tecnica - Relazione geomeccanica generale

Brennero -

[2] 02_H61_GD_040_GTB_D0700_22001 - Galleria di
Base del Brennero - Progettazione esecutiva -
D0700: Lotto Mules 2-3 - Opere generali Parte 2 -
Relazione geomeccanica di dettaglio

[3] 02_H61_GD_040_GLS_DO0700_22002 - Galleria di
Base del Brennero - Progettazione esecutiva -
D0700: Lotto Mules 2-3 - Opere generali Parte 2 -
Profilo geomeccanico e progettuale di previsione -
GL-T, FdE-GL-T, FAE-GL-TT, GL-CM Est - da km
44+192 a km 46+769

[4] 02_H61 _GD_040_GLS D0700_22003 - Galleria di
Base del Brennero - Progettazione esecutiva -
D0700: Lotto Mules 2-3 - Opere generali Parte 2 -
Profilo geomeccanico e progettuale di previsione -
GL-T, FAdE-GL-T, FAE-GL-TT, GL-CM Ovest - da km
44+155 a km 46+732

[5] 02_H61_OP_060_KST _D0700_22908 - Galleria di

Base del Brennero - Progettazione esecutiva -
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Mauls 2-3 - Gesamtbauwerke Teil 2 - Statischer
Bericht FdE-GL-T4/T6 (km 44.5+55.0 / km
45.0+25.0)

[6] 02_H61 _EG_991 KBA D0700_55001 - Brenner
Basistunnel - Ausfiihrungsplanung - D0O700: Baulos
Mauls 2-3 - Bauprogramm

[7] 02_H61_EG_995 KTB_DO0700_15003 - Brenner
Basistunnel - Ausfiihrungsplanung - D0O700: Baulos
Mauls 2-3 — Sicherheit bzgl. Feuerexposition

7.4.1.2 Technische Projektaufbereitung

[8] Geomechanischer Bericht Hauptréhren Mauls PMF
Trens"

[9] Geomechanischer Bericht Erkundungsstollen Mauls-
Brenner

7.4.2 Normen und Richtlinien

[10] Technische Konstruktionsnormen 2008 — NTC 2008;

[11] Leitftaden N.617, Vorgehenweise flir technische
Konstrukitonsnormen, Ausgabe Januar 2008

[12] DM 28/10/2005 Sicherheit fiir Bahntunnel

[13] UNI EN1990:2006 - Eurocodice 0 — Grundlage fiir
Konstruktion und Dokumentation zur nationalen
Umsetzung ;

[14] UNI EN 1991-1; Eurocode 1 — Actions on structures
—2010/2011

[15] UNI EN 1992:2005 - Eurocodice 2 — Planung von fiir
Stahlbetonbauwerke und Dokumente zur nationalen
Umsetzung;

[16] UNI EN 1997:2005 - Eurocodice 7 — Geotechnik und
Dokumente zur nationalen Umsetzung

[17] UNI EN  1992-1-2:2005 - Planung von
Stahlbetonbauwerke Teil 1-2: Allgemeinregelung —
Brandschutz Strukturplanung

[18] UNI 11076: 2003 - Testmodalitaten zur Bewertung
des Benehmens der an den Decken von
Untertagebauten angebrachten SchutzmaflRnahmen
in Brandfall

[19] D.M. 16.02.2007 - Feuerwiderstandsklassifizierung
von Erzeugnisse und Bauelemente flir Bauwerke

D0700: Lotto Mules 2-3 - Opere generali Parte 2 -
Relazione di calcolo rivestimenti FAE-GL (T4-T6) (km
44.5+55.0 / km 45.0+25.0)

[6] 02_H61_EG_991 KBA_D0700 55001 - Galleria di
Base del Brennero - Progettazione esecutiva -
D0700: Lotto Mules 2-3 - Programma Lavori Lotto
Mules 2-3

[7] 02_H61 EG_995 KTB_DO0700_15003- Galleria di
Base del Brennero - Progettazione esecutiva -
D0700: Lotto Mules 2-3 - Sicurezza nei riguardi di
esposizione al fuoco

7.4.1.2 Elaborazione tecnica del progetto

[8] Relazione geomeccanica Canne principali Mules
PMF Trens

[9] Relazione geomeccanica Cunicolo esplorativo Mules-
Brennero

7.4.2 Normative e linee guida

[10] Norme Tecniche delle Costruzioni 2008 — NTC 2008;

[11] Circolare n.617, Istruzioni per l'applicazione delle
“Nuove norme tecniche per le costruzioni” di cui al
DM 14 gennaio 2008

[12] DM 28/10/2005 , Sicurezza nelle gallerie ferroviarie.

[13] UNI EN1990:2006 - Eurocodice 0 — Basi per la
progettazione strutturale e documento di applicazione
nazionale3

[14] UNI EN 1991-1; Eurocode 1 — Actions on structures
—2010/2011

[15] UNI EN 1992:2005 - Eurocodice 2 — Progettazione
delle strutture in calcestruzzo e documento di
applicazione nazionale

[16] UNI EN 1997:2005 - Eurocodice 7 — Progettazione
geotecnica e documento di applicazione nazionale

[17] UNI EN 1992-1-2:2005 Progettazione delle strutture
in calcestruzzo Parte 1-2: Regole generali -
Progettazione strutturale contro l'incendio

[18] UNI 11076 del 1 luglio 2003, Modalita di prova per la
valutazione del comportamento di protettivi applicati
a soffitti di opere sotterranee, in condizioni di incendi

[19] D.M. 16.02.2007 Classificazione di resistenza al
fuoco di prodotti ed elementi costruttivi di opere da
costruzione
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ANHANG 1 - GEOMECHANISCHE KARTEN APPENDICE 1 - SCHEDE GEOMECCANICHE

In Folge werden die geomechanischen Karte fir die Gebirge Di seguito sono riportate le schede geomeccaniche per gli
aufgezeigt GA-BST-KS-8f, GA-BCA-A-10g e GA-BCA-GS-10g ammassi rocciosi GA-BST-KS-8f, GA-BCA-A-10g e GA-BCA-
laut Dokument [8]. GS-10g secondo il Documento [8].
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Geotechnische Kennwerte

Gebirgsart GA-BST-KS-8f

Parametri geotecnici

Tipo di ammasso roccioso GA-BST-KS-8f

Bandnerschieferkomplex Dinnschichtige Wechselblge von Glimmermarmor,

Lihologie Kalzitquarat und Phyllit, Bereiche mit hcherem Phyllitanteil - 531
_ Complesso dei calcescisti: allernanze poco spesse di calcescisfi, quarai cakitici e
Litologia filladi, a watli 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)
¥ IMN/m7] 0,02656 £ 0,00036 63
i [MPalmed (F 1 sf) rh M £18 3
i [MPa]min (F 45" sf) { 24 9 12
mi [-] {Hoek&Brow n) aus Triax.-Druckversuch / da prova iassiald 12 +2 4
E [MPa] aus Binax.-Druckversuch / da prova uniassiale 43000 + 11100 15
v [-] aus Bnax.-Druckversuch / da prova uniassiale 0,21 + 0,05 8
CAH 27 04 8
aquiv. Oz Gehalt / Contenuto equ.di Qz[%] 42 9 8

Quellpoiential / Polenziale di swelling

keines /assenie

Trennflaicheneigenschaften (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: Crienfierung / Abstand S 36560

Scistosita: Giadtura / Spadatura

Trennfiachenorienfierung [’] {Verirauenskegel) RTF2w: 285/85 RTH8: 050/65

Giacitura delle disconiinuita {Cono di confidenza) RTF5: 110/75

Trennfiachenabstande [mm] RTF2w: 200-600 RTH8: 200-800

Spaziatura delle disconfinuita RTF5: 200-600 5:60-200

Trennfiachendurchgangigkeit [m] RTF2w: <1 RTHs: 3-10

Persistenza delle disconfinuita RTF5: <1 5:310

Trennfiachenofinung [mm] RTF2w: 0 RTH8: 0

Aperiura della discontinuita RTF5:0 S:0

Trennfiachenrauigkeit JRCo ] RTF2w: 48 RTFS: 10-12

Rugosita delle discontinuita RTF5: 4-8 5:4-8

Trennfiachenverwilterung (ENISO 14689-1)

Alterazione delle dis confinuita

Trennfiachenfullung (Typ u. %-Anted)

Riem pimento delle discontinuita (ipo e %)

Trennflachenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle discontinuita (Laboratorio) Range Numero di prove (n)
P peak /1o /| @ base [] (unverw it. TF / Disc. inallerate) 44-46/19-367/30-31 3/212

C peak { res [MPa] {unverwilt. TF / Disc. inalierale) 17-417/027-047 3/2

Gebirgskennwerte in-Situ Bandbreite Versuchsanzahl (n)
Parametri del'ammasso roccioso in sito Range Numero di prove (n)
E [MPa] {BLA / Rrova dilalomefrica): Lasticarico 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 paramefri 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 [%] 4SRM) 85 n

RMR ] (Bieniaw ski, 1999) 80 n

GSI -] (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

o [MPa] (Hoek&Brown) 1,5 09 20

o [MPa] (Hock&Brow n) 48 29 63

c [MPa] {Mohr-Coulomb): H min =960m /H max=1110m 1,9/20 16/17 217123

¢ [*1{Mohr-Coulomb):  H min=960m /H max=1110m 27126 24123 30/28

E [MPa] {Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006 - {4900) / 13200 -/{3900) /9800 -15700 / 16600
Charakteristische W erte / Valori caratteristici Inputparameter /Valori di input

7 k {Gebirge / ammasso) [kN/m] 270 GS5I [H - Hoek8Brown 50

i, k {Gestedn /roccia) [MPa] 33 RMR |-] - Bienaw ski 60

oum, k {Gebirge f ammasso roccioso) [MPa] B3 ov {y"Hmin/max) [MPa] 259/300

ck (Gebirge / ammasso roccioso) [MPa] - Hmin/max 21723 ko [H 08-1,0

@k (Gebirge f anmasso roccioso) [°]- Hmin/max 30/28

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

Bemerkungen “Wert: Mis (F 45" sf)

Note *Valore: Mis (F 45° sf)
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GA-BST-KS-8f: Gebirgsverhaltenstyp GVT 3

GA-BST-KS-8f: Comportamento dell'ammasso roccioso TCR 3

Gebirgsart : GA-BST-KS-8f
SW 263° NE 83°| NW 353° SE 173°
. \ 7 / iy
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Gebirgsarten GA-BST-KS-8f: Diinnschichtige Wechselfolge von Glimm erm am or, Kalzitquarzit u. Phylit

Tipo di ammasso roccioso

GA-BST-KS-8f. Altemnanze poco spessi di calcescisti, quarziti calcitici e filladi (5631}

Orientierung der Haupttrennflachen

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

Direzione delle discontinuita principali

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

Druckhaftigkeit o, /O max (Hoek 2000)

> 0,21: mittel druckhaft

Rapporto di sollecitazione Oy /Oy

20.21:mediam ente spingente

Bnfluss des Bergwassers

wvemachlassigbar

Influenza della falda trascurabile
Quelldruck keiner
Pressione di rigonfimento assente
GVT 3: Spannungsbedingte Entfestigung in Hohlraumn&he durch Abscheren iiber Trennil3d
. Ortsbrust (kurristig stabil): lokale Ausbriiche
Gebirgsverhalten

Comportamento dell'ammasso roccioso

TCR 3: Allentamenti in commisp. della cavita attravers o 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

Glimmers chiefer und Paragneis ("Paraschiefer”), uniergeordnet Amphibolit, lokal

Lithologle Orthogneis - 801b
Paragneiss e micascisii ("parasdsio™), subordinaio anfiboliie, 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/m7] 0,02731 +0,00149 4

oti [MPa] min {F 45° sf) a 75 +5 4

oti [MPa]

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

E [MPa] aus Bnax.-Druckversuch / da prova unlassiale 56400 + 10900 4

v [-] geschatzt / stimalo 024

CA 3.8 +05 4

aquiv. Qz-Gehalt / Contenulo equ.di Qz[%] 30 +8 3

Quellpotential / Polenzale di swelling

keines /assente

Trennflicheneigenschaften (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: Grientierung / Absiand 5 345145

Scistosita: Giacilura / Spaziatura

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

Glacitura delle discontinuita {Cono di confidenza) RTF2w: 255/75 RTF&: 020/80

Trennflachenabsiande [mm] RTF1: 60-200 RTF3: 200-600 5: 60-200

Spaziatura delle disconfinuita RTF2w: 60-200 RTF&: 200-600

Trennflachendurchgangigkeit [m] RTF1: <1 RTF3: <1 5:1-3

Persistenza delle disconfinuita RTF2w: <1 RTF&: 1-3

Trennflachen ofinung [mm] RTF1: 0 RTF3:0 5:0

Aperiura della discontinuita RTF2w: 0 RTHs: 0

Trennflachenrauigkeit JRCo [-] RTF1: 10-12 RTF3: 12-14 5:48

Rugosita delle disconfinuita RTF2w: 8-10 RTH8: 10-12

Trennflachenverwitierung {ENISO 14689-1)

Alterazione delle disconfinuita

Trennflachenfillung (Typ u. %-Anteil)

Riempimento delle disconfinuita (ipo e %)

Trennflachenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle discontinuita (Laboratorio) Range Numero di prove (n)
P e '] (nverwitt TF/ Disc. inalierate) 35-40*

¢ res[MPa] {unverwiit. TF/ Disc. inalterate) 0,05-1,0"

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

E [MPa] {BLA / Prova dilatomelrica)

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)
Parametriindice (Rilevamento / Sondaggi) Valori medio (M) Deviazione standard (s) Numero di prove (n)
RQD [%] (ISRM) 80 n

RMR [-] {Bieniaw sid, 1999) 60 %

GSl ] {Hoek) 50 - -

Festigkeits- u. Verformungskennwerte (berechnet)

Koembination 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

o [MPa] {HoeksBrow n) 4.5 42 4.8

Gem [MPa] {Hoek&Brow n) 16,9 158 18,0

¢ [MPa] {Mohr-Coulomb): Hmin=600m / Hmed =990m / Hmax =1 200x] 24733137 24732138 25/34/38

@[°] (Mohr-Coulomb):  Hmin =500m / Hmed =390m/ Hnax =1200n 43139737 4238137 43739738

E [MPa] {Boyd/Serafim 1983 / Hoek 2002 / Hoek8Diederichs 20061 - /8700 /17300 -18400 /14000 - {8900 /20700
Charakteristische Werte / Valori caratteristici Inputparameter / Valori di input

v k {Gebirge / ammasso) [kN/m"] 27,0 GSl [H - Hoek&Brow n 50

oxi.k {Gesten /roccia) [MPa] 70 RMR [] - Bienaw ski 60

ocm, k {Gebirge / ammasso roccioso) [MPa] 15,7 ov (y"H.min/med/max ) [MPa] 18,2/267/324

ck {Gebirge / ammasso roccioso) [MPa] - Hmin/medinax 24132136 ko [] 0810

@k {Gebirge / ammasso roccioso) [°] - Hmin/med/max 42 [38 137

Ek (Gebirge / ammasso roccioso) [MPa] 8000

Bemerkungen Laborergebnisse Dalenblatt 801 a
™ Daten aus Breichprojekt
Note Risullati prove di laboratorio scheda 801 a

* Dali da progetio definiivo

Seite / Pag. 41/178



BCA-GS-10g: Gebirgsverhaltenstyp GVT2

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

Gebirgsart : BCA-GS-10g
SW 263° NE 83°| NW 353° SE 173°
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Gebirgsarten

BCA-GS-10g: Glimmerschiefer und Paragneis, untergeordnet Am phibolit, Orthogneis - 801

Tipo di aMmMasso roccioso

BCA-GS-10g: Paragneiss e micascisti, subordinato anfibolite, loc._ ortogneiss - B01b

Orientierung der Haupttrennfiichen

Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verdaufende Trennflachd
Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuita principal

Discontinuia ad alta inclinazione con direzione subparallela, trasversale e perpendicolare
all'asse tunnel {(AT); Scistositi ad inclinazione media con diredone perpendicolare all'AT

Druckhaftigkeit g s, y/Orz; {Hoek 2000}

> 0,48: nachbrichig

Rapporto di sollecitazione Oy y/Ona

= 0 A8: friabile

Binfluss des Bergwassers vemachlassigbar
Influenza delia falda trascurabile
Queldruck keiner
Pressione i igonfimento assente
GVT 2: Oberllachliche Abldsungen und Ausbriiche entlang durchgangiger Trennfidchen
Gebirgsverhalten Ortsbrust stabil

Comportamento delFammasso roccioso

TCR 2: Distacchi superiiciali e distacchi lungo disconfinuita persistenti
Fronte di scavo stabile

Radialdeformation < 10 em (Kennlinienverfahren)
Deformazione radiale <10 cm (Metodo delle curve caratteristiche)
Bemerkungen _

Uberagerung: 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

Am phibolit - 302, uniergeordnet Paragneis und Quarzit (805)

Lithologie
N N Anfibolite - 802, subordinato paragneiss e quarzie {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)
1 [MN/m?] 002778 + 0,00052 33
o1 [MPa] 5 140 +48 11
oci [MPa] f
mi [-] {Hoek&Brow n) aus Triax -Druckversuch / da prova triassial{ 20 6 8
E [MPa] aus Bnax.-Druckversuch / da prova uniassiale 53100 + 8000 11
v [-] aus Bnax -Druckversuch / da prova uniassiale 024 0,06 10
CAIH 433 +0,39 2
aquiv. QzGehalt / Contenulo equ.di Qz [%] 52 £25 4
Quellpoiential / Potenzale di swelling keines fassente

Trennflacheneigenschaften (Kartierung / Bohrungen)

Statistische Auswertung der Orientierungen und Eigenschatften der Trennflichen

Proprieta delle discontinuita (Rilevamento/ Sondaggi)

Elaborazione statistica delle giaciture e delle proprieta delle discontinuita

Schieferung: Orienfierung / Abstand S 34545

Sdislosila: Giacilura / Spaziatura

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

Giacilura delle disconfinuita {Cono di confidenza) RTF2w: 265/75 RTF&: 020/80

Trennfiachenabstinde [mm] RTF1: 60-200 RTF3: 200-600 5:200-800

Spaziatura delle disconiinuita RTF2w: 60-200 RTHS: 200-600

Trennfiachendurchgangigkeit [m] RTF1: <1 RTF3: <1 5:1-3

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

Trennfiachenofinung [mm] RTF1:0 RTF3: 0 5:0

Apertura della discontinuita RTF2w: 0 RTF5: 0

Trennflachenrauigkeit JRC0o |] RTF1: 1012 RTF3: 1214 5:48

Rugosila delle discontinuita RTF2w: 8-10 RTHS: 10-12

Trennfiachenverwitierung (EN ISO 14689-1)

Allerazione delle discontinuita

Trennfiachenfillung (Typ u. %-Anteil)

Riempimenio delle disconfinuita (fipo e %)

Trennflichenkennwerte (Labor) Bandbreite Versuchsanzahl (n)
Parametri delle dis continuita (Laboratorio) Range Numero di prove (n)

P 1o ! P base [] (unverwitt. TF / Disc. inalierate) 35-39/27-30 5/5

¢ res [MPa] (unverwitt. TF / Disc. inallerate) 0,03-0,53 5
Gebirgskennwerte in-Situ Bandbreite Versuchsanzahl (n)
Parametri del'ammasso rocciosoin sito Range Numero di prove (n)
E [MPa] (BLA / Arova 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) 90 ]

RMR [ {Bieniaw ski, 1999) 70 *

GSI F] {Hoek) 65 +10 -

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

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

o [MPa] {HoeksBrown) 19,9 74 46,8

&m IMPa] {Hoelk&Brow n) 48,7 209 88,3

¢ [MPa] {Mohr-Coulomb): Hnn=500m / Hmed =990m / Hmax =1200x 45158165 28137142 70/88/97

¢ [°] (Mohr-Coulomb):  Hmin =600m / Hmed =290m / Hnax =1200n( 52149747 44740738 58 /55154

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 20061 -/23700/33500 -{12800 /18400 - 142200 / 50700
Charakteristische W erte / Valori caratteristici Inputparameter / Valori di input

¥ k{Gebirge / ammasso) [kN/m?] 28,0 GSl H - Hoek&Brown 55

oxi,k {Geslein f roccia) [MPa] 92* RMR [-] - Bienaw sii 70

ocm, k {Gebinge / ammasso roccioso) [MPa] 248 ov (y"Hmin/med/max ) [MPa] 16,8/2781336

¢ k {Gebinge / ammasso roccioso) [MPa] - Hmin‘med/max 307411486 ko [-] 08-1,0

@k {Gebirge / ammasso roccioso) '] - Hmindmed/max 471 437141

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

Bemerkungen “Werl: M-s

Note *Valore: Ms

Seite / Pag. 43/178



BCA-A-10g: Gebirgsverhaltenstyp GVT 2

BCA-A-1

0g: Comportamento dell'ammasso roccioso TCR 2

SW 263°

Gebirgsart : BCA-A-10g
SE 173°

RTF1 RTF2w

s—¥
N\

RTF3 RTF8

NE 83°| NW 353°

J

RTF6
RTF2w_ |

w

RTF3 RTF1

10m

3\

Gebirgsarten

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

Tipo di aMmMasso roccioso

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

Orientierung der Haupttrennfiichen

Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verdaufende Trennflachd
Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuita principal

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

Druckhaftigkeit g s, y/Orz; {Hoek 2000}

»0,74: nachbrachig

Rapporto di sollecitazione Oy y/Ona

= 0,74: friabile

Binfluss des Bergwassers vemachlassigbar
Influenza delia falda trascurabile
Queldruck keiner
Pressione i igonfimento assente
GVT 2: Oberllachliche Abldsungen und Ausbriiche entlang durchgangiger Trennfidchen
Gebirgsverhalten Ortsbrust stabil

Comportamento delFammasso roccioso

TCR 2: Distacchi superiiciali e distacchi lungo disconfinuita persistenti
Fronte di scavo stabile

Radialdeformation < 10 em (Kennlinienverfahren)
Deformazione radiale <10 cm (Metodo delle curve caratteristiche)
Bemerkungen _

Uberagerung: 990 - 1200 m
Note

Coperatura: 920 - 1200 m
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ANHANG 2 - KENNLINIENVERFAHREN

Aufgezeigt werden im Folgenden die Kurven, mittels denen

bewertet

werden kénnen:
Radialer Druck — Konvergenz.
Konvergenz — Ortsbrustabstand.

Radialer Druck — Ausdehnung des Plastischen
Streifens Uber den Aushebungsprofil hinaus.

Ortsbrustabstand — Ausdehnung des Plastischen
Streifens Uber den Aushebungsprofil hinaus.

Ortsbrustabstand — Tragheitskrafte der Aushebung

Die Kurve ,Konvergenz — Ortsbrustabstand” ist mittels eines

vereinfachten analytischen Prozesses herausgearbeitet
worden, welcher die vorgeschlagenen Verhéltnisse von
Nguyen, Minh et al. [21] nutzt.
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= I e
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APPENDICE 2 - CURVE CARATTERISTICHE

Di seguito sono riportate le curve caratteristiche, mediante le
quali é stato possibile valutare:

Pressione Radiale — Convergenza.
Convergenza — Distanza dal Fronte.

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

Distanza dal fronte Estensione della Fascia

Plastica oltre il profilo di scavo.

Distanza dal Fronte — Forze Fittizie di Scavo

La curva “Convergenza — Distanza dal fronte” e stata ricavata
attraverso un procedimento analitico semplificato che sfrutta le
le relazioni proposte da Nguyen, Minh et al. [21].

14_GA-BCA-GS-10g

INPUT DATA RESULTS
Weight [Nime] 27300 | At final equilibrium
Overburden [m] 1200 | Total convergence fem] 49
Excavation radius [m] 4.84 |Convergence after excavation fcm] 34

Plastic zone thickness [m] 47
Peak internal friction angle [*] 36.23 at face
Post peak internal frction angle [*] 28.85 |Convergence fom] 1.5
Peak cohesion [Pa] 3535000 |1 - (deconfinement ratio) [%] 18.7%
Post peak cohesion [Paj 2274000
Deformation modulus [Pa] 1.55E+10 ciface )/ Radius 0.30 %)
Poisson’s ratio [-] 03 cltotal) / Radius 1.00 [%]

ciafter excav.) / Radius 0.70 [%]

Dilation angle [7] 4.53 PIthick. (faceyRadius 21.2 [%)]

Plthick. (totaliRadius 97.4 [%]

Characteristic line

- 600
5 Cavity characteristic line  }—| 500
\ el :
s prFol — 400
\ sl
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200
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ANHANG 3 - BRUCHKORPERANALYSE

Anhang 3 zeigt die Ergebnisse der Bruchkdrperanalyse die mit
dem Berechnungsprogramm UNWEDGE 3.0 ausgefiihrt wurden.
Die Tabellen zeigen den Mindestsicherheitsfaktor jeder
Dreiergruppe von Unstetigkeit die einzelne homogene Strecken
charakterisieren, wahrend nur die Ergebnisse der gravierendsten
Dreiergruppen von Unstetigkeit in graphischer Form dargestellt
sind.

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 é riportato il fattore di sicurezza minimo per ciascuna
terna di discontinuita caratterizzanti le singole ftratte
omogenee mentre in forma grafica sono riportati solo i
risultati della terna di discontinuita piu gravosa.
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Rock mass

GA-BS-GM-8e; GA-T-A-8e; GA-BST-M-8e; GA-BST-KPH-8e; GA-BST-KS-8e

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

Necessary anchorage pattern:

1.8
L

Swellex Pm16

X 1.5 m
= 3.0 m
Nyg 122 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

Y Y YL S A T A A S

NINfWwWwlww |~ |_IN|A

wlun|ldln|dlnini|H~ O
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Top - Wedges 1, 3, 6, B Scaled

8s
|

R .

Front - Wedges 1,13 6, 8 Scaled

1s
Perspective - Wedges 1, 3, 6, 8 Scaled

8s

Side - Wedges 1, 3, 6, 8 Scaled 1s

Wedge Information

Floor wedge [1
Factor of Safety: stable
Wedge Volume: 1.592 m3
Wedge Weight: 0.043 MN
Wedge z-Length: 2.03 m
Excavation Face Area: 1.90 m2
Apex Height 2.52 m

Lower Left wedge [2
Factor of Safety: 0.208
Wedge Volume: 0.005 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.57 m
Excavation Face Area: 0.77 m2
Apex Height 0.02 m

Lower Right wedge [3]
Factor of Safety: 5.847
Wedge Volume: 0.306 m3
Wedge Weight: 0.008 MN
Wedge z-Length: 1.21 m
Excavation Face Area: 1.79 m2
Apex Height: 0.51 m

Upper Left wed 3]
Factor of Safety: 0.064
Wedge Volume: 0.076 m3
Wedge Weight: 0.002 MN
Wedge z-Length: 1.18 m
Excavation Face Area: 1.11 m2
Apex Height 0.27 m

Roof wedqge [8]
Factor of Safety: 2.542
Wedge Volume: 1.761 m3
Wedge Weight: 0.048 MN
Wedge z-Length: 2.20 m
Excavation Face Area: 2.07 m2
Apex Height 2.58 m
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Rock mass

GA-BS-GM-8e; GA-T-A-8e; GA-BST-M-8e; GA-BST-KPH-8e; GA-BST-KS-8e

Area L2

Necessary anchorage pattern:

1.8 X 1.5 m
L = 3.0 m
Swellex Pm16 Nyg 122 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 3 5 13.848 0.048 1.761 S 2.58
3 4 5 16.99 0.032 1.195 S 2.74
1 4 5 21.054 0.019 0.695 S 2.55
2 3 4 128.173 0.002 0.071 S 0.86
2 4 5 137.484 0.001 0.031 S 0.87
1 2 4 134.576 0.003 0.108 S 0.81
1 2 3 138.164 0.001 0.043 S 0.48
1 3 4 163.741 0 0.01 S 2.73
1 2 5 204.401 0.001 0.023 S 0.52
2 3 5 1349.558 0 0 N 0.93
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¢t A\

Top - Wedges 1, 3, 6, B Scaled

8s
|

R .

Front - Wedges 1,13 6, 8 Scaled

3s

1s

Perspective - Wedges 1, 3, 6, 8 Scaled

Side - Wedges 1, 3, 6, 8 Scaled

Wedge Information

Floor wedge [1
Factor of Safety: stable
Wedge Volume: 1.592 m3
Wedge Weight: 0.043 MN
Wedge z-Length: 2.03 m
Excavation Face Area: 1.90 m2
Apex Height 2.52 m

Lower Left wedge [2
Factor of Safety: 111.244
Wedge Volume: 0.005 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.57 m
Excavation Face Area: 0.77 m2
Apex Height 0.02 m

Lower Right wedge [3]
Factor of Safety: 64 680
Wedge Volume: 0.306 m3
Wedge Weight: 0.008 MN
Wedge z-Length: 1.21 m
Excavation Face Area: 1.79 m2
Apex Height: 0.51 m

Upper Left wed 3]
Factor of Safety: 84 945
Wedge Volume: 0.076 m3
Wedge Weight: 0.002 MN
Wedge z-Length: 1.18 m
Excavation Face Area: 1.11 m2
Apex Height 0.27 m

Roof wedqge [8]
Factor of Safety: 13.548
Wedge Volume: 1.761 m3
Wedge Weight: 0.048 MN
Wedge z-Length: 2.20 m
Excavation Face Area: 2.07 m2
Apex Height 2.58 m
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Rock mass

GA-BS-GM-8e; GA-T-A-8e; GA-BST-M-8e; GA-BST-KPH-8e; GA-BST-KS-8e

Area tunnel face

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

WIN[ININ(A(A[P[WW W

SN FSNY IS\ PSS VU P T O PR O

ulbfwfninnjinninn|s~ |~ |U

Hear End wedge [9] Scaled
FS5: 201

WVolume: 0,307 m3, Weight: 0.008 MN, z-Length: 0.00 m, Excavation

Far End wedge [10] Scaled
F&:33.380

Wolume: 0.307 m3, Weight 0.008 MN, z-Length: C.00 m, Excavatiod

Wedge Information,

n
Factor of Safety: 20101
‘Wadge Volume: 0.307 m3
‘Wedge Walght 0,008 MN
‘Wedge z-Length. 0.00 m
Excarvation Face Area: 1.87 m2
Apex Height 0.55 m

Ear Endwedge [10]
Factor of Safety. 33,599

‘Wedge Volune: 0,307 m3
‘Wedge Waight 0.008 MN
‘Wedge z-Length: 0.00 m
Excavation Face Area; 1.67 m2
Apéx Height 0.55 m
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Rock mass
GA-BST-KS-8f

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

Necessary anchorage pattern:

1.8 X 1.5 m
L = 3.0 m
Swellex Pm16 Nyg 122 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
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Mos
7s 4
Top - Wedges 1,2, 5, 7, 8 Scaled
e Bs
4
Ts
| 4
f y
2s
-
1s

Front - Wedges 1, 2, 5, 7, 8 Scaled

Perspective - Wedges 1,2, 5, 7, 8 Scaled

TSy

Side - Wedges 1,2, 5, 7, 8 Scaled

Wedge Information

Floor wedge [1
Factor of Safety: stable
Wedge Volume: 0.003 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.93 m
Excavation Face Area: 0.04 m2
Apex Height 0.21m

Lower Right wedge [2]
Factor of Safety: 8260
Wedge Volume: 0.019 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.58 m
Excavation Face Area: 0.22 m2
Apex Height 0.26 m

Upper Right wedge [4]
Factor of Safety: 0.032
Wedge Volume: 0,000 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.42 m
Excavation Face Area: 0.05 m2
Apex Height: 0.03 m

Lower Left wed S
Factor of Safety: 0177
Wedge Volume: 0.000 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.56 m
Excavation Face Area: 0.03 m2
Apex Height 0.02 m

Upper Left wedge [7
Factor of Safety: 0.170
Wedge Volume: 0.015 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.69 m
Excavation Face Area: 0.19 m2
Apex Height 0.25m

Upper Right wedge [8]
Factor of Safety: 0.000
Wedge Volume: 0.012 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.86 m
Excavation Face Area: 0.13 m2
Apex Height: 0.28 m
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Rock mass
GA-BST-KS-8f

Area L2

Necessary anchorage pattern:

1.8 X 1.5 m
L = 3.0 m

Swellex Pm16 Nyg 122 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

Negligible small

2 3 4 223.946 S

1 2 3 265.364 0 0.012 S 0.24
1 3 4 396.867 0.001 0.027 S 0.51
1 2 4 1116.62 0 0 N 0.19
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Top - Wedges 2, 7 Scaled

Front - Wedges 2, 7 Scaled

Perspective - Wedges 2, 7 Scaled

Side - Wedges 2, 7 Scaled

Wedge Information

Lower Right wedge [2]
Factor of Safety: stable
Wedge Volume: 0.025 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 1.08 m
Excavation Face Area: 0.19 m2
Apex Height: 0.49m

4]
Factor of Safety: 1166.247
Wedge Volume: 0.000 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.42 m
Excavation Face Area: 0.02 m2
Apex Height 0.03 m

Upper Left wedge [7]
Factor of Safety: 396 867
Wedge Volume: 0.027 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 2.72 m
Excavation Face Area: 0.28 m2
Apex Height: 0.51m

Factor of Safety: 1865.123
Wedge Volume: 0.000 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.13 m
Excavation Face Area: 0.01 m2
Apex Height: 0.01m
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Rock mass
GA-BST-KS-8f

Area tunnel face

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

Mear End wedge [3] Scaled Far End wedge [10] Scaled

FS: 105,997 FS:624526
Wedge Information
Near End wedge (9]
Factor of Safety: 105.997

Wedge Volume: 0.022m3
Wedge Weight 0,001 MN
Wedge z-Length: 0.00m
Excavation Face Area: 0.15m2
Apex Height: 0.43 m

Far Endwedage [10
Factor of Safety: 624,526
Wedge Volume: 0.022m3
Wedge Weight 0,001 MN
Wedge z-Length: 0.00 m
Excavation Face Area: 0,15 m2
Apex Height, 0.43 m

Wolume: 0.022 m3, Weight: 0.001 MN, z-Length: 0.00 m, Excavation ff Volume: 0.022 m3, Weight 0,001 MM, z-Length: 0.00 m, Excavatio
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Rock mass

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

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

Necessary anchorage pattern:

1.8
L

Swellex Pm16

X 1.5 m
= 3.0 m
Nyg 122 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

1 3 4 0
1 3 5 0
3 4 5 0
1 2 4 0
1 4 5 0
1 2 3 0
2 3 5 0
2 4 5 0
1 2 5 0.064 0.00
2 3 4 0.22 0
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Top - All Wedges Scaled

Front - All VWedges Scaled

Perspective - All Wedges Scaled

Side - All Wedges Scaled

Wedge Information

Floor wedge [2]
Factor of Safety: stable
Wedge Volume: 0.001 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.22 m
Excavation Face Area: 0.05 m2
Apex Height: 0.07 m

Lower Right wedge [4
Factor of Safety: 1.142
Wedge Volume: 0.064 m3
Wedge Weight: 0.002 MN
‘Wedge z-Length: 0.61 m
Excavation Face Area: 0.32 m2
Apex Height: 0.60 m

Upper Left wedge [S]
Factor of Safety: 15.748
Wedge Volume: 0.123 m3
Wedge Weight: 0.003 MN
Wedge z-Length: 1.36 m
Excavation Face Area: 0.58 m2
Apex Height: 0.68 m

Roof wedge [7]
Factor of Safety: 0.064
Wedge Volume: 0.026 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.80 m
Excavation Face Area: 0.29 m2
Apex Height: 0.30 m

Upper Right wedge [8]
Factor of Safety: 405.776
Wedge Volume: 0.008 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.28 m
Excavation Face Area: 0.10 m2
Apex Height: 0.25 m
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Rock mass

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

Area L2

Necessary anchorage pattern:

1.8
L
Swellex Pm16
Shotcrete linin;

X

Nyd
10

15
3.0
122
cm

m
m

kN

(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 96.134 0.002 0.069 S 0.55
1 3 4 98.053 0.002 0.06 S 0.64
1 4 5 116.482 0.003 0.107 S 0.66
3 4 5 145.85 0.001 0.023 S 0.94
2 3 5 163.378 0.001 0.053 S 0.88
1 2 5 187.244 0.003 0.123 S 0.69
1 2 4 191.553 0 0.018 S 0.36
1 3 5 197.614 0.001 0.042 S 0.61
2 4 5 227.814 0.001 0.034 S 0.89
2 3 4 1029.368 0 0 N 0.96
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Top -Wedges 1,2, 7, 8 Scaled

2s
Perspective - Wedges 1, 2, 7, 8 Scaled

1s

Front - Wedges 1, 2, 7, 8 Scaled

Side - Wedges 1, 2, 7, 8 Scaled

2518

Wedge Information

Fl

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: 1760.126

U

Wedge Volume: 0.053 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.66 m
Excavation Face Area: 0.41 m2
Apex Height: 0.39 m

er Left wedge [6
Factor of Safety: 1116.977
Wedge Volume: 0.000 m3
Wedge Weight: 0.000 MN
Wedge z-Length: 0.46 m
Excavation Face Area: 0.02 m2
Apex Height 0.01 m

Upper Right wedge [7]
Factor of Safety: 96.134

Wedge Volume: 0.069 m3
Wedge Weight; 0.002 MN
Wedge z-Length: 0.7 m
Excavation Face Area: 0.38 m2
Apex Height 0.55m

Upper Left wedge [8

Factor of Safety; 139.400
Wedge Volume: 0.045 m3
Wedge Weight: 0.001 MN
Wedge z-Length: 0.80 m
Excavation Face Area: 0.37 m2
Apex Height: 0.37 m
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Rock mass

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

Area tunnel 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 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 0.004 S
2 3 4 1741.805 0 0 N
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Mear End wedge (9] Scaled Far End wedge [10] Scaled

FS: 136.908 FS:71.781
® Wi Information

Near End wedage [9]
Factor of Safety. 156.908
Wedge Volume: 0.022m3
Wedge Weight 0.001 MN
VWedge z-Length: 0.00m
Excavation Face Area; 0.38 m2
Apex Height: 017 m

Ear End wedge [10]
Factor of Safety. 71.781
Wedge Volume: 0.022m3
Wedge Weight 0.001 MN
Wedge z-Length: 0.00m
Excavation Face Area; 0.38 m2
Apex Height: 017 m

Wolume: 0.022 m3, Weight: 0.001 MN, z-Length: 0.00 m, Excavation § Volume: 0.022 m3, Weight 0.001 MM, z-Length: 0.00 m, Excavatiol
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ANHANG 4 — FEM ANALYSE DER APPENDICE 4 - ANALISI FEM DEL
AURENSCHALE RIVESTIMENTO DI PRIMA FASE

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

durchgefuhrt wurden.

P.=yxho
N -
-4 -
- »
: 4
| i
300m| 2
: : N
e T % E fion
: y
E i 100 m g
: T ”~
Vi
P 300 m -
Ty e
Abbildung 1: Numerisches Modell lllustrazione 1: Modello numerico
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Abbildung 2: Ortsbrustverschiebungen xy [mm] FdE-GL Westr6hre lllustrazione 2: Spostamenti xy [mm] al fronte FAE-GL Ovest

0.000 3139 6278 9418 12.555%
) State index

Hoek-Brown

Plaste

unloading o¢ reloading

L.

Abbildung 3: Das Plastischwerden an der Ortsbrust FAE-GL Westrohre lllustrazione 3: Plasticizzazioni al fronte FAE-GL Ovest

Abbildung 4: Ortsbrustverschiebungen xy [mm] an 3.0m von der lllustrazione 4: Spostamenti xy [mm] a 3.0m dal fronte FdE-GL Ovest
Ortsbrust entfernt FAE-GL Westréhre
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0.000 284 5882 8823 11.76%
) State index

Hoek-Brown

Plaste

unloading o¢ reloading

-

Abbildung 5: Das Plastischwerden an 3.0m von der Ortsbrust entfernt lllustrazione 5: Plasticizzazioni a 3.0m dal fronte FAE-GL Ovest
FdE-GL Westrohre

Abbildung 6: Ortsbrustverschiebungen xy [mm] am Aushubsende lllustrazione 6: Spostamenti xy [mm] fine scavo FAE-GL Ovest
FAE-GL Westrohre

0.000 280 5882 8823 11.765
" State Index

Heek-Brown

Plaste

unloading or relaading

Abbildung 7: Das Plastischwerden am Aushubsende FdE-GL lllustrazione 7: Plasticizzazioni fine scavo FAE-GL Ovest
Westréhre
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Abbildung 8: Ortsbrustverschiebungen xy [mm] FAE-GL Ostrohre lllustrazione 8: Spostamenti xy [mm] al fronte FAE-GL Est

0.000 3139 8278 s418 12,555
) State index

Hoek-Brown

Plasbe 7

unloading or relaading | ]

L.

Abbildung 9: Das Plastischwerden an der Ortsbrust FAE-GL Ostréhre lllustrazione 9: Plasticizzazioni al fronte FAE-GL Est

Abbildung 10: Ortsbrustverschiebungen xy [mm] an 3.0m von der lllustrazione 10: Spostamenti xy [mm] a 3.0m dal fronte FAE-GL Est
FAE-GL Ortsbrust entfernt FAE-GL Ostréhre
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0.000 284 5882 8823 11.765
) State index

Hoek-Brown

Plaste ¥
unlaading or relaading | 7T

L.

Abbildung 11: Das Plastischwerden an 3.0m von der Ortsbrust lllustrazione 11: Plasticizzazioni a 3.0m dal fronte FJE-GL Est
entfernt FAE-GL Ostroéhre

Abbildung 1|2::d(é[tc';sEr(u)§sttvrgLsrghlebungen Xy [mm] am Aushubsende lllustrazione 12: Spostamenti xy [mm] fine scavo FAE-GL Est

0.000 284 5882 8823 11.765
) State index

Hoek-Brown
Plasbe v
unlaading or relaading | 7T

e
TG & AR

L.

Abbildung 13: Das Plastischwerden am Aushubsende FdE-GL lllustrazione 13: Plasticizzazioni fine scavo FAE-GL Est
Ostrohre
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Abbildung 14: Ortsbrustverschiebungen xy [mm] am Aushubsende lllustrazione 14: Fine scavo CcT - Spostamenti xy [mm]

dE-CcT

0.000 9.026 18.052 27.078 36.104
! . ! J State Index

Hoek Brown

Plastic v

unloading or reloading | "7

Abbildung 15: Das Plastischwerden am Aushubsende FdE-CcT lllustrazione 15: Fine scavo CcT - Plasticizzazioni finali

Abbildung 16: Vertikale Spannungen o,y [kN/m? — Aushubsende FdE- lllustrazione 16: Fine scavo FAE-CcT - Tensioni verticali Oy [kN/m?]

CcT
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lllustrazione 17: Fine scavo CcT - Tensioni orizzontali o, [kN/m?]

Abbildung 17: Horizontale o, Spannungen [kN/m?] — Aushubsende
dE-CcT

5 i P
i 258 —rpb

ML |
e |

iaa

F A
Pahakidabal

|
¥

| | \
1 | \
L | \ |
I L I ]
fsar i, m
1DHTAT CSRL €3 . BriraToms Fe . Stage #11-3k00H11

lllustrazione 18: Azione assiale nei chiodi [kN] (a sinistra FAE-GL
Ovest e a destra FAE-GL Est)

fsar i, m
1DHTAT CSRL €3 . BriraToms Fe . Stage #11-3k00H11

Abbildung 18: Axiale Belastungen an der Anker [kN] — Aushubsende
FAE-CcT (rechts der FAE-GL Ostréhre und links der FdE-

GL Westrdhre)
amn 2499 ey @ e TR EN w1 amn 4T e @S e T A L
s S| s S|

. s

|

fumary v, o
1DWTA] C3F8, €5 B, Slagw b -3 00111}

lllustrazione 19: Deformazione assiale nei chiodi [-](a sinistra FAE-GL
Ovest e a destra FAE-GL Est)

fumary v, o
1DHTAT CSRL €3 | B Stage 81 B0 001T)

Abbildung 19: Axiale Verformung an der Anker [-] — Aushubsende
FAE-CcT (rechts der FAE-GL Ostrohre und links der FdE-

GL Westrohre)
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Abbildung 20: Auflockerungsdrucke auf die Innenschale (FAE-GL)
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lllustrazione 20: Pressioni normali sul rivestimento definitivo (FdE-GL)
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ANHANG 5 - FEM ANALYSE DER
INNENSCHALE

Anhang 5 beinhaltet die graphischen Darstellungen der
wichtigsten In- und Outputs der Innenschalenanalyse, die mit
dem Programm MIDAS Gen durchgefuhrt wurden, neben den
abgemessenen Abschnittsiiberprifungen am GZT und GZG.

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

_Gleisachse
Asse del binario |

DETAIL A

)

,
d
0.24

~ 7
2 .

[~
[

SCHNITT 1-1 / SEZIONE 1-1

Tunnelachse Haupttunnel

| Asse della galleria principale

()

Figure 1 FAE-GL T2-T3 cross section
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5§ 6 7 8 9 10 11 12

13 .14

Figure 2 Elements numbering

Figure 3 Elements local axis
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Figure 4 Element section property for T2 cross section (FdE-GL T2)

Table 1 Section properties for T2 cross section (FdE-GL T2) section

D Name Area Asy Asz IXX lyy Izz Cyp | Cym Czp Czm
(m"2) (m"2) (m"2) (mn4) (mn4) (m~4) | (m) | (m) (m) (m)
1 100 x 30 0.30 0.2500 0.2500 073 022 0.0250 | 0.50 [ 0.50 0.1500 0.1500
2 100 x 35 0.3500 0.2917 0.2917 0.0111 036 0.0292 | 0.50 [ 0.50 0.1750 0.1750
3 100 x 40 0.40 0.3333 0.3333 0.0160 053 0.0333 | 0.50 [ 0.50 0.20 0.20
4 100 x 50 0.50 0.4167 0.4167 0.0286 0.0104 0.0417 | 0.50 [ 0.50 0.2500 0.2500
5 100 x 54 0.5400 0.4500 0.4500 0.0348 0.0131 0.0450 | 0.50 [ 0.50 0.2700 0.2700
6 100 x 57 0.5700 0.4750 0.4750 0.0398 0.0154 0.0475 | 0.50 [ 0.50 0.2850 0.2850
7 100 x 60 0.60 0.50 0.50 0.0451 0.0180 0.0500 | 0.50 [ 0.50 0.30 0.30
8 100 x 45 0.4500 0.3750 0.3750 0.0218 076 0.0375 | 0.50 [ 0.50 0.2250 0.2250
Table 2 Material parameters for T2 cross section (FdE-GL T2)
Elasticity i Thermal Density Mass Density
ID| Name Type Code Poisson
(KN/m~2) (2/1F]) (KN/m~3) (kN/m~3/g)
1|C30/37| Concrete | NTC2008 3.30e+007 0.2 1e-005 2.50e+001 2.5493e+0
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Figure 5 Element section property for T3 cross section (FAE-GL T3)

Table 3 Section properties for T3 cross section (FAE-GL T3)

D Name Area Asy Asz IXx lyy Izz Cyp Cym Czp Czm
(m*2) | (m*2) | (m*2) | (m*4) | (m*4) | (m"4) (m) (m) (m) (m)
1| 100x35 0.3500 | 0.2917 | 0.2917 | 0.0111 036 0.0292 | 0.5000 | 0.5000 | 0.1750 | 0.1750
2| 100x40 0.4000 | 0.3333 | 0.3333 | 0.0160 053 0.0333 | 0.5000 | 0.5000 | 0.2000 | 0.2000
3| 100x50 0.5000 | 0.4167 | 0.4167 | 0.0286 | 0.0104 | 0.0417 | 0.5000 | 0.5000 | 0.2500 | 0.2500
4| 100x54 0.5400 | 0.4500 | 0.4500 | 0.0348 | 0.0131 | 0.0450 | 0.5000 | 0.5000 | 0.2700 | 0.2700
5] 100x57 0.5700 | 0.4750 | 0.4750 | 0.0398 | 0.0154 | 0.0475 | 0.5000 | 0.5000 | 0.2850 | 0.2850
6 | 100x 60 0.6000 | 0.5000 | 0.5000 | 0.0451 | 0.0180 | 0.0500 | 0.5000 | 0.5000 | 0.3000 | 0.3000
7 | 100x45 0.4500 | 0.3750 | 0.3750 | 0.0218 076 0.0375 | 0.5000 | 0.5000 | 0.2250 | 0.2250
Table 4 Material parameters for T3 cross section (FAE-GL T3)
bl Name e Code Elasticity Poisson Thermal Density Mass Density
(KN/m~2) (L/IFD) (kKN/m~3) (kN/m~3/g)
1|C30/37| Concrete | NTC2008 3.30e+007 0.2 1le-005 2.50e+001 2.5493e+0
2 [B450C | Rebar steel [ NTC2008 21.0e+007 0.2 0 7.85e+001 7.850 e+0
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Figure 6 Node numbering
Table 5 Bounderis parameters
SDx SDz Stiffness . i Multi-Linear bx by CcX cy dx dy
Node Type Direction
(kN/m) (kN/m) (kN/m) Type (m) | (kN) | (m) [ (kN) | (m) | (kN)

1 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
1 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
2 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
2 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
3 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
3 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
4 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
4 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
5 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
5 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
6 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
6 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
7 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
7 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
8 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
8 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
9 Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
9 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
10 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
10 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
11 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
11 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
12 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
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SDx SDz Stiffness . ) Multi-Linear bx by cX cy dx dy
Node Type Direction

(kN/m) (kN/m) (kN/m) Type (m) | (kN) | (m) [ (kN) | (m) | (kN)
12 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
13 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
13 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
14 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
14 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
15 | Comp.-only 0 0 15280 Dz(-) Unsymmetric 0 0 0 0 0 0
15 Linear 764000 0 0 Dx(+) Unsymmetric 0 0 0 0 0 0
16 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 101800
17 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10{101800
18 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
19 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
20 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
21 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
22 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
23 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
24 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
25 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
26 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
27 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
28 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
29 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
30 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
31 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
32 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
33 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
34 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
35 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
36 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
37 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
38 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
39 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
40 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
41 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
42 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
43 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
44 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
45 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
46 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
47 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
48 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
49 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
50 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
51 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
52 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
53 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10|65200
54 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 | 65200
55 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10{101800
56 | Multi-Linear 0 0 0 Dz(-) Unsymmetric 0 0 0.01| 150 | 0.10 |101800
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A.5.2. Load for T2 cross section (FAdE-GL T2)

-2.5

0.7

Figure 7 Load G2

Figure 8 Load G5
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Figure 9 Load G6 SLU

Figure 10 Load G6 SLE
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Figure 11 Load Q1 | (Costant temperature)

Figure 12 Load Q1 | (Temperature gradient)
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Figure 13 Load Q1 E (Costant temperature)
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Figure 14 Load Q1 E (Temperature gradient)
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Figure 15 Load Al Pression
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Figure 16 Load Al Aspiration
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A.5.3.

Load for T3 cross section (FdE-GL T3)

-2.5

0.7

Figure 17 Load G2

Figure 18 G5
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Figure 19 Load G6 SLU

Figure 20 Load G6 SLE
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Figure 21 Load Q1 | (Costant temperature)

Figure 22 Load Q1 | (Temperature gradient)
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Figure 23 Load Q1 E (Costant temperature)
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Figure 24 Load Q1 E (Temperature gradient)
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Figure 25 Load Al aspiration

S)

Figure 26 Load Al pression
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A.5.4.

Load combinations

LOADCASE(FACTOR)

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

11 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 Inactive Add

G1(1.000) + G2( 1.000) + G5( 1.000)
+ Q1 - E( 0.600)
10 22 Inactive Add

G1( 1.000) + G2( 1.000) + G5( 1.000)
+ G6 - SLU( 1.000) + Q1 -1(0.600)
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.5.5. Output and check results for T2 cross section (FAE-GL T2)

A5.5.1. Load combination SLU 1

Beam Diagram_Fx / ST_N1

L A7 T
A7 1841 4841
Pty 4868
A~ Y
1901 1901
1937 1937
/1970 070,
s

N,
/—202.5 —202.5\
- —207,6\
/ B

o 37 24 24 37 4,

= 19
" T
B84 ~ 84

847 T84

i
-9 99
11 18
; A
/ \1
4376 7\3 5

A
-168 -16.8
) {
19 / 94
I
,25_3\ /128.5
N 4
—23\\5 5

midas Gen
BOST-PROCESSOR
" BEaM DTAGRMM
AXIAL
-56.29
-75.33
-92.36
-113.40
132,44
-151.48
-170.52
-189.56
-208.60
-227.64
-246.68
-265.72

ST: N1

MK @ 7

MIN : 15

FILE: GL-FdE T1-~

UNIT: kN

DATE: 03/12/2014
VIEW-DIRECTICN

Z: 0.000 w
midas Gen
POST-PROCESSOR
" et omaemay
MOMENI-y

34.36
25.34
16.33
7.32
0.00
-10.70
-19.72
-28.73
-37.74
-46.75
-55.77
-64.78
S5T: N1
MEE : 15
MIN : 14
UNIT: kN*m

DATE: 03/12/2014
VIEW-DIRECTICN

e L
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Beam Diagram_Fz / ST_NSLE -1

36..24_ 24 36 52
4552 —22_ 40
24 ~.24
12 a7
177 g7
7 N
A4 .4
e ™~
1,9 19
7 <
Ve N
5
30 0
y k!
/
,§{1 §*1
45 s
/ H
14 s
) |
A1 2}11
11 f
“\
29
)
s
|
Y
\12.5
477
201 276 328
oo 4 04 126 7
® TS I hre B0

midas Gen
POST- SSOR
BEAM DIAGRAM
SHEAR-Z
47.66
39.00
30.33
21.66
13.00
4.33
0.00
-13.00
-21.66
-30.33
-39.00
-47.66
STz NSLE - 1
M : 1
MIN : 14
FILE: GL-FdE_T1-~
UNIT: &N
DATE: 03/12/2014
"~ VIEW-DIRECTION
| =
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ Rainmmy | 3700 | [ Fainmmy [ 3071 | [ oo tv/mmt | 206 |
|

[fome /mma) | 1536 | [fagoon N/mm?)] 1030 | [ Epvmmy | 26400 |

[ 160 | [ ae T o080 | [ Qe [ o0 ]

| VERIFICHE SEZIONI NON FESSURATE

a A Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Combinazione di Ny Vy d — al —
i Elemento Nodo "N N m Osup Oing fea, s0% foweow  |Risultato verifica Tep Tep fevaecz | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] IN/mm?] | Tep max S Feva
N1 1 1] -60.0 429 0.60 -0.56 0.36 -15.36 1.03 OK 0.107 0.282 116 OK
N1 1 J[2] -60.0 525 0.60 -0.94 0.74 -15.36 1.03 OK 0.131 0.470 124 OK
N1 2 2] -54.5 224 0.60 -0.93 0.75 -15.36 103 OK 0.056 0.466 124 OK
N1 2 J[3 -54.5 122 0.60 -0.79 0.61 -15.36 103 OK 0.031 0.394 121 OK
N1 3 I3 -50.0 38.0 0.60 -0.78 0.61 -15.36 103 OK 0.095 0.390 121 OK
N1 3 J[4] -50.0 279 0.60 -0.51 0.34 -15.36 1.03 OK 0.070 0.253 115 OK
N1 4 1[4] -46.6 326 0.60 -0.50 0.34 -15.36 103 OK 0.081 0.250 115 OK
N1 4 J[s] -46.6 224 0.60 -0.27 0.12 -15.36 1.03 OK 0.056 0.135 110 OK
N1 5 1[5] -44.0 224 0.60 -0.27 0.12 -15.36 1.03 OK 0.056 0.133 1.09 OK
N1 5 J[e] -44.0 123 0.60 -0.12 -0.03 -15.36 103 OK 0.031 0.073 107 OK
N1 6 1[6] -42.4 137 0.60 -0.12 -0.02 -15.36 103 OK 0.034 0.071 1.06 OK
N1 6 J[7 -42.4 35 0.60 -0.05 -0.09 -15.36 103 OK 0.009 0.071 1.06 OK
N1 7 7 -415 7.7 0.60 -0.05 -0.09 -15.36 1.03 OK 0.019 0.069 1.06 OK
N1 7 Jg] -415 27 0.60 -0.02 -0.11 -15.36 103 OK 0.007 0.069 106 OK
N1 8 18] -415 27 0.60 -0.02 -0.11 -15.36 1.03 OK 0.007 0.069 1.06 OK
N1 8 J[9] -415 7.7 0.60 -0.05 -0.09 -15.36 103 OK 0.019 0.069 1.06 OK
N1 9 191 -42.4 35 0.60 -0.05 -0.09 -15.36 103 OK 0.009 0.071 1.06 OK
N1 9 J[10] -42.4 137 0.60 -0.12 -0.02 -15.36 1.03 OK 0.034 0.071 1.06 OK
N1 10 I[10] -44.0 123 0.60 -0.12 -0.03 -15.36 103 OK 0.031 0.073 107 OK
N1 10 J[11] -44.0 224 0.60 -0.27 0.12 -15.36 1.03 OK 0.056 0.133 1.09 OK
N1 11 I[11] -46.6 224 0.60 -0.27 0.12 -15.36 1.03 OK 0.056 0.135 110 OK
N1 11 J[12] -46.6 326 0.60 -0.50 0.34 -15.36 103 OK 0.081 0.250 115 OK
N1 12 [12) -50.0 279 0.60 -0.51 0.34 -15.36 103 OK 0.070 0.253 115 OK
N1 12 J[13] -50.0 38.0 0.60 -0.78 0.61 -15.36 103 OK 0.095 0.390 121 OK
N1 13 [13] -54.5 122 0.60 -0.79 0.61 -15.36 1.03 OK 0.031 0.394 121 OK
N1 13 J[14] -54.5 224 0.60 -0.93 0.75 -15.36 103 OK 0.056 0.466 124 OK
N1 14 1[14] -60.0 52.5 0.60 -0.94 0.74 -15.36 1.03 OK 0.131 0.470 124 OK
N1 14 J[15] -60.0 42.9 0.60 -0.56 0.36 -15.36 1.03 OK 0.107 0.282 116 OK
N1 15 I[16] -194.8 47.0 0.57 -0.29 -0.40 -15.36 103 OK 0.124 0.342 119 OK
N1 15 J[15] -202.8 52.2 0.57 0.16 -0.87 -15.36 103 OK 0.137 0.435 123 OK
N1 16 [17] -187.1 457 0.54 -0.78 0.09 -15.36 103 OK 0.127 0.390 121 OK
N1 16 J[16] -194.8 50.6 0.54 -0.30 -0.42 -15.36 1.03 OK 0.141 0.361 120 OK
N1 17 18] -184.2 136 0.50 -0.71 -0.02 -15.36 103 OK 0.041 0.368 120 OK
N1 17 J[17] -192.8 114 0.50 -0.89 0.12 -15.36 103 OK 0.034 0.445 123 OK
N1 18 1[19] -176.8 7.3 0.45 -0.73 -0.06 -15.36 103 OK 0.024 0.393 121 OK
N1 18 J[18] -184.2 5.5 0.45 -0.84 0.02 -15.36 103 OK 0.018 0.419 122 OK
N1 19 1[20] -170.3 13 0.40 -0.89 0.04 -15.36 1.03 OK 0.005 0.443 123 OK
N1 19 J[19] -176.8 29 0.40 -0.86 -0.02 -15.36 103 OK 0.011 0.442 123 OK
N1 20 1[21] -164.5 0.1 0.35 -1.08 0.14 -15.36 1.03 OK 0.001 0.541 127 OK
N1 20 J[20] -170.3 0.9 0.35 -1.09 0.12 -15.36 1.03 OK 0.004 0.544 127 OK
N1 21 1[22] -159.4 27 0.30 -1.28 0.22 -15.36 103 OK 0.013 0.640 131 OK
N1 21 J[21] -164.4 23 0.30 -1.38 0.28 -15.36 103 OK 0.012 0.690 133 OK
N1 22 1[23] -154.1 17 0.30 -1.20 0.18 -15.36 103 OK 0.009 0.602 130 OK
N1 22 J[22] -1569.2 19 0.30 -1.28 0.22 -15.36 1.03 OK 0.009 0.640 131 OK
N1 23 1[24] -148.8 22 0.30 -1.10 0.11 -15.36 103 OK 0.011 0.551 128 OK
N1 23 J[23] -153.8 29 0.30 -1.20 0.18 -15.36 103 OK 0.015 0.601 130 OK
N1 24 I[25] -143.6 23 0.30 -0.99 0.03 -15.36 1.03 OK 0.011 0.493 1.25 OK
N1 24 J[24] -148.4 3.6 0.30 -1.10 0.11 -15.36 103 OK 0.018 0.550 128 OK
N1 25 126] -138.5 15 0.30 -0.89 -0.04 -15.36 1.03 OK 0.008 0.462 124 OK
N1 25 J[25] -143.2 35 0.30 -0.98 0.03 -15.36 103 OK 0.017 0.492 125 OK
N1 26 1[27] -133.9 0.5 0.30 -0.81 -0.08 -15.36 1.03 OK 0.002 0.446 123 OK
N1 26 J[26] -138.3 3.0 0.30 -0.88 -0.04 -15.36 103 OK 0.015 0.461 124 OK
N1 27 1[28] -129.6 0.7 0.30 -0.77 -0.09 -15.36 1.03 OK 0.003 0.432 123 OK
N1 27 J[27] -133.7 23 0.30 -0.81 -0.08 -15.36 103 OK 0.012 0.446 123 OK
N1 28 1[29] -125.9 16 0.30 -0.75 -0.08 -15.36 103 OK 0.008 0.420 122 OK
N1 28 J[28] -129.6 19 0.30 -0.77 -0.09 -15.36 1.03 OK 0.009 0.432 123 OK
N1 29 1[30] -122.7 22 0.30 -0.75 -0.06 -15.36 103 OK 0.011 0.409 122 OK
N1 29 J[29] -125.9 17 0.30 -0.75 -0.08 -15.36 103 OK 0.009 0.420 122 OK
N1 30 I[31] -120.0 23 0.30 075 -0.05 -15.36 1.03 oK 0.011 0.400 121 OK
N1 30 J[30] -122.7 20 0.30 -0.75 -0.07 -15.36 103 OK 0.010 0.409 122 OK
N1 31 1[32] -117.8 17 0.30 -0.72 -0.06 -15.36 103 OK 0.008 0.393 121 OK
N1 31 J[31] -120.0 29 0.30 -0.75 -0.05 -15.36 103 OK 0.014 0.400 121 OK
N1 32 133] -116.1 0.3 0.30 -0.65 -0.13 -15.36 1.03 OK 0.002 0.387 121 OK
N1 32 J[32] -117.6 4.5 0.30 -0.72 -0.06 -15.36 103 OK 0.023 0.392 121 OK
N1 33 1[34] -114.7 0.7 0.30 -0.54 -0.23 -15.36 103 OK 0.003 0.382 121 OK
N1 33 J[33] -115.8 56 0.30 -0.65 -0.13 -15.36 1.03 OK 0.028 0.386 121 OK
N1 34 1[35] -113.9 0.9 0.30 -0.48 -0.28 -15.36 1.03 OK 0.004 0.380 120 OK
N1 34 J[34] -114.5 4.1 0.30 -0.54 -0.23 -15.36 103 OK 0.021 0.382 121 OK
N1 35 136] -113.6 21 0.30 -0.46 -0.29 -15.36 103 OK 0.010 0.379 120 OK
N1 35 J[35] -113.8 3.0 0.30 -0.48 -0.28 -15.36 1.03 OK 0.015 0.379 120 OK
N1 36 1[37] -113.8 3.0 0.30 -0.48 -0.28 -15.36 103 OK 0.015 0.379 120 OK
N1 36 J[36] -113.6 21 0.30 -0.46 -0.29 -15.36 1.03 OK 0.010 0.379 120 OK
N1 37 138] -114.5 41 0.30 -0.54 -0.23 -15.36 103 OK 0.021 0.382 121 OK
N1 37 J[37] -113.9 0.9 0.30 -0.48 -0.28 -15.36 103 OK 0.004 0.380 120 OK
N1 38 1[39] -115.8 56 0.30 -0.65 -0.13 -15.36 1.03 OK 0.028 0.386 121 OK
N1 38 J[38] -114.7 0.7 0.30 -0.54 -0.23 -15.36 103 OK 0.003 0.382 121 OK
N1 39 1[40] -117.6 4.5 0.30 -0.72 -0.06 -15.36 1.03 OK 0.023 0.392 121 OK
N1 39 J[39] -116.1 0.3 0.30 -0.65 -0.13 -15.36 1.03 oK 0.002 0.387 121 OK
N1 40 1[41] -120.0 29 0.30 -0.75 -0.05 -15.36 103 OK 0.014 0.400 121 OK
N1 40 J[40] -117.8 17 0.30 -0.72 -0.06 -15.36 103 OK 0.008 0.393 121 OK
N1 41 1[42] -122.7 20 0.30 -0.75 -0.07 -15.36 103 OK 0.010 0.409 122 OK
N1 41 J[41] -120.0 23 0.30 -0.75 -0.05 -15.36 1.03 OK 0.011 0.400 121 OK
N1 42 1[43] -125.9 17 0.30 -0.75 -0.08 -15.36 103 OK 0.009 0.420 122 OK
N1 42 J[42] -122.7 22 0.30 -0.75 -0.06 -15.36 1.03 OK 0.011 0.409 122 OK
N1 43 I[44] -129.6 19 0.30 077 -0.09 -15.36 1.03 oK 0.009 0.432 123 OK
N1 43 J[43] -125.9 16 0.30 -0.75 -0.08 -15.36 103 OK 0.008 0.420 122 OK
N1 44 1[45] -133.7 23 0.30 -0.81 -0.08 -15.36 103 OK 0.012 0.446 123 OK
N1 44 J[44] -129.6 0.7 0.30 -0.77 -0.09 -15.36 103 OK 0.003 0.432 123 OK
N1 45 1[46] -138.3 3.0 0.30 -0.88 -0.04 -15.36 1.03 OK 0.015 0.461 124 OK
N1 45 J[45] -133.9 05 0.30 -0.81 -0.08 -15.36 103 OK 0.002 0.446 123 OK
N1 46 1[47] -143.2 35 0.30 -0.98 0.03 -15.36 1.03 OK 0.017 0.492 125 OK
N1 46 J[46] -138.5 15 0.30 -0.89 -0.04 -15.36 103 OK 0.008 0.462 124 OK
N1 47 1[48] -148.4 3.6 0.30 -1.10 0.11 -15.36 103 OK 0.018 0.550 128 OK
N1 47 J[47] -143.6 23 0.30 -0.99 0.03 -15.36 1.03 OK 0.011 0.493 125 OK
N1 48 1[49] -153.8 29 0.30 -1.20 0.18 -15.36 103 OK 0.015 0.601 130 OK
N1 48 J[48] -148.8 22 0.30 -1.10 0.11 -15.36 1.03 OK 0.011 0.551 128 OK
N1 49 1[50] -159.2 19 0.30 -1.28 0.22 -15.36 103 OK 0.009 0.640 131 OK
N1 49 J[49] -154.1 17 0.30 -1.20 0.18 -15.36 103 OK 0.009 0.602 130 OK
N1 50 1[51] -164.4 23 0.30 -1.38 0.28 -15.36 103 OK 0.012 0.690 133 OK
N1 50 J[50] -159.4 27 0.30 -1.28 0.22 -15.36 103 OK 0.013 0.640 131 OK
N1 51 1[52] -170.3 0.9 0.35 -1.09 0.12 -15.36 1.03 OK 0.004 0.544 127 OK
N1 51 J[51] -164.5 0.1 0.35 -1.08 0.14 -15.36 103 OK 0.001 0.541 127 OK
N1 52 1[53] -176.8 29 0.40 -0.86 -0.02 -15.36 1.03 OK 0.011 0.442 123 OK
N1 52 J[52] -170.3 13 0.40 -0.89 0.04 -15.36 1.03 OK 0.005 0.443 123 OK
N1 53 1[54] -184.2 5.5 0.45 -0.84 0.02 -15.36 103 OK 0.018 0.419 122 OK
N1 53 J[s3] -176.8 7.3 0.45 -0.73 -0.06 -15.36 103 OK 0.024 0.393 121 OK
N1 54 1[55] -192.8 114 0.50 -0.89 0.12 -15.36 103 OK 0.034 0.445 123 OK
N1 54 J[s4] -184.2 136 0.50 -0.71 -0.02 -15.36 1.03 OK 0.041 0.368 120 OK
N1 55 1[56] -194.8 50.6 0.54 -0.30 -0.42 -15.36 103 OK 0.141 0.361 120 OK
N1 55 J[55] -187.1 457 0.54 -0.78 0.09 -15.36 1.03 OK 0.127 0.390 121 OK
N1 56 1] -202.8 522 0.57 0.16 -0.87 -15.36 103 OK 0.137 0.435 123 OK
N1 56 J[56] -194.8 47.0 0.57 -0.29 -0.40 -15.36 103 OK 0.124 0.342 119 OK
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A.5.5.2.

Load combination SLU 2

Beam Diagram_Fx / ST_N2

f{mw 721 %
| 761 761 |
\ -808 8038 ,)
| /
\\ 866 866 /f
\ -94.0 94.0 //
| i
26 10
4.3 -10
24 -1
4 4 40 0 410 O 10 4 17 7 17 7 4 4 40 O 400 4
® 1L, = I . L 2540 B L7500 0 L. U L A L3 0 .20 L 220 s 0 O = 25 O I
§
Beam Diagram_My / ST_N2
Wﬁm pLletd ladd] T TB
/zﬁ ) ‘fz,a\&
/9 y
"‘/‘3
a9y
5
11, T
12 421
/ '
.12% in
/
o6 be
/ |
i
47 7
E‘i !
4 G
116 11,2
| /
f
16
1
2
37
7 A

-21.0

82 28 40 40 28 82

210 -388

-56

midas Gen
POST-EROCESSOR
BEAM D
BXIAL

-17.72
-26.33
-34.94
-43.54
-52.15
-60.74
-69.37
-77.%8
-86.52
-95.13
-103.80
-112.41

STz N2

X : 8

MIN : 56

FILE: GL-FdE T1-~

UNIT: &N

DATE: 03/12/2014
VIEW-DIRECTION

midas Gen
POST-FROCESSOR
BEAM DIAGREM

MOMENT-v

-26.03

5T: M2

MAX : 56

MIN : 2

FILE: GL-FdE T1-~
UNIT: Kt
DATE:
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Beam Diagram_Fz / ST_ N2

e
e
A26
v
101
s
?.5
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/
'
o
10,1[
]
11.5{1
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11.25%
!
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Y
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3
3 6.8

midas Ben
POST- SSOR
BEAM DIAGRAM

SHEAR-z

-1l8.54
-25.96
-33.38
-40.280

ST: N2

MEX : 13

MIN : 2

FILE: GL-FdE_Tl-~

UNIT: kN

DATE: 03/12/2014
VIEW-DIRECTION
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| VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO ]
[ Raivmmil | 3700 ] [Fatv/mmi | 3071 ] [Chewoostvmm’) T 206 ]
|

[feosoe t/mm') [ 1536 | [fagsox W/mmtl] 1030 | [ Emwmm1 [ 26200 |

[ 160 | [ e T om0 ] [ au [ o |

[ VERIFICHE SEZIONI NON FESSURATE

Combinazione di v N v B Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
N Elemento Nodo “ “ g o Ot Toa, 0% fogson  |Risultato verifica Tep Tep fevacay | Verifica ataglio
carico [kN-m] [kN] [kN [m] 2 2 2 2 a a > <F
[N/mm?] [N/mm?] [N/mm?] [N/mm?] IN/mm?] [N/mm?] [N/mm?] | Tep max S Feva
N2 1 @] -35.8 -326 10.0 0.60 -0.65 054 -15.36 1.03 OK 0.025 0.325 118 OK
N2 1 J[2] -42.8 -32.6 196 0.60 -0.77 0.66 -15.36 103 OK 0.049 0.384 121 OK
N2 2 2] -42.8 296 281 0.60 -0.76 0.66 -15.36 103 OK 0.070 0.381 121 OK
N2 2 J[3] -31.3 -29.6 18.0 0.60 -0.57 0.47 -15.36 103 OK 0.045 0.285 116 OK
N2 3 3] 313 -27.2 329 0.60 057 0.8 -15.36 103 OK 0.082 0.283 116 OK
N2 3 J[4] -17.4 -27.2 228 0.60 -0.33 024 -15.36 103 OK 0.057 0.167 111 OK
N2 4 4] -17.4 253 256 0.60 -0.33 0.25 -15.36 1.03 OK 0.064 0.166 111 OK
N2 4 J[5] 71 253 155 0.60 -0.16 008 -15.36 103 OK 0,039 0.080 107 OK
N2 5 (5] 71 -23.9 16.8 0.60 -0.16 0.08 -15.36 103 OK 0.042 0.079 107 OK
N2 5 J[6] 12 239 6.7 0.60 -0.06 -0.02 -15.36 103 OK 0.017 0.040 1.05 OK
N2 6 (6] 1.2 -23.0 105 0.60 -0.06 -0.02 -15.36 103 OK 0.026 0.038 1.05 OK
N2 6 J[7] 15 -23.0 0.4 0.60 -0.01 -0.06 -15.36 103 OK 0.001 0.038 1.05 OK
N2 7 7] 15 225 67 0.60 -0.01 -0.06 -15.36 103 OK 0.017 0.038 105 OK
N2 7 J[g] 23 225 37 0.60 0.00 -0.08 -15.36 1.03 OK 0.009 0.038 1.05 OK
N2 8 18] 23 225 37 0.60 0.00 -0.08 -15.36 103 oK 0.009 0038 105 OK
N2 8 J[9] 15 225 6.7 0.60 -0.01 -0.06 -15.36 103 OK 0.017 0.038 1.05 OK
N2 9 19 15 -23.0 0.4 0.60 -0.01 -0.06 -15.36 103 OK 0.001 0.038 1.05 OK
N2 9 J[10] 1.2 -23.0 105 0.60 -0.06 -0.02 -15.36 103 OK 0.026 0.038 1.05 OK
N2 10 1[10] 12 239 6.7 0.60 -0.06 0.02 -15.36 103 OK 0.017 0.040 1.05 OK
N2 10 J[11] 71 -23.9 16.8 0.60 -0.16 0.08 -15.36 103 OK 0.042 0.079 107 OK
N2 11 I[11] 71 253 155 0.60 -0.16 0.08 -15.36 103 OK 0.039 0.080 107 OK
N2 11 J[12] -17.4 253 256 0.60 -0.33 025 -15.36 103 OK 0.064 0.166 111 OK
N2 12 I[12] -17.4 -27.2 228 0.60 -0.33 0.24 -15.36 1.03 OK 0.057 0.167 111 OK
N2 12 J[13] 313 272 32.9 0.60 057 048 -15.36 103 oK 0.082 0283 116 OK
N2 13 I[13) 313 -29.6 18.0 0.60 -0.57 0.47 -15.36 1.03 OK 0.045 0.285 116 OK
N2 13 J[14] -42.8 296 281 0.60 -0.76 0.66 -15.36 103 OK 0.070 0.381 121 OK
N2 14 I[14] -42.8 -32.6 19.6 0.60 -0.77 0.66 -15.36 103 OK 0.049 0.384 121 OK
N2 14 J[15] 358 326 10.0 0.60 -0.65 054 -15.36 103 OK 0.025 0.325 118 OK
N2 15 1[16] 206 -109.3 27.8 057 0.19 -057 -15.36 103 OK 0.073 0.286 116 OK
N2 15 J[15] 358 -117.4 331 057 0.46 -0.87 -15.36 103 OK 0.087 0.433 123 OK
N2 16 I[17] 62 -101.7 26.4 054 -0.06 -0.32 -15.36 103 OK 0.073 0.188 112 OK
N2 16 J[16] 20.6 -109.3 313 0.54 0.22 -0.63 -15.36 103 OK 0.087 0.313 118 OK
N2 17 1[18] 86 -96.8 5.7 0.50 0.01 -0.40 -15.36 103 OK 0.017 0.200 113 OK
N2 17 J[17) 6.2 -105.4 36 0.50 -0.06 -0.36 -15.36 103 OK 0.011 0.211 113 OK
N2 18 1[19] 93 -89.4 24 0.45 0.08 -0.48 -15.36 103 OK 0.008 0.238 114 OK
N2 18 J[18] 86 -96.8 05 0.45 0.04 -0.47 -15.36 103 OK 0.002 0.235 114 OK
N2 19 1[20] 7.4 -82.9 32 0.40 0.07 -0.48 -15.36 103 OK 0.012 0.241 114 OK
N2 19 J[19) 93 -89.4 48 0.40 013 -057 -15.36 103 OK 0.018 0.287 116 OK
N2 20 I[21] 48 774 45 0.35 0.02 -0.46 -15.36 103 OK 0.019 0.229 114 OK
N2 20 J[20] 74 832 55 035 012 -0.60 -15.36 103 OK 0,024 0299 117 OK
N2 21 I[22) 2.0 -72.9 55 0.30 -0.11 -0.38 -15.36 103 OK 0.027 0.243 114 OK
N2 21 J[21] 48 -717.9 58 0.30 0.06 -0.58 -15.36 103 OK 0.029 0.291 117 OK
N2 22 I[23) -18 -68.5 77 0.30 -0.35 0.11 -15.36 103 OK 0.039 0.228 114 OK
N2 22 J[22] 2.0 735 76 0.30 -0.11 -0.38 -15.36 103 OK 0.038 0.245 115 OK
N2 23 1[24) 6.0 -64.4 87 0.30 -0.61 0.18 -15.36 103 OK 0.043 0.306 117 OK
N2 23 J[23] -18 69.4 8.0 0.30 -0.35 011 -15.36 103 OK 0.040 0.231 114 OK
N2 24 1[25] 95 -60.4 79 0.30 -0.84 043 -15.36 103 OK 0.039 0.419 122 OK
N2 24 J[24] 6.0 65.3 65 0.30 -0.61 0.18 -15.36 103 OK 0.033 0.307 117 OK
N2 25 1[26] -11.0 -56.4 39 0.30 092 055 -15.36 103 oK 0,019 0.461 124 OK
N2 25 J[25] 95 610 2.0 0.30 -0.84 0.43 -15.36 103 OK 0.010 0.420 122 OK
N2 26 127] 101 -52.0 06 0.30 -0.85 050 -15.36 103 OK 0.003 0.423 122 OK
N2 26 J[26] -11.0 -56.4 3.1 0.30 -0.92 055 -15.36 103 OK 0.015 0.461 124 OK
N2 27 1[28) 74 -47.5 4.0 0.30 -0.65 033 -15.36 103 OK 0.020 0.325 118 OK
N2 27 J[27) 101 515 7.0 0.30 -0.84 050 -15.36 103 OK 0.035 0.422 122 OK
N2 28 1[29] 34 -43.0 6.3 0.30 -0.37 0.08 -15.36 103 OK 0.031 0.184 112 OK
N2 28 J[28] 74 -46.6 98 0.30 -0.65 034 -15.36 103 OK 0.049 0.323 118 OK
N2 29 1[30] 14 -38.7 7.6 0.30 -0.04 0.2 -15.36 1.03 OK 0.038 0.129 1.09 OK
N2 29 J[29] -34 -41.9 115 0.30 -0.36 0.09 -15.36 103 OK 0.057 0.182 112 OK
N2 30 I[31] 65 -34.7 8.0 0.30 031 -0.55 -15.36 103 OK 0.040 0.273 116 OK
N2 30 J[30] 14 -37.4 123 0.30 -0.03 0.22 -15.36 103 OK 0.061 0.125 1.09 OK
N2 31 1[32) 114 313 7.6 0.30 0.66 -0.87 -15.36 103 OK 0.038 0.433 123 OK
N2 31 J[31] 65 -335 122 0.30 0.32 -0.54 -15.36 103 OK 0.061 0.271 116 OK
N2 32 1[33) 159 -28.6 6.6 0.30 097 -1.16 -15.36 103 OK 0.033 0578 129 OK
N2 32 J[32] 114 -30.2 114 0.30 0.66 -0.86 -15.36 103 OK 0.057 0.431 123 OK
N2 33 1[34] 196 -26.6 48 0.30 121 -1.39 -15.36 103 FESSURATA 0.024 0.696 133 OK
N2 33 J[33] 15.9 -27.7 9.8 0.30 0.97 -1.15 -15.36 1.03 OK 0.049 0576 129 OK
N2 34 1[35] 218 -25.5 20 0.30 137 -1.54 -15.36 103 FESSURATA 0.010 0.769 1.36 OK
N2 34 J[34] 196 262 7.0 0.30 122 -1.39 -15.36 103 FESSURATA 0.035 0.695 133 OK
N2 35 136] 225 -25.1 10 0.30 142 -1.59 -15.36 1.03 FESSURATA 0.005 0.793 137 OK
N2 35 J[35] 218 253 4.0 0.30 137 -1.54 -15.36 103 FESSURATA 0.020 0.769 1.36 OK
N2 36 1[37] 218 253 4.0 0.30 137 154 -15.36 103 FESSURATA 0.020 0.769 136 OK
N2 36 J[36] 225 251 10 0.30 142 -159 -15.36 103 FESSURATA 0.005 0793 137 OK
N2 37 I[38) 19.6 -26.2 7.0 0.30 122 -1.39 -15.36 1.03 FESSURATA 0.035 0.695 133 OK
N2 37 J[37] 218 -25.5 20 0.30 137 -1.54 -15.36 103 FESSURATA 0.010 0.769 136 OK
N2 38 I[39) 15.9 -27.7 9.8 0.30 0.97 -1.15 -15.36 103 OK 0.049 0576 129 OK
N2 38 J[38] 19.6 -26.6 48 0.30 121 -1.39 -15.36 1.03 FESSURATA 0.024 0.696 133 OK
N2 39 1[40] 114 -30.2 114 0.30 0.66 -0.86 -15.36 103 OK 0.057 0.431 123 OK
N2 39 J[39] 159 286 6.6 0.30 0.97 -1.16 -15.36 103 OK 0.033 0578 129 OK
N2 40 1[41] 65 335 122 0.30 0.32 -054 -15.36 103 OK 0.061 0.271 116 OK
N2 40 J[40] 114 313 7.6 0.30 0.66 -0.87 -15.36 103 OK 0.038 0.433 123 OK
N2 a1 1142) 14 -37.4 123 0.30 -0.03 -0.22 -15.36 103 OK 0.061 0.125 1.09 OK
N2 a1 J[41] 6.5 -34.7 8.0 0.30 0.31 -0.55 -15.36 1.03 OK 0.040 0.273 116 OK
N2 22 1143] 34 -41.9 115 0.30 -0.36 009 -15.36 103 oK 0.057 0.182 112 OK
N2 42 J[42] 14 -38.7 7.6 0.30 -0.04 0.2 -15.36 103 OK 0.038 0.129 1.09 OK
N2 43 1144] 74 -26.6 9.8 0.30 -0.65 034 -15.36 103 OK 0.049 0.323 118 OK
N2 43 J[43) 34 -43.0 63 0.30 -0.37 0.08 -15.36 103 OK 0.031 0.184 112 OK
N2 a4 1145] 101 515 7.0 0.30 -0.84 050 -15.36 103 OK 0.035 0.422 122 OK
N2 44 J[44) 74 -47.5 4.0 0.30 -0.65 033 -15.36 103 OK 0.020 0.325 118 OK
N2 45 1146] -11.0 -56.4 31 0.30 -0.92 055 -15.36 103 OK 0.015 0.461 124 OK
N2 45 J[45] -10.1 -52.0 06 0.30 -0.85 050 -15.36 103 OK 0.003 0423 122 OK
N2 46 1[47] 95 610 2.0 0.30 -0.84 0.43 -15.36 1.03 OK 0.010 0.420 122 OK
N2 46 J[46] -11.0 -56.4 39 0.30 -0.92 0.55 -15.36 103 OK 0.019 0.461 124 OK
N2 47 1[48) 6.0 -65.3 65 0.30 -0.61 0.18 -15.36 103 OK 0.033 0.307 117 OK
N2 47 47 95 60.4 79 0.30 -0.84 043 -15.36 103 OK 0.039 0.419 122 OK
N2 48 1149) -18 -69.4 8.0 0.30 -0.35 011 -15.36 103 OK 0.040 0.231 114 OK
N2 48 J[48] 6.0 -64.4 8.7 0.30 -0.61 018 -15.36 103 OK 0.043 0.306 117 OK
N2 49 1[50] 20 735 76 0.30 -0.11 -0.38 -15.36 103 OK 0.038 0.245 115 OK
N2 49 J[49) -18 -68.5 77 0.30 -0.35 011 -15.36 103 OK 0.039 0.228 114 OK
N2 50 I[51] 48 77.9 58 0.30 0.06 -058 -15.36 103 OK 0.029 0291 117 OK
N2 50 J[50] 2.0 -72.9 55 0.30 -0.11 -0.38 -15.36 103 OK 0.027 0.243 114 OK
N2 51 1[52] 7.4 -83.2 55 0.35 0.12 -0.60 -15.36 103 OK 0.024 0.299 117 OK
N2 51 J[51] 48 774 45 0.35 0.02 -0.46 -15.36 103 OK 0.019 0.229 114 OK
N2 52 53] 93 -89.4 48 0.40 013 057 -15.36 103 OK 0.018 0.287 116 OK
N2 52 J[52] 74 -82.9 32 0.40 0.07 -0.48 -15.36 103 OK 0.012 0.241 114 OK
N2 53 1[54] 8.6 -96.8 05 0.45 0.04 -0.47 -15.36 103 OK 0.002 0.235 114 OK
N2 53 J[53] 93 -89.4 24 0.45 008 -0.48 -15.36 103 OK 0.008 0.238 114 OK
N2 54 I[55] 6.2 -105.4 36 0.50 -0.06 -0.36 -15.36 103 OK 0.011 0.211 113 OK
N2 54 J[54] 86 -96.8 57 050 001 -0.40 -15.36 103 OK 0017 0200 113 OK
N2 55 1[56] 206 -109.3 313 054 0.22 -0.63 -15.36 103 OK 0.087 0.313 118 OK
N2 55 J[55] 6.2 1017 264 054 -0.06 0.32 -15.36 103 OK 0.073 0.188 112 OK
N2 56 1] 358 -117.4 331 057 0.46 -0.87 -15.36 103 OK 0.087 0.433 123 OK
N2 56 J[56] 206 -109.3 27.8 057 0.19 -0.57 -15.36 103 OK 0.073 0.286 116 OK
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Figure 27 Beam end release

Table 6 Beam end release input value

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

34 Value 0 0 0 0 0 0 0 0 0 0 3100 0

37 Value 0 0 0 0 3100 0 0 0 0 0 0 0

| ITERAZIONE SECONDO IL METODO DI POTTLER |
[ CALCOLO CERNIERE PLASTICHE |
[ ITERAZIONE IN NODO 34 |
[ MIDAS POTTLER
. — v
[ Cliiziate, arbivaria | 0.000823 | [radikm] | { = I L E, 26'400'000 [kN/m?]
| YCHuisare rvara| 3100 | fkv*mirad) | I d 0.30 m)
ey e 0.1409 m]
Maoto 4,430 KN o a 0.03 [m] 048
Niogo 31.430 [kN] i 7 <= '_ y T @ pouter 0.0008606 [rad] 0.860634
Vaodo 1.250 [kN] " I | G 0.0001943 [rad/kN*m]
i =5 1 o - UCfystter 5'147 [kN*m/rad]
[ ITERAZIONE IN NODO 37
[ MIDAS POTTLER
5 3 | q e y AN .
[ Clinziate, arbiwaria | 0.000323 | [radikm] | =t } = Eq 26'400'000 [kN/m?]
UCliigte asvara] 3100 | ['mirad] | L d 0.30 [m]
e 0.1409 m |
Maodo 4.430 [kN*m] . g o a 0.03 [m]
Noodo 31.430 KN o B “Aall - Ppster 0.0008606 [rad] 0.860634
Vaodo 1.250 [kN] iy e . Clpouter 0.0001943 [rad/kN*m]
E 4 — 1/Chysuer 5'147 [kN*m/rad]

J |
Chuioss = Closuier o
‘

Seite / Pag. 95/178




Beam Diagram_Fx / ST_ N2

’ EY
/’2 5 42 s\
65 485,

/Z
ﬁo.? LN

™\
/551 LN
A \
(553 ,59,:}\
633 —63,3\
14 b
/ i
J:E 669
\
[-705 705 \
(} 744 744 %
| 787 787 |
l, -84.0 -84.0 ,1
| /
\\ 904 904 /f
\\ 977 977 fﬂ'
! /
\ /
\\ 1063 1063 /f
115 1115
ke v
™ 96 11 J
Y B g 0 0 s 0 s 4 8 S IO RS

Beam Diagram_My / ST_N2
250840t td 55

78 41 7s
78 -0
144 e < 141
16.0 ’-/ \.
460 160
163 / -16.3
S A
163, 163
148/ 1456
/ \

/ \1
-10f1 Y04
/ \\
45 45
! i

1
?’g )
Bs ald
\no 9 mJ
| ]
\\11,8 1117/
\\11.8 M.&/
| ]
! !
5 ol
\\1\7,4 17,/4/
5385 385,
\\\ 2 20 16a 20 ﬁ’ﬂ%%gg /
B9 44 53 3 4 69 v
S

midas
POST-FI oR
BEAM DIRGREM

ST: N2

MAX @ &

MIN : 56

FILE: GL-FdE Tl-~

UNIT: kN
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midas Gen
Beam Diagram_Fz / ST_ N2 20ST-BROCESSOR
6.3 36 BEAM DIAGRAM
T[] 96 SHERR-z
\‘\\? 7 30.13
\\\91 24.66
\7 7 19.18
S 13.70
&5 g.22
0.00
2 -2.74
-13.70
-19.18
-24.66
-30.13
-1 ,Q)W
|
9.3
61
4\( —J
/
'l\ |
27 25
\
6 6
! ST: m2
\\ /
T 1z
‘975 95 3
\\ 272 j‘ GL-FAE_Tl-~
S o
: 03/13/2014
2 230 241 30. 242 276 VIEW-DIRECTION
) 103, 192
27 £7 . B.7 -
162 7 =
) 242 |y | 241 230 -
S
[ VERIFICHE SEZIONALI |
[ CALCESTRUZZO - DATI DI CALCOLO ]
[ Rain/mmy | 3700 [ Fainmmy | 3071 | [ fesoos Nmm1 | 206 | E. IN/mm?] 33000
I - T CH— T
[fagson IN/mm?) [ 1536 [fagson V/mm] 1030 | EoIN/mm | 26400 |
[ VERIFICHE SEZIONI FESSURATE. ]
[ VERIFICA SEZIONE NODO 341 ]
Verifica Verifica della
i i E,=0.8Ecn - f,
Combinazione di| .. | Posizione My Ny Vy 5 2 ey d delleccentricita || oy INIMTZ] 2, 80% e ——
carico del nodo [KN-m/m'] [kN/m'] [kN/m'] [KN/m?] [m] [m] [N/mm?]
eg<di2 O < fea, son
N2 341 Calotta 4.4 314 13 26'400'000 0.141 0.30 OK 231 15.36 OK
) Verifica della Ampiezza della - Verificaa
Combinazione dif a Peu ;lcif,,,}m; kl/n?,,;,m,t,| rotataname | Wesuer [ fe o9 o G fevaeca taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4[mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] e max < Feva
N2 34i 0.027 0.8606339 3100 5'147 OK 0.235 OK 1.03 0.07 7.14 1.86 OK
Iterazione ok
VERIFICA SEZIONE NODO 37 ]
Verifica Verifica della
i i Ey=0.8E, f,
Combinazione dil . | Posizione Mq N Ve 0= 08 e d delleccentricita |, [fm?] e compressione
carico delnodo | [kN-mm] | [kNm] | (kN [kN/m?] [m] [ml [N/mm?]
eg<di2 G4 < feq som
N2 37j Calotta 4.4 314 13 26'400'000 0.141 0.30 OK 231 15.36 OK
) Verifica della Ampiezza della — Verificaa
°°mbc‘:filc'§"e 4l Nodo n® [:‘1] “"""[““' :’/\ﬁf“‘/‘"“; I:,/jff";’“:[" rotazione massima | "Poer fessura (e o 7 o f“,“ e o
[rad] [kN*mirad] | [kN*mirad] < 4 loeeal] [mm] wet ol [N/mm?] [N/mm?] [N/mm?] S I T
N2 37 0.027 0.8606339 3100 5147 oK 0.235 oK 1.03 0.07 714 1.86 oK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

. . Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Combinazione dil o\ R My Ny Va d M o G To, 0 Tageow | Risultato verifical D Tg_ fovaeca | Verificaataglio
carico [kN-m] [kN] [kN] [m] T e 5 2 2 2 2 2 <F,
mm°] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Tep max S Fovg
N2 1 1 -29.9 -37.8 134 0.60 -0.56 0.44 -15.36 103 OK 0.034 0.281 116 OK
N2 1 J[2 -38.5 -37.8 23.0 0.60 -0.71 0.58 -15.36 103 OK 0.058 0.353 119 OK
N2 2 2 -38.5 -34.3 24.2 0.60 -0.70 0.59 -15.36 1.03 OK 0.060 0.350 119 OK
N2 2 J[3] -29.0 -34.3 14.1 0.60 -0.54 0.43 -15.36 1.03 OK 0.035 0.270 116 OK
N2 3 131 -29.0 -315 30.1 0.60 -0.54 0.43 -15.36 1.03 OK 0.075 0.268 116 OK
N2 3 J[4] -16.5 -315 20.0 0.60 -0.33 0.22 -15.36 1.03 OK 0.050 0.163 111 OK
N2 4 1[4 -16.5 -29.3 24.1 0.60 -0.32 0.23 -15.36 1.03 OK 0.060 0.162 111 OK
N2 4 J5] -6.9 -29.3 14.0 0.60 -0.16 0.07 -15.36 1.03 OK 0.035 0.082 107 OK
N2 5 I[s] -6.9 -27.7 16.2 0.60 -0.16 0.07 -15.36 103 OK 0.041 0.081 107 OK
N2 5 J[6] -1.4 -21.7 6.1 0.60 -0.07 -0.02 -15.36 103 OK 0.015 0.046 1.05 OK
N2 6 1[6] -1.4 -26.7 103 0.60 -0.07 -0.02 -15.36 103 OK 0.026 0.044 1.05 OK
N2 6 J[7] 13 -26.7 0.2 0.60 -0.02 -0.07 -15.36 103 OK 0.000 0.044 1.05 OK
N2 7 7 13 -26.1 6.7 0.60 -0.02 -0.06 -15.36 103 OK 0.017 0.044 1.05 OK
N2 7 J8] 2.0 -26.1 3.7 0.60 -0.01 -0.08 -15.36 1.03 OK 0.009 0.044 1.05 OK
N2 8 18] 2.0 -26.1 3.7 0.60 -0.01 -0.08 -15.36 1.03 OK 0.009 0.044 1.05 OK
N2 8 J[9] 13 -26.1 6.7 0.60 -0.02 -0.06 -15.36 1.03 OK 0.017 0.044 1.05 OK
N2 9 191 13 -26.7 0.2 0.60 -0.02 -0.07 -15.36 1.03 OK 0.000 0.044 1.05 OK
N2 9 J[10] -1.4 -26.7 103 0.60 -0.07 -0.02 -15.36 1.03 OK 0.026 0.044 1.05 OK
N2 10 1[10] -14 -27.7 6.1 0.60 -0.07 -0.02 -15.36 103 OK 0.015 0.046 1.05 OK
N2 10 J[11) -6.9 -27.7 16.2 0.60 -0.16 0.07 -15.36 103 OK 0.041 0.081 107 OK
N2 11 1[11) -6.9 -29.3 14.0 0.60 -0.16 0.07 -15.36 103 OK 0.035 0.082 1.07 OK
N2 11 J[12) -16.5 -29.3 24.1 0.60 -0.32 0.23 -15.36 103 OK 0.060 0.162 111 OK
N2 12 1[12] -16.5 -315 20.0 0.60 -0.33 0.22 -15.36 103 OK 0.050 0.163 111 OK
N2 12 J[13] -29.0 -315 30.1 0.60 -0.54 0.43 -15.36 1.03 OK 0.075 0.268 116 OK
N2 13 1[13] -29.0 -34.3 14.1 0.60 -0.54 0.43 -15.36 1.03 OK 0.035 0.270 116 OK
N2 13 J[14) -38.5 -34.3 24.2 0.60 -0.70 0.59 -15.36 1.03 OK 0.060 0.350 119 OK
N2 14 1[14] -38.5 -37.8 23.0 0.60 -0.71 0.58 -15.36 1.03 OK 0.058 0.353 119 OK
N2 14 J[15] -29.9 -37.8 134 0.60 -0.56 0.44 -15.36 1.03 OK 0.034 0.281 116 OK
N2 15 1[16] 17.4 -1115 224 0.57 0.13 -0.52 -15.36 1.03 OK 0.059 0.259 115 OK
N2 15 J[15] 299 -119.6 276 0.57 0.34 -0.76 -15.36 103 OK 0.073 0.381 121 OK
N2 16 [17] 51 -103.9 222 0.54 -0.09 -0.30 -15.36 103 OK 0.062 0.192 112 OK
N2 16 J[16] 174 -111.5 27.2 0.54 0.15 -0.56 -15.36 103 OK 0.075 0.282 116 OK
N2 17 1[18] 9.5 -97.7 9.5 0.50 0.03 -0.42 -15.36 103 OK 0.028 0.212 113 OK
N2 17 J[7] 51 -106.4 7.3 0.50 -0.09 -0.33 -15.36 1.03 OK 0.022 0.213 113 OK
N2 18 1[19] 118 -90.4 5.6 0.45 0.15 -0.55 -15.36 1.03 OK 0.019 0.276 116 OK
N2 18 J[18] 9.5 -97.7 3.7 0.45 0.06 -0.50 -15.36 1.03 OK 0.012 0.249 115 OK
N2 19 1[20] 10.9 -83.8 1.0 0.40 0.20 -0.62 -15.36 1.03 OK 0.004 0.309 117 OK
N2 19 J[19] 11.8 -90.4 2.7 0.40 0.22 -0.67 -15.36 1.03 OK 0.010 0.335 119 OK
N2 20 1[21] 8.8 -78.2 3.7 0.35 0.21 -0.66 -15.36 1.03 OK 0.016 0.328 118 OK
N2 20 J[20] 109 -84.0 4.7 0.35 0.29 -0.77 -15.36 103 OK 0.020 0.387 121 OK
N2 21 1[22] 59 -73.7 5.7 0.30 0.15 -0.64 -15.36 103 OK 0.029 0.319 118 OK
N2 21 J[21) 88 -78.7 6.1 0.30 0.33 -0.85 -15.36 103 OK 0.030 0.426 122 OK
N2 22 1[23] 13 -69.3 9.3 0.30 -0.15 -0.32 -15.36 103 OK 0.047 0.231 114 OK
N2 22 J[22] 5.9 -74.4 9.2 0.30 0.14 -0.64 -15.36 103 OK 0.046 0.320 118 OK
N2 23 1[24] -4.5 -65.5 119 0.30 -0.52 0.08 -15.36 1.03 OK 0.059 0.259 115 OK
N2 23 J[23] 13 -70.5 111 0.30 -0.15 -0.32 -15.36 1.03 OK 0.056 0.235 114 OK
N2 24 1[25] -10.4 -62.1 126 0.30 -0.90 0.49 -15.36 1.03 OK 0.063 0.451 123 OK
N2 24 J[24] -4.5 -66.9 113 0.30 -0.52 0.08 -15.36 1.03 OK 0.056 0.261 115 OK
N2 25 1[26] -14.6 -58.6 9.4 0.30 -117 0.78 -15.36 1.03 OK 0.047 0.586 129 OK
N2 25 J[2s] -10.4 -63.3 74 0.30 -0.91 0.49 -15.36 1.03 OK 0.037 0.453 124 OK
N2 26 1[27] -16.3 -54.9 4.6 0.30 -1.27 0.90 -15.36 103 OK 0.023 0.635 131 OK
N2 26 J[26] -14.6 -59.3 21 0.30 -117 0.78 -15.36 103 OK 0.011 0.587 129 OK
N2 27 1[28] -16.0 -51.0 0.8 0.30 -1.23 0.89 -15.36 103 OK 0.004 0.617 130 OK
N2 27 J[27] -16.3 -55.1 2.2 0.30 -1.27 0.90 -15.36 103 OK 0.011 0.635 131 OK
N2 28 1129 -14.1 -47.1 20 0.30 -1.10 0.78 -15.36 1.03 OK 0.010 0.549 128 OK
N2 28 J[28] -16.0 -50.7 5.5 0.30 -1.23 0.90 -15.36 1.03 OK 0.027 0.617 130 OK
N2 29 1[30] -11.2 -43.3 3.8 0.30 -0.89 0.60 -15.36 1.03 OK 0.019 0.446 123 OK
N2 29 J[29] -14.1 -46.5 7.7 0.30 -1.10 0.79 -15.36 1.03 OK 0.039 0.548 127 OK
N2 30 1[31] -7.8 -39.8 4.8 0.30 -0.65 0.38 -15.36 1.03 OK 0.024 0.325 118 OK
N2 30 J[30] -112 -425 9.1 0.30 -0.89 0.61 -15.36 1.03 OK 0.046 0.445 123 OK
N2 31 1[32] -4.1 -36.7 51 0.30 -0.39 0.15 -15.36 103 OK 0.025 0.197 112 OK
N2 31 J[31] -7.8 -38.9 9.7 0.30 -0.65 0.39 -15.36 103 OK 0.048 0.323 118 OK
N2 32 133] -0.5 -34.2 4.8 0.30 -0.15 -0.08 -15.36 103 OK 0.024 0.114 1.09 OK
N2 32 J[32) -4.1 -35.8 9.6 0.30 -0.39 0.15 -15.36 103 OK 0.048 0.195 112 OK
N2 33 1[34] 2.6 -325 3.6 0.30 0.06 -0.28 -15.36 103 OK 0.018 0.139 110 OK
N2 33 J[33] -0.5 -335 8.6 0.30 -0.14 -0.08 -15.36 1.03 OK 0.043 0.112 1.08 OK
N2 34 1[35] 44 -31.4 13 0.30 0.19 -0.40 -15.36 1.03 OK 0.006 0.200 113 OK
N2 34 J[34] 2.6 -32.0 6.3 0.30 0.06 -0.28 -15.36 1.03 OK 0.031 0.138 110 OK
N2 35 1[36] 5.1 -31.0 13 0.30 0.23 -0.44 -15.36 1.03 OK 0.006 0.220 113 OK
N2 35 J[35] 4.4 -312 3.8 0.30 0.19 -0.40 -15.36 1.03 OK 0.019 0.200 113 OK
N2 36 1[37] 4.4 -31.2 38 0.30 0.19 -0.40 -15.36 1.03 OK 0.019 0.200 113 OK
N2 36 J[36] 51 -31.0 13 0.30 0.23 -0.44 -15.36 103 OK 0.006 0.220 113 OK
N2 37 138] 26 -32.0 6.3 0.30 0.06 -0.28 -15.36 103 OK 0.031 0.138 110 OK
N2 37 J[37] 4.4 -314 13 0.30 0.19 -0.40 -15.36 103 OK 0.006 0.200 113 OK
N2 38 1139 -0.5 -335 8.6 0.30 -0.14 -0.08 -15.36 103 OK 0.043 0.112 1.08 OK
N2 38 J[38] 2.6 -325 3.6 0.30 0.06 -0.28 -15.36 1.03 OK 0.018 0.139 110 OK
N2 39 1[40] -4.1 -35.8 9.6 0.30 -0.39 0.15 -15.36 1.03 OK 0.048 0.195 112 OK
N2 39 J[39] -0.5 -34.2 4.8 0.30 -0.15 -0.08 -15.36 1.03 OK 0.024 0.114 1.09 OK
N2 40 1[41] -7.8 -38.9 9.7 0.30 -0.65 0.39 -15.36 1.03 OK 0.048 0.323 118 OK
N2 40 J[40] -4.1 -36.7 5.1 0.30 -0.39 0.15 -15.36 1.03 OK 0.025 0.197 112 OK
N2 41 1[42] -11.2 -42.5 9.1 0.30 -0.89 0.61 -15.36 1.03 OK 0.046 0.445 123 OK
N2 41 J[41] -7.8 -39.8 4.8 0.30 -0.65 0.38 -15.36 103 OK 0.024 0.325 118 OK
N2 42 1[43] -14.1 -46.5 7.7 0.30 -1.10 0.79 -15.36 103 OK 0.039 0.548 127 OK
N2 42 J[42) -11.2 -43.3 3.8 0.30 -0.89 0.60 -15.36 103 OK 0.019 0.446 123 OK
N2 43 1[44] -16.0 -50.7 5.5 0.30 -1.23 0.90 -15.36 1.03 OK 0.027 0.617 1.30 OK
N2 43 J[43] -14.1 -47.1 20 0.30 -1.10 0.78 -15.36 1.03 OK 0.010 0.549 1.28 OK
N2 44 1[45] -16.3 -55.1 22 0.30 -1.27 0.90 -15.36 1.03 OK 0.011 0.635 131 OK
N2 44 J[44] -16.0 -51.0 0.8 0.30 -1.23 0.89 -15.36 1.03 OK 0.004 0.617 130 OK
N2 45 1[46] -14.6 -59.3 21 0.30 -117 0.78 -15.36 1.03 OK 0.011 0.587 129 OK
N2 45 J[45] -16.3 -54.9 4.6 0.30 -1.27 0.90 -15.36 1.03 OK 0.023 0.635 131 OK
N2 46 1[47] -10.4 -63.3 74 0.30 -0.91 0.49 -15.36 1.03 OK 0.037 0.453 124 OK
N2 46 J[46] -14.6 -58.6 9.4 0.30 -117 0.78 -15.36 1.03 OK 0.047 0.586 129 OK
N2 a7 1[48] -4.5 -66.9 113 0.30 -0.52 0.08 -15.36 103 OK 0.056 0.261 115 OK
N2 47 J[47] -10.4 -62.1 126 0.30 -0.90 0.49 -15.36 103 OK 0.063 0.451 123 OK
N2 48 1[49] 13 -70.5 111 0.30 -0.15 -0.32 -15.36 103 OK 0.056 0.235 114 OK
N2 48 J[48] -4.5 -65.5 119 0.30 -0.52 0.08 -15.36 1.03 OK 0.059 0.259 115 OK
N2 49 1[50] 5.9 -74.4 9.2 0.30 0.14 -0.64 -15.36 1.03 OK 0.046 0.320 118 OK
N2 49 J[49] 13 -69.3 9.3 0.30 -0.15 -0.32 -15.36 1.03 OK 0.047 0.231 114 OK
N2 50 1[51] 8.8 -78.7 6.1 0.30 0.33 -0.85 -15.36 1.03 OK 0.030 0.426 122 OK
N2 50 J[50] 59 -73.7 5.7 0.30 0.15 -0.64 -15.36 1.03 OK 0.029 0.319 118 OK
N2 51 1[52] 10.9 -84.0 4.7 0.35 0.29 -0.77 -15.36 1.03 OK 0.020 0.387 121 OK
N2 51 J[51] 88 -78.2 37 0.35 0.21 -0.66 -15.36 1.03 OK 0.016 0.328 118 OK
N2 52 1[53] 118 -90.4 2.7 0.40 0.22 -0.67 -15.36 103 OK 0.010 0.335 119 OK
N2 52 J[52] 109 -83.8 10 0.40 0.20 -0.62 -15.36 103 OK 0.004 0.309 117 OK
N2 53 1[54] 9.5 -97.7 3.7 0.45 0.06 -0.50 -15.36 103 OK 0.012 0.249 115 OK
N2 53 J[53] 118 -90.4 5.6 0.45 0.15 -0.55 -15.36 103 OK 0.019 0.276 116 OK
N2 54 1[55] 5.1 -106.4 7.3 0.50 -0.09 -0.33 -15.36 1.03 OK 0.022 0.213 113 OK
N2 54 J[54] 9.5 -97.7 9.5 0.50 0.03 -0.42 -15.36 1.03 OK 0.028 0.212 113 OK
N2 55 1[56] 17.4 -1115 27.2 0.54 0.15 -0.56 -15.36 1.03 OK 0.075 0.282 116 OK
N2 55 J[55] 5.1 -103.9 222 0.54 -0.09 -0.30 -15.36 1.03 OK 0.062 0.192 112 OK
N2 56 11 29.9 -119.6 27.6 0.57 0.34 -0.76 -15.36 1.03 OK 0.073 0.381 121 OK
N2 56 J[s6] 174 -111.5 224 0.57 0.13 -0.52 -15.36 1.03 OK 0.059 0.259 115 OK
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A.5.5.3. Load combination SLU 3

Beam Diagram_Fx / ST_N3
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midas Ben
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: GL-FdE_T1-~
Tk
: 03/12/201
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MIN : 14
FILE: GL-FdE_T1-~
UNIT: kN*m
DATE: 03/12/2014
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VERIFICHE SEZIONALI

[

CALCESTRUZZO - DATI DI CALCOLO

[ Raivmmy [ 3700 | [Fan/mmy [ 3071 [ fesoos IN/mm] | 206 | [ Enivmmy | 33000 |

[ 7. [ 160 ] [ o T o0 [ oo [ o0 ] [ ) [ o8 |

[ e IN/mm?) | 1536 | [fagsom N/mm?)] 1030 [ Eginmmy | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

) Sollecitazioni interne Resistenze di progetto erifica a taglio secondo EC2
°°'"bc':zc‘g“e 9 Elemento |  Nodo [kNMf:“] [:‘&] [;’:‘] [:q 2 Gt T fosaos | Risultato verifica = Ocp Tovaecn | Verificaa taglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?] | Tep max S Feva

N3 1 [ 278 “60.0 2.9 0.60 -0.56 0.36 -15.36 103 oK 0.107 0.282 1.16
N3 1 32 504 -60.0 52.5 0.60 ~0.94 0.74 1536 1.03 oK 0.131 0470 124 oK
N3 2 2] 504 545 224 0.60 -0.93 0.75 1536 103 oK 0.056 0466 124 oK
N3 2 3 418 545 122 0.60 -0.79 0.61 “15.36 103 oK 0.031 0393 121 oK
N3 3 (3] 418 50,1 38.0 0.60 -0.78 0.61 1536 1.03 oK 0.005 0390 121 oK
N3 3 3[4 253 “50.1 27.9 0.60 “0.51 0.34 “15.36 103 oK 0.070 0.253 115 oK
N3 4 (4] 253 ~46.6 326 0.60 -0.50 0.34 -15.36 1.03 oK 0.081 0.250 1.15 oK
N3 4 35 116 ~46.6 224 0.60 -0.27 011 -15.36 1.03 oK 0.056 0135 1.10 oK
N3 5 (5] 116 441 224 0.60 “0.27 0.12 “15.36 103 oK 0.056 0133 1.09 oK
N3 5 36 29 441 123 0.60 -0.12 -0.03 -15.36 1.03 oK 0.031 0073 1.07 oK
N3 6 (6] 29 24 137 0.60 012 -0.02 1536 103 oK 0.034 0071 106 oK
N3 6 Nl 14 424 35 0.60 ~0.05 ~0.09 1536 103 oK 0.009 0.071 1.06 oK
N3 7 (7] 14 416 7.7 0.60 -0.05 -0.00 -15.36 1.03 oK 0,019 0.069 1.06 oK
N3 7 38 27 416 2.7 0.60 ~0.02 “0.11 “15.36 103 oK 0.007 0.069 1.06 oK
N3 8 (8] 2.7 416 2.7 0.60 -0.02 “0.11 -15.36 1.03 oK 0.007 0.069 .06 oK
N3 8 39 14 416 77 0.60 -0.05 -0.09 1536 103 oK 0.019 0.069 1.06 oK
N3 9 (9] 14 425 36 0.60 ~0.05 ~0.00 “15.36 103 oK 0.009 0.071 1.06 oK
N3 9 3[10] 2.9 425 137 0.60 -0.12 -0.02 -15.36 1.03 oK 0.034 0.071 1.06 oK
N3 10 I[10] 2.9 442 124 0.60 “0.12 ~0.03 “15.36 103 oK 0.031 0.074 107 oK
N3 10 J[11] 116 4.2 226 0.60 “0.27 0.12 -15.36 1.03 oK 0.056 0134 109 oK
N3 1 11 116 468 226 0.60 0.7 012 1536 103 oK 0.056 0136 110 oK
N3 1 J[12] 255 6.8 32.7 0.60 ~0.50 0.35 “15.36 103 oK 0.082 0.251 115 oK
N3 12 [12] 255 50.3 281 0.60 -051 0.34 -15.36 1.03 oK 0.070 0.254 1.15 oK
N3 1 J[13] “42.0 “50.3 382 0.60 ~0.78 0.62 “15.36 103 oK 0.095 0392 11 oK
N3 13 I[13] 420 “54.7 124 0.60 -0.79 0.61 “15.36 1.03 oK 0.031 0.39 121 oK
N3 13 3[14] 50.7 54.7 225 0.60 -0.94 0.75 -15.36 1.03 oK 0.056 0.468 1.24 oK
N3 14 I[14] “50.7 “60.3 52.7 0.60 ~0.95 0.74 “15.36 103 oK 0.132 0473 124 oK
N3 14 J[15] 280 -60.3 431 0.60 -0.57 0.37 -15.36 1.03 oK 0.108 0.284 1.16 oK
N3 15 i[16] 31 1957 472 057 -0.29 -0.40 1536 103 oK 0.124 0343 119 oK
N3 15 J[15] 28.0 2038 524 0.57 0.16 -0.88 “15.36 1.03 oK 0.138 0438 1.23 oK
N3 16 [17] -21.0 -188.1 459 0.54 -0.78 0.08 -15.36 1.03 OK 0.127 0.391 121 OK
N3 16 J[16] 31 1957 50.8 0.54 ~0.30 ~0.43 “15.36 103 oK 0.141 0362 1.20 oK
N3 7 (18] 144 1852 13.7 0.50 -0.72 -0.02 1536 1.03 oK 0.041 0370 120 oK
N3 17 7] 210 1938 115 050 -0.89 012 1536 103 oK 0.035 0446 123 oK
N3 18 I[19] 112 1778 7.3 0.45 -0.73 ~0.06 “15.36 103 oK 0.024 0395 121 oK
N3 18 J[1g] 144 1852 55 0.45 -0.84 0.02 -15.36 1.03 oK 0.018 0419 1.22 oK
N3 19 I[20] 123 1713 13 0.40 ~0.89 0.03 “15.36 103 oK 0.005 0.444 1.23 oK
N3 19 J[19] 112 1778 29 0.40 ~0.86 -0.02 1536 103 oK 0.011 0445 1.23 oK
N3 20 [21] -12.5 -165.5 0.1 0.35 -1.08 0.14 -15.36 1.03 OK 0.001 0.542 127 OK
N3 20 J[20] 123 1713 0.9 0.35 1,09 011 “15.36 103 oK 0.004 0.545 127 oK
N3 21 I[22] 112 -160.4 2.7 0.30 -1.28 0.21 -15.36 1.03 oK 0.013 0.641 131 oK
N3 21 1] 125 1654 23 0.30 138 0.28 1536 103 oK 0.012 0691 133 oK
N3 2 (23] 103 1551 17 0.30 121 0.17 1536 103 oK 0.009 0.603 1.30 oK
N3 22 J[22] 112 1601 18 0.30 -1.28 0.21 -15.36 1.03 oK 0.009 0.641 131 oK
N3 23 I[24] 9.1 1498 22 0.30 110 0.10 “15.36 103 oK 0.011 0.552 1.28 oK
N3 23 323 103 1548 29 0.30 “1.20 017 -15.36 1.03 oK 0.015 0.602 1.30 oK
N3 24 i[25] 76 1446 23 0.30 -0.99 0.02 1536 103 oK 0.011 0494 125 oK
N3 2 J(24] EX) 1494 36 0.30 110 011 1536 103 oK 0.018 0,551 1.28 oK
N3 2 I[26] 6.4 1395 15 0.30 -0.89 -0.04 -15.36 1.03 oK 0.008 0.465 1.24 oK
N3 25 J[25] 76 1442 35 0.30 ~0.99 0.03 “15.36 103 oK 0.017 0.494 1.25 oK
N3 26 I[27] 55 -134.9 04 0.30 -0.82 -0.08 -15.36 1.03 oK 0.002 0450 1.23 oK
N3 26 3[26] 6.4 1393 29 0.30 -0.89 -0.04 1536 103 oK 0.015 0.464 124 oK
N3 2 (28] 5.1 1306 0.8 0.30 -0.78 ~0.09 “15.36 103 oK 0.004 0435 1.23 oK
N3 27 J[27] 55 134.7 23 0.30 -0.82 ~0.08 -15.36 1.03 oK 0.011 0449 1.23 oK
N3 28 i[29] 52 1269 18 0.30 077 -0.08 1536 103 oK 0.009 0423 122 oK
N3 28 J(28] 5.0 -130.6 17 0.30 -0.78 ~0.00 1536 103 oK 0.009 0435 1.23 oK
N3 20 I[30] 5.4 123.7 24 0.30 -0.77 ~0.06 -15.36 1.03 oK 0012 0412 122 oK
N3 20 J[29] 52 1269 15 0.30 “0.77 ~0.08 “15.36 103 oK 0.008 0423 1.22 oK
N3 30 131 55 1211 25 0.30 -0.77 -0.03 -15.36 1.03 oK 0.012 0404 121 oK
N3 30 J[30] 54 1238 18 0.30 077 -0.06 1536 103 oK 0.009 0413 122 oK
N3 31 I[32] 53 1189 19 0.30 -0.75 ~0.04 “15.36 103 oK 0.009 0.39 121 oK
N3 31 331 55 1210 27 0.30 -0.77 -0.03 1536 1.03 oK 0.014 0403 121 oK
N3 32 I[33] 43 1172 0.4 0.30 ~0.68 ~0.10 “15.36 103 oK 0.002 0.391 121 oK
N3 32 J(32] 53 1187 44 0.30 -0.75 ~0.04 “15.36 1.03 oK 0.022 0.39 121 oK
N3 33 [34] 27 1158 08 0.30 -0.56 -021 1536 103 oK 0.004 0.386 121 oK
N3 33 333 43 1169 5.7 0.30 ~0.68 -0.10 1536 103 oK 0.029 039 121 oK
N3 34 I[35] a7 1150 05 0.30 -0.49 “0.27 -15.36 1.03 oK 0.002 0.383 121 oK
N3 34 (4] 27 1156 46 0.30 ~0.56 “0.21 “15.36 103 oK 0.023 0.385 11 oK
N3 35 I(36] 10 1147 12 0.30 -0.45 “0.32 -15.36 103 oK 0.006 0.382 121 oK
N3 35 3(35] 17 114.9 3.9 0.30 -0.49 -0.27 -15.36 1.03 oK 0,019 0.383 121 oK
N3 36 [37] “0.4 1148 15 0.30 “0.41 -0.35 “15.36 103 oK 0.007 0.383 121 oK
N3 36 J(36] 1.0 1146 36 0.30 -0.45 -0.32 1536 1.03 oK 0.018 0.382 121 oK
N3 37 i[38] 0.1 1153 18 0.30 -0.39 -0.38 1536 103 oK 0.009 0384 121 oK
N3 37 J(37] “04 1147 32 0.30 “0.41 ~0.35 “15.36 103 oK 0.016 0.382 121 oK
N3 38 [39] 0.1 1163 25 0.30 -0.39 -0.38 -15.36 1.03 oK 0.012 0.388 121 oK
N3 38 J(38] 0.1 1153 25 0.30 -0.39 -0.38 “15.36 103 oK 0.012 0.384 121 oK
N3 39 1[40] 6.0 117.9 43 0.30 -0.80 0.02 -15.36 1.03 oK 0.021 0.401 121 oK
N3 3 9] 52 1164 06 0.30 -0.74 ~0.04 1536 103 oK 0.003 0388 121 oK
N3 40 (4] 6.2 1202 24 0.30 “0.81 0.01 1536 103 oK 0.012 0.406 1.22 oK
N3 40 3[40] 6.0 1181 22 0.30 -0.80 0.02 -15.36 1.03 oK 0.011 0.401 121 oK
N3 a1 [42] 58 1229 14 0.30 ~0.80 ~0.02 “15.36 103 oK 0.007 0410 122 oK
N3 21 J[41] 6.2 -1202 29 0.30 -0.81 0.01 -15.36 1.03 oK 0.014 0.406 1.22 oK
N3 2 1[43] 54 1260 12 0.30 -0.78 -0.06 1536 103 oK 0.006 0420 122 oK
N3 22 J[42] 58 1228 2.7 0.30 ~0.80 ~0.02 “15.36 103 oK 0.014 0.409 1.22 oK
N3 43 1[44] 53 -129.6 15 0.30 -0.78 ~0.08 -15.36 1.03 oK 0.007 0432 1.23 oK
N3 3 43 54 1260 20 0.30 -0.78 -0.06 1536 103 oK 0,010 0420 122 oK
N3 24 I[45] 56 133.7 2.1 0.30 “0.82 ~0.07 -15.36 103 oK 0.010 0446 1.23 oK
N3 a4 3(44] 5.3 129.7 0.9 0.30 -0.78 -0.08 -15.36 1.03 oK 0.005 0432 1.23 oK
N3 5 i[46] 6.3 1383 28 0.30 -0.88 ~0.04 “15.36 103 oK 0.014 0.461 124 oK
N3 5 J[45] 56 -133.9 0.3 0.30 -0.82 ~0.07 -15.36 1.03 oK 0.002 0446 1.23 oK
N3 6 147] 76 1432 34 0.30 -0.98 0.03 1536 103 oK 0.017 0490 125 oK
N3 6 J[46] 6.3 1385 15 0.30 -0.88 ~0.04 1536 103 oK 0.007 0462 124 oK
N3 47 ‘[45] -9.0 -148.4 36 0.30 -1.10 0.11 -15.36 1.03 OK 0.018 0.548 127 OK
N3 a7 J[47] 76 1435 22 0.30 ~0.98 0.02 “15.36 103 oK 0.011 0.491 1.25 oK
N3 8 1[49] 103 1538 29 0.30 “1.20 017 1536 1.03 oK 0.015 0.599 1.30 oK
N3 8 (8] 9.0 1488 22 0.30 110 0.10 1536 103 oK 0.011 0548 127 oK
N3 29 I[50] 112 1501 19 0.30 “1.28 0.21 “15.36 103 oK 0.009 0.638 131 oK
N3 9 J[49] 103 1541 17 0.30 “1.20 017 -15.36 1.03 oK 0.009 0.599 1.30 oK
N3 50 I[51] 124 1644 23 0.30 138 0.28 1536 103 oK 0.012 0.689 133 oK
N3 50 J(50] 112 1503 2.7 0.30 “1.28 0.21 -15.36 103 oK 0.013 0.638 131 oK
N3 51 I[52 123 1703 08 0.35 -1.09 011 -15.36 1.03 oK 0.004 0544 127 oK
N3 51 J(51] 124 1645 0.2 0.35 “1.08 0.14 “15.36 103 oK 0.001 0.540 127 oK
N3 52 (53] 112 1768 29 0.40 -0.86 -0.02 -15.36 1.03 oK 0.011 0442 1.23 oK
N3 52 J[52] 123 1702 12 0.40 -0.89 0.03 1536 103 oK 0.005 0443 123 oK
N3 53 I[54] 144 1842 55 0.45 -0.84 0.02 -15.36 103 oK 0.018 0419 1.22 oK
N3 53 3(53] 112 1768 7.3 0.45 -0.73 ~0.06 -15.36 1.03 oK 0.024 0393 121 oK
N3 54 I[55 210 1928 115 0.50 ~0.89 012 “15.36 103 oK 0.034 0.445 1.23 oK
N3 54 J(54] 144 -184.2 136 0.50 071 -0.02 1536 1.03 oK 0.041 0.368 120 oK
N3 55 (56 30 1948 506 054 -0.30 -0.42 1536 103 oK 0.141 0361 1.20 oK
N3 55 J(55] 210 1871 456 0.54 -0.78 0.09 “15.36 103 oK 0.127 039 121 oK
N3 56 1] 27.8 2028 522 057 016 -0.87 -15.36 1.03 oK 0.137 0435 1.23 oK
N3 56 J(56] 30 1048 47.0 0.57 ~0.29 ~0.40 “15.36 103 oK 0.124 0342 119 oK
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A.5.5.4. Load combination SLU 4

Beam Diagram_Fx / ST_N4
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MIN : 15

FILE: GL-FdE T1-~

UNIT: &N

DATE: 03/12/2014
VIEW-DIRECTION

midas Gen
POST-FROCESSOR
BEAM DIAGREM

MOMENT-v

5T: N4

MAX : 56

MIN : 13

FILE: GL-FdE T1-~
UNIT: Kt

DATE:

Seite / Pag. 102/178



Beam Diagram_Fz / ST_N4

midas Ben
POST- SSOR
BEAM DIAGRAM

MRX

SHEAR-z

ST: N4
: 13
MIN : 2
FILE: GL-FdE_Tl-~
UNII:
DRIE:

i
03/12/2014

VIEW-DIRECTION

Seite / Pag. 103/178



[ VERIFICHE SEZIONALI |

| CALCESTRUZZO - DATI DI CALCOLO ]

[ Ralv/mmy [ 3700 | [Falvmmy | 3071 ] [ fowoosV/mmy [ 206 |

T o] o T ow ] I — s T ow

[fome N/mety [ 1536 ] [fason tN/mmil] 1030 | [ Evmm1 | 26400 |

[ VERIFICHE SEZIONI NON FESSURATE

E—— - o % p Sollecitazioni interne Resistenze di progetto ] _ Verifica a laglio secondo EC2___

i Elemento Nodo k] KN ore ] Oeup o Tea, s0% fosow | Risultato verifica o [ Tovacy | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?1 [N/mm?1 [N/mm®] | Tep max S Feva

Na 1 [0 484 275 22 0.60 -0.85 0.76 -15.36 103 oK 0.005 0.426 122 oK
N4 1 J[2] -517 -275 118 0.60 -0.91 0.82 -15.36 1.03 OK 0.029 0.454 124 OK
N4 2 (2 517 250 365 0.60 -0.90 0.62 -15.36 108 oK 0.001 0.452 124 oK
N4 2 3 -36.0 250 26.3 0.60 -0.64 0.56 -15.36 1.03 oK 0.066 0.321 1.18 oK
N4 3 (3 -36.0 230 38.7 0.60 ~0.64 0.56 1536 103 oK 0.007 0.310 118 oK
N 3 4 192 230 285 0.60 036 0.28 1536 103 oK 0.071 0.179 112 oK
N4 4 1(4] 192 214 285 0.60 -0.36 0.28 1536 103 oK 0.071 0.178 112 oK
N 4 35 214 184 0.60 -0.16 0.08 1536 103 oK 0.046 0.080 107 oK
N4 5 (5] 203 184 0.60 -0.16 0.00 1536 103 oK 0.046 0.079 107 oK
N4 5 (6] 203 83 0.60 -0.05 -0.02 1536 103 oK 0.021 0.034 105 oK
Na 6 [G] 195 110 0.60 -0.05 -0.02 1536 103 oK 0.027 0.033 105 oK
N 6 37 195 0.9 0.60 0.00 007 1536 103 oK 0.002 0.034 105 oK
Na 7 [ 192 68 0,60 0.00 0.07 1536 103 oK 0,017 0.034 105 oK
N4 7 J[] 192 36 0.60 0.02 -0.08 1536 103 oK 0.009 0.041 105 oK
Na 8 i8] 192 36 0,60 0.02 -0.08 1536 103 oK 0.000 0.041 105 oK
Na 8 3(9] “19.2 6.8 0.60 0.00 -0.07 1536 103 oK 0.017 0.034 105 oK
Na 9 i[9] 196 0.9 0.60 0.00 -0.07 -15.36 1.08 oK 0.002 0.034 1.05 oK
N4 9 J[10] X 196 110 0.60 -0.05 -0.02 1536 103 oK 0.028 0.033 105 oK
N4 10 [10] 08 204 83 0.60 005 002 1536 103 oK 0.021 0.034 105 oK
N4 10 J[11) 75 204 185 0.60 -0.16 0.00 1536 103 oK 0.046 0.080 107 oK
N 1 11 75 216 185 0.60 -0.16 0.08 1536 108 oK 0.046 0.081 107 oK
N4 11 J[12] 193 216 286 0.60 -036 0.20 1536 103 oK 0.071 0.179 112 oK
N [P 12 193 232 286 0,60 036 0.28 1536 103 oK 0.071 0.180 112 oK
N4 12 J[13] 36,1 232 38.7 0,60 -0.64 0.56 1536 103 oK 0.007 0.520 118 oK
N4 13 13] 36.1 253 263 0.60 -0.64 0.56 1536 103 oK 0.066 0.322 118 oK
Na 13 J[14] 518 253 36.4 0.60 -0.01 0.62 1536 103 oK 0.001 0.453 124 oK
N4 14 i[14) 518 27.9 120 0.60 001 0.82 1536 103 oK 0.030 0.455 124 oK
Na 1 J[15] 484 279 24 0,60 -0.85 0.76 1536 103 oK 0.006 0.426 122 oK
Na 15 I[16] 305 -108.1 8.1 057 0.37 -0.75 1536 103 oK 0.087 0.376 120 oK
N4 15 J[15] 484 -116.1 384 0.57 0.69 -1.10 -15.36 1.03 OK 0.101 0.548 127 OK
N4 16 117 136 -100.4 313 054 0.00 ~0.47 1536 103 oK 0.087 0.233 114 oK
N4 16 J[16] 30.5 -108.1 36.2 0.54 0.43 -0.83 -15.36 1.03 OK 0.101 0.414 122 OK
N4 17 I[18) 137 971 13 0,50 0.13 052 1536 103 oK 0.004 0.262 115 oK
Na 7 3[17] 136 1058 0.9 0.50 0.12 054 1536 103 oK 0.003 0.269 116 oK
N4 18 1[19) 125 -89.8 16 0.45 0.17 057 1536 103 oK 0.005 0.284 116 oK
N4 18 J[Jﬁ] 137 -97.1 34 0.45 0.19 -0.62 -15.36 1.03 OK 0.011 0.311 117 OK
N4 19 1[20) 8.7 832 6.7 0.40 0.12 053 1536 103 oK 0.025 0.267 116 oK
N 19 J[19] 125 89.8 84 0.40 0.24 -0.69 1536 103 oK 0.051 0.346 119 oK
N4 20 [21) 45 780 78 0.35 0.00 -0.45 1536 103 oK 0.033 0.223 114 oK
N4 20 320 87 838 88 0.35 0.19 067 1536 103 oK 0.038 0.333 118 oK
N4 21 22 02 738 84 0.30 023 -0.26 1536 103 oK 0.042 0.246 115 oK
N4 21 J[21) 45 789 88 0.30 0.04 057 1536 103 oK 0.044 0.283 116 oK
Na 2 23] 49 696 103 0.30 -056 0.00 1536 103 oK 0.051 0.278 116 oK
Na 2 J22] 0.2 747 101 0.30 -0.23 -0.26 -15.36 103 oK 0.051 0.249 115 oK
N4 23 [24] -9.9 -65.8 104 0.30 -0.88 0.44 -15.36 1.03 oK 0.052 0.439 123 oK
N4 23 323 49 708 0.7 0.30 -056 0.00 1536 103 oK 0.048 0.280 116 oK
N4 24 \[2_5] -13.6 -62.0 8.1 0.30 -111 0.70 -15.36 1.03 OK 0.041 0.557 1.28 OK
N4 24 J[24] 9.9 6.9 6.8 0.30 -0.88 0.44 1536 103 oK 0.084 0.441 123 oK
N4 25 \[2_6] -14.3 -57.8 24 0.30 -115 0.76 -15.36 1.03 OK 0.012 0.573 1.28 OK
N4 25 325 136 625 04 0.30 ER) 0.70 1536 103 oK 0.002 0.558 128 oK
N 2 27] 126 533 23 0.30 T 0.66 1536 103 oK 0.011 0507 126 oK
N4 26 J[26] 143 571 48 0.30 115 0.76 1536 103 oK 0.024 0573 128 oK
N4 27 28] 89 -85 58 0.30 -0.76 0.43 1536 108 oK 0.029 0.378 120 oK
Na 27 3[21] 126 526 88 0.30 101 0.6 1536 103 oK 0.044 0.506 126 oK
N 28 I29) -39 438 8.2 0.30 -041 0.12 1536 103 oK 0.041 0.204 113 oK
Na 28 3[28] 89 475 117 0.30 075 0.44 1536 103 oK 0.058 0.376 120 oK
N4 2 1[30] 18 39.2 96 0.30 -0.01 025 1536 103 oK 0.048 0.151 108 oK
Na 29 J[29] 39 425 135 0.30 -0.40 0.12 -15.36 1.03 oK 0.068 0.202 113 oK
Na 30 31] 7.9 35.1 101 0.30 0.41 -0.65 1536 103 oK 0.050 0.523 118 oK
N4 30 J[3_D] 18 -37.8 144 0.30 0.00 -0.25 -15.36 1.03 OK 0.072 0.126 1.09 OK
N4 31 I[32) 14.0 314 0.7 0.30 0.63 103 1536 103 oK 0.049 0517 126 oK
N4 31 I3 7.9 336 14.3 0.30 0.42 -0.64 -15.36 1.03 oK 0,072 0.321 1.18 oK
N4 32 I[33) 195 284 8.7 0.30 121 139 1536 103 FESSURATA 0.044 0.607 133 oK
N 32 J32] 140 -300 135 0.30 0.83 103 1536 103 0.068 0515 126 oK
N4 33 I[34) 24.2 262 6.9 0.30 152 170 1536 103 0.084 0.849 139 oK
N 33 333] 195 273 118 0.30 121 139 1536 103 FESSURATA 0.059 0.6% 133 oK
N4 34 1[35) 27.4 249 40 0.30 174 101 1536 103 FESSURATA 0.020 0.956 143 oK
N 34 334] 242 256 9.0 0.30 153 170 1536 103 FESSURATA 0.045 0.848 139 oK
Na 35 I136] 292 243 10 0.30 186 203 1536 103 FESSURATA 0.005 1013 145 oK
N4 35 J35] 27.4 245 6.0 0.30 175 101 1536 103 FESSURATA 0.030 0.055 143 oK
Na 36 37] 294 244 2.1 0.30 188 2.04 1536 103 FESSURATA 0,011 1.010 145 oK
N4 36 J36] 29.2 24.2 29 0.30 186 2.02 1536 103 FESSURATA 0.015 1012 145 oK
N4 37 \[3_8] 28.0 -25.1 52 0.30 179 -1.95 -15.36 1.03 FESSURATA 0.026 0.976 144 OK
Na 37 37 29.4 245 0.2 0.30 188 2.04 1536 103 0.001 1010 145 oK
N4 38 39 253 265 8.0 0.30 160 177 -15.36 1.03 0.040 0.886 1.40 oK
N4 38 J38] 28.0 254 31 0.30 178 195 1536 103 0.015 0.077 1.4 oK
N4 39 i140] 147 289 133 0.30 0.88 107 1536 103 0.067 0537 127 oK
N4 39 J[39) 20.1 213 85 0.30 125 143 1536 103 FESSURATA 0.043 0.716 134 oK
N 40 141] 87 325 143 0.30 0.47 -0.69 1536 103 oK 0.071 0.343 119 oK
N4 40 J[40] 147 303 9.7 0.30 0.68 108 1536 103 oK 0.048 0,539 127 oK
N a1 142] 25 36.7 144 0.30 0.05 0.2 1536 103 oK 0.072 0.146 110 oK
N4 41 3[4 8.7 340 102 0.30 0.47 -0.69 1536 103 oK 0.051 0.346 110 oK
N4 42 143] 34 414 137 0.30 -036 0.00 1536 103 oK 0.069 0.181 112 oK
Na 42 J[42] 25 382 98 0.30 0.04 030 1536 103 oK 0.049 0.148 110 oK
N4 43 1[44) -85 464 120 0.30 072 0.41 1536 103 oK 0.060 0.360 120 oK
Na 43 I[43] 34 428 85 0.30 037 0.08 1536 103 oK 0.043 0.183 112 oK
Na 44 1145] 124 516 0.3 0.30 -1.00 0.65 -15.36 103 oK 0.046 0.498 125 oK
N4 44 J[44] -85 -47.6 6.2 0.30 -0.72 0.41 -15.36 1.03 OK 0.031 0.362 120 OK
N4 45 1[46) 144 56.8 53 0.30 115 0.7 1536 108 oK 0.027 0575 120 oK
N4 45 J[4§] -12.4 -52.4 2.8 0.30 -1.00 0.65 -15.36 1.03 OK 0.014 0.499 125 OK
N4 46 1147) 140 617 0.2 0.30 RV 0.73 1536 103 oK 0.001 0571 128 oK
N4 46 J[4§] -14.4 -57.0 17 0.30 -115 0.77 -15.36 1.03 OK 0.008 0.575 129 OK
N4 47 1148 10,7 6.1 6.0 0.30 0.9 0.49 1536 103 oK 0.030 0.467 124 oK
N4 47 J[47] -14.0 -61.2 7.3 0.30 -114 0.73 -15.36 1.03 OK 0.037 0.570 1.28 OK
N4 48 1149) 58 70.1 95 0.30 -0.62 0.15 1536 103 oK 0.048 0.310 117 oK
N4 48 J[48] 107 651 102 0.30 0.3 0.50 1536 103 oK 0.051 0.466 124 oK
N4 49 1[50 06 74.0 103 0.30 -0.20 021 1536 103 oK 0.051 0.247 115 oK
N 49 J[49] 58 -69.0 104 0.30 062 0.16 1536 103 oK 0.052 0.308 117 oK
N4 50 51] 38 782 0.1 0.30 0.00 052 1536 103 oK 0.045 0.261 115 oK
N4 50 J[50] -06 731 8.7 0.30 -0.28 -0.20 1536 103 oK 0.044 0.244 115 oK
N4 51 I[52] 8.1 -83.1 o1 0.35 0.16 -0.64 1536 103 oK 0,039 0.318 118 oK
Na 51 J[51] 38 773 8.1 0.35 -0.08 -0.41 1536 103 oK 0.035 0.221 113 oK
N4 52 I[53 12.1 -89.0 8.7 0.40 0.23 -0.68 -15.36 1.03 oK 0,033 0.338 119 oK
N4 52 J[52] 8.1 825 7.0 0.40 0.10 -051 1536 108 oK 0.026 0.256 115 oK
N4 53 U_SA] 135 -96.4 38 0.45 0.19 -0.61 -15.36 1.03 OK 0.013 0.307 117 OK
N4 53 353 12.1 -89.0 19 0.45 0.16 056 1536 103 oK 0.006 0.278 116 oK
N 54 I[55] 136 1050 13 050 0.12 054 1536 103 oK 0.004 0.268 116 oK
N4 54 J(54] 135 -96.4 0.9 050 0.13 052 1536 103 oK 0.008 0.258 115 oK
N 55 I[56] 305 072 36.3 054 0.43 083 1536 103 oK 0.101 0.413 122 oK
N4 55 J[55] 136 996 314 054 0.00 -0.46 1536 103 oK 0.087 0.232 114 oK
N4 56 1] 484 1153 385 057 0.69 110 1536 103 oK 0.101 0.548 127 oK
N4 56 J[56] 305 1072 332 057 0.37 075 1536 103 oK 0.087 0.376 1.20 oK
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Figure 28 Beam end release

Table 7 Beam end release input value

Element Type Fxi Fyi Fzi Mxi Myi Mzi Fxj Fyj Fzj Mxj Myj Mzj
34 Value 0 0 0 0 0 0 0 0 0 0 4950 0
38 Value 0 0 0 0 2700 0 0 0 0 0 0 0

| ITERAZIONE SECONDO IL METODO DI POTTLER

| CALCOLO CERNIERE PLASTICHE

| ITERAZIONE IN NODO 34 i

[ MIDAS | POTTLER
» = v
| Cliniziate. arbitraria ‘ 0.000202 ‘ [rad/kN*m] | f o | T L Ey 26'400'000 [kN/m?]
|V mate abivana| 4950 | [nvmirad) | d 0.30 il
- P e 0.1404 [m]
Maodo 4,900 kN i ) ) . a 003 m]
Naoto 34890 [kN] Gl — | 122 @ potter 0.0008498 frad] 0849752
Vaods 2.060 kN . Jo Gl 0.0001734 [rad/k\*m]
L =& it UCloer 5'766 [kN*mirad]
[ ITERAZIONE IN NODO 38
[ MIDAS | POTTLER
uy T 7. ks
[ Cinsat, anivara | 0000370 | fradikcr'm | . E = E, 26'400'000 [kNm?]
[2CHme aivana] 2700 | ikemirach | - d 0.30 m)
e 0.1429 m
Maodo 5.070 [kNm] . . o a 0.02 [m]
Noodo 35.470 [kN] ictiaate d Poser 0.0016452 [rad] 1.645235
Viodo 1710 [kN] vy Cpser 0.0003245 [rad/kN*m]
- 1UCfpster 3'082 [kN*m/rad]
Chuoss = Coouer
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midas Gen
Beam Diagram_Fz / ST_N4 20ST-BROCESSOR
28 49 BEAM DIAGRAM
- T SEEAR-2
29.77
24.33
18.89
13.45
8.01
0.00
-2.86
-§.30
-13.74
-19.18
-24.61
-30.0%
6.
4 \(
'l\
247
\
58
! ST: W4
\\
MAX @ 12
\10'0 MIN : 3
| 274 j‘ FILE: Report Edi~
) (%// UNIT: kN
DATE: 03/13/2014
x 249 241 2989 554 214 o VIEW-DIRECTION
104 193 '
? Tog— o2 g
® 23T |y o | 242 l.25,1 ,,,,,,, -
S
[ VERIFICHE SEZIONALI |
[ CALCESTRUZZO - DATI DI CALCOLO ]
[Fatwmmt) T 3071 ] Cleoostv/mey T 206 ]
160 [[o T o080 ] [ an [ oe ] [ e [ o0& ]
[fagooe tN/mml] 1030 | [ Eevmm | 26400 ]
[ VERIFICHE SEZIONI FESSURATE |
[ VERIFICA SEZIONE NODO 34 i ]
Verifica Verifica della
Combinazione di Posizione Mg Ny Vy Ey=08-Ecpy ey d . 5 fed, aom
P ) tricit: g
carico Nodon® | elnodo | pknemim] | N | [k [kN/m?] [m] m CRINCEERITE ||ty M| o GRS
eq<di2 O < fea. ao%
N4 34i Calotta 49 34.9 21 26'400'000 0.140 0.30 OK 243 15.36 OK
_— Verifica della Ampiezza della _ Verificaa
Combclr;raizclgne dil Nodo ne r: Qpnzev :,(ﬁ::/m;; :’/\‘c’fP;mlel; e ESSE Westier — few @ e oc.lm\z kvmsc:» taglio
[m] [rad] [kN*mirad] | [kN*m/rad] < 4[mrad] [mm] w<1mm] [N/mm?] [N/mm?] [N/mm?] N P
N4 341 0.029 0.8497521 4950 5766 oK 0231 oK 1.03 011 714 1.89 oK
Iterazione ok
[ VERIFICA SEZIONE NODO 38
Verifica Verifica della
Combinazione di Posizione Mg Ny Vy Ey=08-Ecp €y d . o fed, so%
P dell tricit: g
carico Nodon® | elnodo | pknemim] | N | [k [kN/m?] [m] [m] elleccentita foq INMMI| -\ GRS
eg<di2 04 < fea,aom
N4 38 Calotta Sx 5.1 35.5 17 26'400'000 0.143 0.30 OK 3.35 15.36 OK
—— . Verifica della Ampiezza della — Verificaa
Combinazione dil -\, ; o a Gty ]'/c‘f"‘”’“s ﬂsf”“'” rotazione massima [ "/Poter plessura ez o e ool ot &2 taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4[mrad] [mm] w<1[mm] [N/mm?] [N/mm?*] [N/mm?] [N/mm?] T ep max $ Feva
N4 38] 0.021 1.6452349 2700 3082 oK 0459 oK 1.03 012 714 212 oK
Iterazione ok

Seite / Pag. 107/178



VERIFICHE SEZIONI NON FESSURATE

Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Combinazione di My Ny Vy d T -
_ Elemento Nodo T ot Tea, s0% foasow  |Risultato verifica T Tep fevaecs | Verificaataglio
carico [kN-m] [kN] [kN] [m] 2 2 2 2 2 2 2
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | Tep max S Feva
N4 1 I[1] 292 -39.0 14.7 0.60 -0.55 0.42 -15.36 1.03 OK 0.037 0.276 116 oK
N4 1 J[2] -38.4 -39.0 243 0.60 -0.71 058 -15.36 103 OK 0.061 0.353 119 OK
N4 2 I[2] -38.4 -35.4 237 0.60 -0.70 058 -15.36 103 OK 0.059 0.350 119 OK
N4 2 J[3] -20.1 -35.4 136 0.60 -0.54 0.43 -15.36 1.03 oK 0.034 0.272 116 OK
N4 3 I[3] -29.1 325 30.1 0.60 -0.54 0.43 -15.36 103 OK 0.075 0.270 116 OK
N4 3 4] -16.6 325 19.9 0.60 -0.33 022 -15.36 103 OK 0.050 0.165 111 OK
N4 4 I[4] -16.6 -30.3 242 0.60 -0.33 023 -15.36 103 OK 0.060 0.164 111 OK
N4 4 J[5) 71 -30.3 14.0 0.60 0.17 0.07 -15.36 103 OK 0.035 0.084 107 OK
N4 5 I[5] 71 287 16.3 0.60 017 0.07 -15.36 103 OK 0.041 0.083 107 OK
N4 5 J[6] -14 287 6.2 0.60 -0.07 -0.02 -15.36 103 OK 0.015 0.048 105 OK
N4 6 I[6] 14 -27.6 104 0.60 -0.07 -0.02 -15.36 103 OK 0.026 0.046 105 OK
N4 6 J[7] 12 276 03 0.60 -0.03 -0.07 -15.36 103 OK 0.001 0.046 105 OK
N4 7 I[7] 12 -27.1 6.7 0.60 -0.02 -0.07 -15.36 103 OK 0.017 0.045 105 OK
N4 7 J[8] 2.0 271 37 0.60 -0.01 -0.08 -15.36 103 OK 0.009 0.045 105 oK
N4 8 (8] 20 -27.1 37 0.60 -0.01 -0.08 -15.36 103 OK 0.009 0.045 105 OK
N4 8 J[9] 12 271 6.7 0.60 -0.03 -0.07 -15.36 103 OK 0.017 0.045 105 OK
N4 9 I[9] 12 -27.7 03 0.60 -0.03 -007 -15.36 103 OK 0.001 0.046 105 OK
N4 9 J[10] -15 217 10.4 0.60 -0.07 -0.02 -15.36 103 OK 0.026 0.046 105 OK
N4 10 [10] 15 288 6.2 0.60 -0.07 -0.02 -15.36 103 oK 0.015 0.048 105 OK
N4 10 J[11] 71 288 16.3 0.60 -0.17 0.07 -15.36 103 OK 0.041 0.083 107 OK
N4 11 [11] 71 -30.5 139 0.60 -0.17 0.07 -15.36 103 OK 0.035 0.084 107 OK
N4 11 J[12) -16.6 -30.5 241 0.60 -0.33 023 -1536 103 OK 0.060 0.164 111 OK
N4 12 [12] -16.6 -32.8 19.6 0.60 -0.33 0.22 -15.36 103 OK 0.049 0.166 111 OK
N4 12 J[13) 289 328 298 0.60 054 043 -15.36 103 OK 0.074 0.268 116 oK
N4 13 1[13] -28.9 -35.7 130 0.60 -0.54 0.42 -15.36 103 OK 0.033 0.271 116 OK
N4 13 J[14] -38.0 -35.7 231 0.60 -0.69 057 -15.36 103 OK 0.058 0.346 119 oK
N4 14 I[14) -38.0 -39.3 251 0.60 -0.70 057 -1536 103 OK 0.063 0.349 119 OK
N4 14 J[15] 284 -39.3 155 0.60 -0.54 0.41 -15.36 103 OK 0.039 0.269 116 OK
N4 15 [16] 158 1151 226 057 0.09 -0.49 -15.36 103 OK 0.060 0.246 115 oK
N4 15 J[15] 284 -123.2 27.9 057 0.31 074 -15.36 103 OK 0.073 0.370 120 OK
N4 16 [17) 33 -107.5 224 054, -0.13 -0.27 -15.36 103 OK 0.062 0.199 112 OK
N4 16 J[16] 158 -115.1 274 0.54 0.11 -0.54 -1536 103 OK 0.076 0.269 116 OK
N4 17 18] 8.2 -101.2 104 050 -0.01 -0.40 -15.36 103 OK 0.031 0.202 113 OK
N4 17 J[17] 33 -109.8 8.2 050 -0.14 -0.30 -15.36 103 OK 0.025 0.220 113 OK
N4 18 [19] 10.9 -93.9 6.4 0.45 0.11 -053 -15.36 103 OK 0.021 0.266 116 OK
N4 18 J[18) 8.2 -101.2 45 0.45 0.02 -0.47 -15.36 1.03 OK 0.015 0.234 114 OK
N4 19 1[20] 105 -87.3 0.1 0.40 0.17 -061 -1536 103 OK 0.000 0.305 117 OK
N4 19 J[19] 10.9 -93.9 18 0.40 0.17 -0.64 -15.36 103 OK 0.007 0.322 118 OK
N4 20 [21] 9.1 816 22 035 0.21 -0.68 -15.36 103 OK 0.009 0.339 119 OK
N4 20 J[20] 10.5 874 32 0.35 0.26 -0.76 -1536 103 OK 0.014 0.381 121 OK
N4 21 [22) 72 -76.9 36 0.30 0.23 0.74 -15.36 1.03 OK 0.018 0.369 1.20 OK
N4 21 J[21] 9.1 -81.9 39 030 033 -0.88 -1536 103 OK 0.020 0.440 123 OK
N4 22 1[23] 40 723 6.6 0.30 0.02 -0.51 -15.36 103 OK 0.033 0.253 115 OK
N4 22 J[22] 72 774 65 0.30 0.22 0.74 -15.36 103 OK 0.032 0.370 1.20 OK
N4 23 [24] -05 -68.2 92 030 -0.26 -0.20 -1536 103 OK 0.046 0.227 114 OK
N4 23 J[23) 4.0 -73.2 85 0.30 0.02 -0.51 -15.36 1.03 OK 0.042 0.254 115 OK
N4 24 I[25] 5.7 -64.5 11.2 0.30 -0.60 0.17 -15.36 1.03 OK 0.056 0.298 117 oK
N4 24 J[24] 0.5 -69.4 9.9 0.30 -0.26 -0.20 -15.36 103 OK 0.049 0.231 114 OK
N4 25 1[26] -10.9 611 113 0.30 -0.93 052 -15.36 103 OK 0.057 0.465 124 OK
N4 25 J[25] 57 -65.7 94 030 -0.60 0.16 -1536 103 OK 0.047 0.300 117 OK
N4 26 I127] -13.7 -57.6 6.9 0.30 111 0.72 -15.36 103 OK 0.034 0.553 128 OK
N4 2 J[26] -10.9 -62.0 44 030 -0.93 0.52 -15.36 1.03 OK 0.022 0.467 124 oK
N4 27 28] 144 -54.0 28 0.30 -1.14 078 -15.36 103 OK 0.014 0.568 128 OK
N4 27 J[27] 137 -58.0 03 0.30 111 072 -15.36 103 OK 0.001 0.554 128 OK
N4 28 1[29] -133 -50.3 04 0.30 -1.05 072 -1536 103 OK 0.002 0.526 127 OK
N4 28 J[28) -14.4 -53.9 3.9 0.30 -1.14 078 -15.36 103 OK 0.019 0.568 128 OK
N4 29 1[30] -11.0 -46.6 27 0.30 -0.89 0.58 -15.36 1.03 OK 0.013 0.443 123 oK
N4 29 J[29] -133 -49.8 6.6 0.30 -1.05 072 -15.36 103 OK 0.033 0.526 127 OK
N4 30 [31] 7.9 432 a1 0.30 -0.67 038 -15.36 103 OK 0.020 0.334 119 OK
N4 30 J[30] -11.0 -45.9 84 030 -0.88 058 -1536 103 OK 0.042 0.442 123 OK
N4 31 132] -43 -40.3 48 0.30 -0.42 0.15 -15.36 1.03 OK 0.024 0.211 113 OK
N4 31 J[31] 7.9 -42.4 9.4 0.30 -0.67 0.38 -15.36 1.03 OK 0.047 0.333 118 oK
N4 32 1[33] 0.7 -37.8 4.9 0.30 -0.17 -0.08 -15.36 103 OK 0.024 0.126 1.09 OK
N4 32 J[32) 43 -39.4 9.7 0.30 -0.42 0.16 -15.36 103 OK 0.049 0.210 113 OK
N4 33 [34] 26 -36.0 41 030 0.05 -0.29 -1536 103 OK 0.021 0.147 110 OK
N4 33 J[33) 0.7 -37.0 9.1 0.30 0.17 -0.08 -15.36 103 OK 0.045 0.123 1.09 OK
N4 34 I[35] 4.9 -34.9 2.1 0.30 0.21 -0.44 -15.36 1.03 oK 0.010 0.221 114 oK
N4 34 J[34] 26 355 7.1 0.30 0.06 -0.29 -15.36 103 OK 0.035 0.147 1.10 OK
N4 35 1[36] 6.1 -34.4 0.2 0.30 0.29 -0.52 -15.36 103 OK 0.001 0.260 115 OK
N4 35 J[35] 4.9 346 49 0.30 021 -0.44 -15.36 103 OK 0.024 0.221 113 OK
N4 36 137) 6.1 -34.5 2.4 0.30 0.29 -0.52 -15.36 103 OK 0.012 0.262 115 OK
N4 36 J[36] 6.1 343 26 0.30 0.29 -0.52 -15.36 1.03 oK 0.013 0.260 115 oK
N4 37 1[38] 5.1 -35.2 46 0.30 0.22 -0.46 -15.36 103 OK 0.023 0.228 114 OK
N4 37 J[37] 6.1 -34.6 04 0.30 0.29 -0.52 -15.36 103 OK 0.002 0.262 115 oK
N4 38 1[39] 30 -36.5 6.7 0.30 0.08 -0.32 -15.36 103 OK 0.033 0.160 111 OK
N4 38 J[38) 5.1 355 17 0.30 0.22 -0.46 -15.36 103 OK 0.009 0.228 114 OK
N4 39 1[40] 6.4 -38.7 10.9 0.30 -0.55 0.30 -15.36 103 OK 0.054 0.277 116 OK
N4 39 J[39] 2.2 372 6.1 0.30 -0.27 0.02 -15.36 103 OK 0.030 0.134 1.09 OK
N4 40 [41] -105 -41.9 106 0.30 -0.84 056 -15.36 103 OK 0.053 0.421 122 OK
N4 40 J[40] 6.4 -39.8 6.0 0.30 -0.56 029 -15.36 103 OK 0.030 0.279 116 OK
N4 a1 1[42] 143 -45.6 96 0.30 -1.10 0.80 -15.36 103 OK 0.048 0.552 128 OK
N4 a1 J[41] -105 -42.9 54 0.30 -0.85 056 -15.36 103 oK 0.027 0.423 122 OK
N4 42 1[43] 172 -49.7 79 0.30 -1.31 098 -15.36 103 OK 0.039 0.657 132 OK
N4 22 J[42] -14.3 -46.5 4.0 0.30 111 0.80 -15.36 103 OK 0.020 0.553 128 OK
N4 43 1[44] -19.0 -53.9 52 0.30 -1.44 1.03 -15.36 1.03 OK 0.026 0.722 134 oK
N4 43 J[43] 172 -50.3 17 0.30 -1.32 0.98 -15.36 103 OK 0.009 0.658 132 OK
N4 a4 145] -19.0 -58.2 16 0.30 -1.46 0.99 -15.36 103 OK 0.008 0.730 135 OK
N4 44 J[44] -19.0 -54.2 15 0.30 -1.45 101 -15.36 103 OK 0.007 0.723 134 OK
N4 45 1[46] -16.8 624 31 0.30 -1.33 091 -15.36 103 OK 0.016 0.664 132 OK
N4 45 J[45] -19.0 -58.0 56 030 -1.46 101 -1536 103 OK 0.028 0.730 135 OK
N4 46 1[47) 119 -66.2 8.8 0.30 -1.02 057 -15.36 103 OK 0.044 0.508 1.26 OK
N4 46 J[46] 168 615 10.8 0.30 -1.33 092 -15.36 103 OK 0.054 0.663 132 OK
N4 47 1[48] 55 -69.7 123 0.30 -0.60 013 -15.36 103 OK 0.061 0.208 117 OK
N4 a7 J[47) 119 -64.8 136 0.30 -1.01 058 -15.36 103 OK 0.068 0.505 126 OK
N4 48 1[49] 0.6 732 117 0.30 -0.20 -0.28 -15.36 1.03 OK 0.059 0.244 115 OK
N4 48 J[48] 55 -68.2 125 0.30 -0.59 0.14 -15.36 103 OK 0.062 0.206 117 OK
N4 49 1[50] 54 77.0 95 0.30 0.10 -0.61 -15.36 103 OK 0.047 0.307 117 oK
N4 49 J[49) 06 719 96 0.30 -0.20 -0.28 -15.36 103 OK 0.048 0.240 114 OK
N4 50 [51] 8.3 -81.3 6.1 0.30 0.28 -0.83 -15.36 1.03 OK 0.031 0.413 122 OK
N4 50 J[50] 54 -76.3 58 030 0.10 -061 -1536 103 OK 0.029 0.305 117 OK
N4 51 1[52] 104 -86.6 47 0.35 0.26 -0.76 -15.36 103 OK 0.020 0.379 1.20 OK
N4 51 J[51] 83 -80.8 37 035 0.18 -0.64 -15.36 103 OK 0.016 0.319 118 OK
N4 52 1[53] 113 -92.9 27 0.40 0.19 -0.66 -15.36 103 OK 0.010 0.329 118 OK
N4 52 J[52] 10.4 -86.4 10 0.40 0.17 -0.61 -15.36 1.03 OK 0.004 0.303 117 OK
N4 53 1[54] 89 -1003 39 0.45 0.04 -0.49 -1536 103 OK 0.013 0.243 114 oK
N4 53 J[53] 113 -92.9 5.8 0.45 0.13 -0.54 -15.36 103 OK 0.019 0.271 116 OK
N4 54 1[55] 42 -108.9 7.8 050 -0.12 0.32 -15.36 103 OK 0.023 0.218 113 OK
N4 54 J[54] 89 -100.3 10.0 050 0.01 -0.41 -15.36 103 OK 0.030 0.207 113 OK
N4 55 1[56] 16.6 -114.2 273 054, 0.13 -0.55 -15.36 1.03 OK 0.076 0.277 116 OK
N4 55 J[55] 4.2 -106.5 224 0.54 011 -0.28 -15.36 1.03 OK 0.062 0.197 112 oK
N4 56 I[1] 292 1222 278 057 0.32 0.75 -15.36 103 OK 0.073 0.377 1.20 OK
N4 56 J[56] 16.6 -114.2 225 057 0.11 051 -15.36 103 OK 0.059 0.254 115 OK
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A.5.5.5.

Load combination SLU 5
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO ]
PSP
i ] P T e T ]

[ Eovmmy | 26400 |

[ Ratvmmy | 3700 | [ Faivmmy [ 3071

oo Nfmm?] | 1536 | [fagson N/mm1] 1030

[ VERIFICHE SEZIONI NON FESSURATE

- Sollecitazion interne Resistenze di progetio Verifica a tagiio secondo EC2
Combinazione dil g0 oo Nodo Ma No Va d Goup Gt Ton, 500 fogss | Risultato verifica T Tg_ fovaecy | Verificaataglio
carico kNl kNI kN] m . , o i , , A

[Nmm?] [N/mm?) [Nimm?] [Nimnr’] [N/mm?] NP | INm] | Tep me S Fova
N5 1 [0 307 643 %53 0.60 -0.62 0.40 -1536 103 oK 0.113 0.309 117 oK
N5 1 J[2] -54.4 -64.3 54.9 0.60 -1.01 0.80 -15.36 1.03 OK 0.137 0.507 1.26 OK
N5 2 2 544 584 202 0,60 100 081 1536 108 oK 0,060 0.502 126 oK
N5 2 3 “448 584 121 0.60 084 0.65 -1536 103 oK 0.035 0.422 122 oK
N5 3 3] 448 537 05 0.60 084 0.66 1536 103 oK 0.101 0418 122 oK
N5 3 J[4] -27.1 -53.7 30.4 0.60 -0.54 0.36 -15.36 1.03 OK 0.076 0.271 1.16 OK
N5 4 4] 271 500 342 0.60 053 0.37 1536 108 oK 0.086 0.267 116 oK
NS 7 I[5] ‘125 -50.0 241 0.60 029 0.13 -1536 103 oK 0.060 0.146 110 oK
N5 5 (5] 125 473 241 0.60 “0.29 0.13 “1536 103 oK 0.060 0.124 110 oK
N5 5 J[6] -3.0 -47.3 14.0 0.60 -0.13 -0.03 -15.36 1.03 OK 0.035 0.079 1.07 OK
N5 6 (6] 30 255 125 0.60 013 .03 1536 108 oK 0.036 0.076 107 oK
N5 6 7] 17 455 43 0.60 “0.05 -0.10 71536 103 oK 0.011 0.076 107 oK
NS 7 [ 17 447 79 0.60 “0.05 “0.10 1536 103 oK 0,020 0.074 107 oK
N5 7 JE 31 -44.7 25 0.60 -0.02 -0.13 -15.36 1.03 OK 0.006 0.074 1.07 OK
NS 8 8] 31 a7 25 0.60 002 0.3 1536 108 oK 0,006 0.075 107 oK
NS 8 (9] 17 247 7.9 0.60 ~0.05 -0.10 “1536 103 oK 0,020 0.075 107 oK
NS 9 i[9] 7 457 45 0.60 005 “0.10 1536 103 oK 0.011 0.076 107 oK
NS 9 J[]ﬂ] -3.1 -45.7 146 0.60 -0.13 -0.03 -15.36 1.03 OK 0.036 0.076 1.07 OK
NS 10 110 X 475 123 0.60 013 -0.03 1536 103 oK 0,036 0.079 107 oK
NS 10 e 128 475 245 0.60 “0.29 0.13 “1536 103 oK 0.061 0.146 110 oK
NS [ e 128 503 245 0.60 0.30 0.13 1536 103 oK 0.061 0.148 110 oK
NS 11 J[12] -21.5 -50.3 34.6 0.60 -0.54 0.37 -15.36 1.03 OK 0.086 0.271 116 OK
NS 12 [12) 275 “54.1 311 0.60 055 0.37 “1536 103 oK 0.078 0.274 116 oK
N5 1 I3 456 sa1 412 0.60 “0.85 0.67 71536 103 oK 0.103 0.425 122 oK
N5 13 13 456 -58.9 148 0.60 086 0.66 1536 103 oK 0.037 0.429 123 oK
NS 13 3[14] 555 589 249 0.60 102 0.83 1536 108 oK 0.062 0512 126 oK
NS 14 (14 55,5 -64.9 54.9 0.60 103 082 “1536 103 oK 0.137 0517 126 oK
N5 14 18] 318 649 %3 0.60 “0.64 0.42 1536 103 oK 0113 0319 118 oK
NS 15 i[16] 53 2101 503 057 027 047 1536 103 oK 013 0.369 120 oK
NS 15 3[15] 318 2181 556 057 0.20 097 1536 108 oK 0.146 0.485 125 oK
NS 16 [17) 206 2024 493 054 ~0.80 0.05 “1536 103 oK 0.137 0.399 121 oK
NS 16 J16] 53 2101 543 058 “0.28 ~050 1536 103 oK 0.151 0.389 121 oK
N5 17 \[l_B] -13.5 -199.9 14.6 0.50 -0.72 -0.08 -15.36 1.03 OK 0.044 0.400 121 OK
N5 17 (7] 206 2085 124 0.50 091 0.08 1536 108 oK 0.037 0.455 124 oK
N5 18 I[19) 101 “192.5 76 0.45 073 “0.13 71536 103 oK 0.025 0.428 123 oK
NS 18 J0a8] 135 ~199.9 57 0.45 “0.84 ~0.05 1536 103 oK 0.019 0.444 123 oK
N5 19 1[20] -11.6 -186.0 2.0 0.40 -0.90 -0.03 -15.36 1.03 OK 0.008 0.465 1.24 OK
N5 19 J[19] 101 1925 36 0.40 086 -0.10 1536 108 oK 0.014 0.481 125 oK
N5 20 21 ‘122 “180.3 0.7 0.35 EXT) 0.08 71536 103 oK 0.003 0.555 128 oK
NS 20 3[20] 116 1861 17 0.35 110 0.03 1536 103 oK 0.007 0549 127 oK
N5 21 \[2_2] -11.3 -175.2 18 0.30 -1.34 0.17 -15.36 1.03 OK 0.009 0.669 1.32 OK
NS 21 J[21] 122 “1803 15 0.30 a1 0.1 1536 103 oK 0.007 0.705 134 oK
N5 2 (23] ETE) 1701 05 0.30 130 0.17 71536 103 oK 0.002 0.652 132 oK
NS 22 322] ETE] 751 06 0.30 EEY] 0.17 1536 103 oK 0.003 0.669 132 oK
NS 23 24] 106 1650 06 0.30 125 0.15 1536 108 oK 0.003 0.627 131 oK
NS 23 323 ETE) “170.0 14 0.30 130 0.17 1536 103 oK 0.007 0.652 132 oK
N5 24 I125] ETX) 1599 04 0.30 120 0.14 1536 103 oK 0.002 0.602 130 oK
NS 24 24] 106 16438 17 0.30 ERS 0.5 1536 103 oK 0,009 0.627 131 oK
NS 2 [26] 99 1552 06 0.30 118 0.14 1536 108 oK 0.003 0.588 129 oK
NS 25 325 0.1 “150.8 13 0.30 120 0.14 “1536 103 oK 0.007 0.601 130 oK
N5 2% 27] ETX) 1507 16 0.30 ERY 017 71536 103 oK 0.008 0.586 129 oK
NS 2 326] 99 1551 09 0.30 ERT] 0.14 1536 103 oK 0.004 0.588 129 oK
N5 27 (28] 102 1467 19 030 117 019 1536 108 oK 0,009 0.586 120 oK
NS 27 327 101 1508 11 0.30 117 0.17 “1536 103 oK 0.006 0.586 129 oK
N5 28 129 97 -143.0 0.7 0.30 ERE] 0.17 “1536 103 oK 0.004 0.563 128 oK
N5 28 J[Z_B] -10.2 -146.6 2.8 0.30 -1.17 0.19 -15.36 1.03 OK 0.014 0.586 1.29 OK
N5 29 [30] 75 1394 25 0.30 097 0.04 1536 108 oK 0.012 0.483 125 oK
NS 29 J[29] -9.7 1426 6.4 0.30 EXD) 017 “1536 103 oK 0.032 0.562 128 oK
NS 30 131] 28 EET] 49 0.30 “0.64 ~0.26 1536 103 oK 0.025 0.453 124 oK
N5 30 J[@] -7.5 -138.5 12.6 0.30 -0.96 0.04 -15.36 1.03 OK 0.063 0.481 1.25 OK
N5 31 [32] 28 1322 33 0.30 025 -0.63 1536 108 oK 0.016 0.441 123 oK
N5 31 Nen] 28 “134.4 182 0.30 “0.64 “0.26 71536 103 oK 0.001 0.428 123 oK
NS 32 133] 73 1292 26 0.30 0.06 092 1536 103 oK 0.013 0.458 124 oK
N5 32 J[.’g] 2.8 -130.8 19.4 0.30 -0.25 -0.62 -15.36 1.03 OK 0.097 0.436 1.23 OK
NS 33 [34] 7.4 1277 103 0.30 0.07 0.9 1536 108 oK 0.052 0.459 124 oK
N5 3 333 73 “128.7 119 0.30 0.06 “0.92 “1536 103 oK 0.059 0.458 124 oK
N5 34 i[35) 34 1275 151 0.30 ~0.20 ~0.65 1536 103 oK 0.076 0.425 122 oK
NS 34 J[34] 74 -128.1 03 0.30 0.07 -0.92 -15.36 1.03 OK 0.001 0.460 124 OK
N5 35 I[36] 14 “128.1 132 0.30 052 034 1536 103 oK 0.066 0.427 122 oK
N5 35 335] 34 “1283 47 0.30 ~0.20 ~0.65 “1536 103 oK 0.023 0.428 123 oK
NS 36 137] 40 1290 78 0.30 .70 “0.16 1536 103 oK 0,039 0.430 123 oK
NS 36 3[3_5] -14 -128.7 2.7 0.30 -0.52 -0.34 -15.36 1.03 OK 0.014 0.429 123 OK
NS 37 I[38] a7 “120.8 4.0 0.30 075 012 “1536 103 oK 0,020 0433 123 oK
N5 37 7] 40 1292 10 0.30 “0.70 “0.16 71536 103 oK 0.005 0431 123 oK
NS 38 139 46 1309 23 0.30 075 013 1536 103 oK 0011 0436 123 oK
NS 38 3[38] 47 1299 27 0.30 075 012 1536 108 oK 0.013 0433 123 oK
NS 39 I[40) EX) 1325 27 0.30 110 0.22 -1536 103 oK 0.013 0551 128 oK
N5 39 9] 98 1309 21 0.30 109 0.22 1536 103 oK 0.011 0544 127 oK
N5 40 1[41] -8.9 -134.5 0.2 0.30 -1.04 0.14 -15.36 1.03 OK 0.001 0.520 1.26 OK
N5 40 3[40] 99 1324 44 0.30 110 0.22 1536 108 oK 0.022 0.551 128 oK
NS a1 I[42) 75 1369 0.7 0.30 “0.96 0.04 -1536 103 oK 0.003 0.478 125 oK
NS a1 3] 89 D) 49 0.30 Lo 0.14 1536 103 oK 0.025 0519 126 oK
N5 42 \[4_3] -6.3 -139.8 0.5 0.30 -0.88 -0.05 -15.36 1.03 OK 0.002 0.466 1.24 OK
NS a2 J[42] 75 1366 44 0.30 095 0.04 1536 108 oK 0.022 0477 125 oK
N5 43 1[44) 56 1433 03 0.30 “0.85 S0t 71536 103 oK 0.002 0.478 125 oK
NS 43 3] 63 1396 32 0.30 “0.88 ~0.05 1536 103 oK 0.016 0.465 124 oK
N5 44 \[4_5] -5.5 -147.2 14 0.30 -0.86 -0.12 -15.36 1.03 OK 0.007 0.491 1.25 OK
NS 4 3[44] 56 1432 16 0.30 085 011 1536 108 oK 0.008 0477 125 oK
N5 45 1[46] 6.1 1517 25 0.30 “0.01 -0.10 “1536 103 oK 0.013 0.506 126 oK
N5 a5 3045 55 1473 00 0.30 ~0.86 013 1536 103 oK 0.000 0.491 125 oK
NS 46 1[47] 73 -156.6 34 0.30 -1.01 -0.03 -15.36 1.03 OK 0.017 0.522 126 OK
NS 46 J[46] 6.1 1520 14 0.30 091 -0.10 1536 108 oK 0.007 0.507 126 oK
NS 47 48] 88 “161.9 37 0.30 ERE] 0.05 71536 103 oK 0.018 0.564 128 oK
NS a7 347] 73 1570 23 0.30 ET) ~0.04 1536 103 oK 0.012 0523 126 oK
N5 8 i[49) 101 1673 30 0.30 123 0.12 1536 108 oK 0.015 0,617 130 oK
NS 48 J[48] 88 “162.2 23 0.30 ERE 0.05 -1536 103 oK 0.011 0.565 128 oK
NS 49 I150] ETH) “1726 18 0.30 EE) 0.16 1536 103 oK 0.009 0.655 132 oK
N5 49 J[AE] -10.1 -167.5 17 0.30 -1.23 0.12 -15.36 1.03 OK 0.008 0.617 1.30 OK
N5 50 @] -12.3 -177.9 23 0.30 -141 0.22 -15.36 1.03 OK 0.012 0.705 134 OK
NS 50 J50] “11.0 1728 27 0.30 EE 0.16 “1536 103 oK 0.013 0.655 132 oK
N5 51 2] 120 “183:8 i1 0.35 ERT) 0.06 1536 103 oK 0.005 0.555 128 oK
N5 51 JEI] -12.3 -178.0 0.1 0.35 -1.11 0.09 -15.36 1.03 OK 0.001 0.554 1.28 OK
NS 52 53] 107 1902 33 0.40 088 ~0.07 15,36 103 oK 0.012 0.476 124 oK
NS 52 352 “12.0 “183.7 16 0.40 “0.01 “0.01 “1536 103 oK 0.006 0.459 124 oK
N5 53 [54] ETX) “1976 58 0.45 “0.86 “0.02 1536 103 oK 0.019 0.439 123 oK
N5 53 JIE] -10.7 -190.2 7.7 0.45 -0.74 -0.10 -15.36 1.03 OK 0.026 0.423 1.22 OK
NS 54 I[55 212 -206.2 123 0.50 092 0.10 1536 108 oK 0.037 0.460 124 oK
NS 54 J(54] ‘141 “197.6 145 0.50 073 ~0.06 -1536 103 oK 0.084 0.3% 121 oK
NS 55 I[56] 44 2078 537 054 029 “0.48 1536 103 oK 0.129 0.385 121 oK
N5 55 .]15_5] -21.2 -200.2 48.7 0.54 -0.81 0.06 -15.36 1.03 OK 0.135 0.403 121 OK
NS 56 1] 307 2159 55.1 057 0.19 ~0.04 1536 108 oK 0.145 0472 124 oK
N5 56 356 44 207.8 498 057 “0.28 “0.45 “1536 103 oK 0.131 0.365 120 oK

Seite / Pag. 111/178
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op 2t AT
n 18 8.1 . 14

midas Gen
POST- S50R
BEAM DIAGRAM
SHEAR-Z
48.23
39.42
30.60
21.79
12.98
0.00
-4.65
-13.46
-31.09
-39.90
-48.72
5T: Ne
e a—
MIN : 15
FILE: GL-F4E_T1-
UNIT: kil
DATE: 03/12/2014
"~ VIEW-DIRECTION
?-P
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO ]
[ Ral/mmy | 3700 | [ Falvmmy | 3071 ] [ fexoosN/mm [ 206 |

[ 7 [ 160 ] [ aee T 080 ] [ Ao [ o0 ]

[Cfegsos N/mm?) [ 1536 | [fagsos /mm3)] 1030 | [ Eolv/mmy [ 26400 |

[ VERIFICHE SEZIONI NON FESSURATE

. . Sollecitazioni interne ogetto Verifica a taglio secondo EC2
Combinazione dif g0 oo | Nodo My N Va d Coun Ot Tomaon | Risultato verifica T Oep Tovae | Verificaa taghio
caree L 15 1Y o) [Nl [Nl [N/l [Nl N/ g i SF,
mm’] [N/mm?®] [N/mm?] Tep.max = Feva
N6 1 1[1] -39.6 -46.5 19.2 0.60 -0.74 0.58 -15.36 1.03 OK 0.048 0.369 1.20 OK
N6 1 J[2] -51.0 -46.5 288 0.60 -0.93 0.77 -15.36 1.03 OK 0.072 0.464 124 OK
N6 2 1[2] -51.0 -42.2 304 0.60 -0.92 0.78 -15.36 1.03 OK 0.076 0.460 1.24 OK
N6 2 J[3] -38.3 -42.2 203 0.60 -0.71 0.57 -15.36 1.03 OK 0.051 0.354 119 OK
N6 3 3] -38.3 -38.8 383 0.60 -0.70 0.57 -15.36 1.03 OK 0.096 0.351 1.19 OK
N6 3 J[4] -217 -38.8 282 0.60 -0.43 0.30 -15.36 1.03 OK 0.070 0.213 113 OK
N6 4 1[4 -21.7 -36.1 30.2 0.60 -0.42 0.30 -15.36 1.03 OK 0.076 0.211 1.13 OK
N6 4 J[s] -9.1 -36.1 20.1 0.60 -0.21 0.09 -15.36 1.03 OK 0.050 0.106 1.08 OK
N6 5 15] -9.1 -34.2 20.1 0.60 -0.21 0.09 -15.36 1.03 OK 0.050 0.104 1.08 OK
N6 5 J[6] -16 -34.2 10.0 0.60 -0.08 -0.03 -15.36 1.03 OK 0.025 0.057 1.06 OK
N6 6 16] -1.6 -32.9 12.2 0.60 -0.08 -0.03 -15.36 1.03 OK 0.031 0.055 1.06 OK
N6 6 J[7] 20 -32.9 21 0.60 -0.02 -0.09 -15.36 1.03 OK 0.005 0.055 1.06 OK
N6 7 7 2.0 -32.3 73 0.60 -0.02 -0.09 -15.36 1.03 OK 0.018 0.054 1.06 OK
N6 7 J[8] 31 -32.3 31 0.60 0.00 -0.10 -15.36 1.03 OK 0.008 0.054 1.06 OK
N6 8 18] 31 -32.3 32 0.60 0.00 -0.10 -15.36 1.03 OK 0.008 0.054 1.06 OK
N6 8 J[9] 20 -32.3 72 0.60 -0.02 -0.09 -15.36 1.03 OK 0.018 0.054 1.06 OK
N6 9 19 2.0 -33.0 24 0.60 -0.02 -0.09 -15.36 1.03 OK 0.006 0.055 1.06 OK
N6 9 J[10] -1.7 -33.0 125 0.60 -0.08 -0.03 -15.36 1.03 OK 0.031 0.055 1.06 OK
N6 10 I[10] -1.7 -34.4 11.2 0.60 -0.09 -0.03 -15.36 1.03 OK 0.028 0.057 1.06 OK
N6 10 J[11] -9.8 -34.4 213 0.60 -0.22 0.11 -15.36 1.03 OK 0.053 0.110 1.08 OK
N6 11 I[11] -9.8 -36.4 213 0.60 -0.22 0.10 -15.36 1.03 OK 0.053 0.112 1.08 OK
N6 11 J[12] -23.0 -36.4 315 0.60 -0.44 0.32 -15.36 1.03 OK 0.079 0.222 1.14 OK
N6 12 1[12] -23.0 -39.1 30.9 0.60 -0.45 0.32 -15.36 1.03 OK 0.077 0.224 1.14 OK
N6 12 J[13] -41.0 -39.1 411 0.60 -0.75 0.62 -15.36 1.03 OK 0.103 0.374 1.20 OK
N6 13 I[13] -41.0 -42.6 239 0.60 -0.75 0.61 -15.36 1.03 OK 0.060 0.377 1.20 OK
N6 13 J[14] -55.5 -42.6 34.0 0.60 -1.00 0.81 -15.36 1.03 OK 0.085 0.498 1.25 OK
N6 14 I[14] -55.5 -46.9 27.0 0.60 -1.00 0.81 -15.36 1.03 OK 0.067 0.501 1.26 OK
N6 14 J[15] -45.0 -46.9 174 0.60 -0.83 0.67 -15.36 1.03 OK 0.043 0.414 1.22 OK
N6 15 |[l_5] 25.7 -151.3 36.0 0.57 0.21 -0.74 -15.36 1.03 OK 0.095 0.370 1.20 OK
N6 15 J[15] 45.0 -159.3 41.2 0.57 0.55 -1.11 -15.36 1.03 OK 0.108 0.555 1.28 OK
N6 16 I[17] 6.6 -143.6 35.6 0.54 -0.13 -0.40 -15.36 1.03 OK 0.099 0.266 116 OK
N6 16 J[16] 25.7 -151.3 40.6 0.54 0.25 -0.81 -15.36 1.03 OK 0.113 0.404 1.22 OK
N6 17 I[18] 10.7 -139.8 89 0.50 -0.02 -0.54 -15.36 1.03 OK 0.027 0.280 116 OK
N6 17 J[17] 6.6 -148.4 6.7 0.50 -0.14 -0.46 -15.36 1.03 OK 0.020 0.297 117 OK
N6 18 1[19] 119 -132.4 32 0.45 0.06 -0.65 -15.36 1.03 OK 0.011 0.323 118 OK
N6 18 J[18] 10.7 -139.8 13 0.45 0.01 -0.63 -15.36 1.03 OK 0.004 0.314 1.18 OK
N6 19 1[20] 8.7 -125.9 56 0.40 0.01 -0.64 -15.36 1.03 OK 0.021 0.320 118 OK
N6 19 J[19] 11.9 -132.4 72 0.40 0.11 -0.78 -15.36 1.03 OK 0.027 0.388 1.21 OK
N6 20 I[21] 45 -120.6 78 0.35 -0.12 -0.57 -15.36 1.03 OK 0.033 0.345 119 OK
N6 20 J[20] 8.7 -126.4 8.8 0.35 0.06 -0.79 -15.36 1.03 OK 0.038 0.393 1.21 OK
N6 21 1[22] -0.3 -116.5 9.4 0.30 -0.40 -0.37 -15.36 1.03 OK 0.047 0.388 121 OK
N6 21 J[21] 45 -121.5 9.7 0.30 -0.10 -0.71 -15.36 1.03 OK 0.049 0.405 1.22 OK
N6 22 1[23] -6.9 -112.5 133 0.30 -0.83 0.08 -15.36 1.03 OK 0.067 0.416 122 OK
N6 22 J[22] -0.3 -117.5 13.2 0.30 -0.41 -0.38 -15.36 1.03 OK 0.066 0.392 1.21 OK
N6 23 1[24] -14.3 -109.1 153 0.30 -1.32 0.59 -15.36 1.03 OK 0.077 0.659 132 OK
N6 23 J[23] -6.9 -114.1 14.6 0.30 -0.84 0.08 -15.36 1.03 OK 0.073 0.419 1.22 OK
N6 24 1[25] -21.3 -106.0 14.7 0.30 -1.78 1.07 -15.36 1.03 FESSURATA 0.073 0.888 141 OK
N6 24 J[24] -14.3 -110.9 13.3 0.30 -1.32 0.59 -15.36 1.03 OK 0.067 0.662 1.32 OK
N6 25 1[26] -25.4 -102.6 9.1 0.30 -2.03 1.35 -15.36 1.03 FESSURATA 0.045 1.017 1.45 OK
N6 25 J[25] -21.3 -107.3 72 0.30 -1.78 1.06 -15.36 1.03 FESSURATA 0.036 0.890 1.41 OK
N6 26 I[27] -24.2 -98.6 11 0.30 -1.94 1.29 -15.36 1.03 FESSURATA 0.006 0.971 1.44 OK
N6 26 J[26] -25.4 -103.0 36 0.30 -2.04 1.35 -15.36 1.03 FESSURATA 0.018 1.018 1.45 OK
N6 27 1[28] -18.4 -93.6 10.2 0.30 -1.54 0.91 -15.36 1.03 OK 0.051 0.768 1.36 OK
N6 27 J[27] -24.2 -97.7 13.2 0.30 -1.94 1.29 -15.36 1.03 FESSURATA 0.066 0.970 1.43 OK
N6 28 1[29] -8.4 -88.0 18.1 0.30 -0.86 0.27 -15.36 1.03 OK 0.091 0.428 1.23 OK
N6 28 J[28] -18.4 -91.7 216 0.30 -1.53 0.92 -15.36 1.03 OK 0.108 0.765 1.36 OK
N6 29 1[30] 5.0 -81.9 24.9 0.30 0.06 -0.61 -15.36 1.03 OK 0.124 0.303 117 OK
N6 29 J[29] -8.4 -85.1 28.8 0.30 -0.85 0.28 -15.36 1.03 OK 0.144 0.423 1.22 OK
N6 30 I[31] 20.7 -75.5 27.0 0.30 1.13 -1.63 -15.36 1.03 FESSURATA 0.135 0.816 1.38 OK
N6 30 J[30] 5.0 -78.2 348 0.30 0.07 -0.59 -15.36 1.03 OK 0.174 0.296 117 OK
N6 31 1[32] 353 -69.5 21.2 0.30 212 -2.59 -15.36 1.03 FESSURATA 0.106 1.293 1.55 OK
N6 31 J[31] 20.7 -71.6 36.1 0.30 114 -1.62 -15.36 1.03 0.181 0.810 1.38 OK
N6 32 1[33] 449 -64.8 76 0.30 278 -3.21 -15.36 1.03 0.038 1.604 1.65 OK
N6 32 J[32] 35.3 -66.4 29.6 0.30 213 -2.58 -15.36 1.03 0.148 1.288 154 OK
N6 33 1[34] 46.4 -62.5 74 0.30 2.89 -3.30 -15.36 1.03 FESSURATA 0.037 1.651 1.66 OK
N6 33 J[3_3] 449 -63.5 147 0.30 278 -3.20 -15.36 1.03 FESSURATA 0.074 1.602 1.65 OK
N6 34 1[35] 412 -62.3 17.6 0.30 254 -2.95 -15.36 1.03 FESSURATA 0.088 1.476 1.61 OK
N6 34 J[34] 46.4 -62.9 22 0.30 2.89 -3.30 -15.36 1.03 FESSURATA 0.011 1.652 1.66 OK
N6 35 1[36] 325 -63.3 21.0 0.30 1.96 -2.38 -15.36 1.03 FESSURATA 0.105 1.189 1.51 OK
N6 35 J[35] 412 -63.5 125 0.30 253 -2.96 -15.36 1.03 FESSURATA 0.062 1478 161 OK
N6 36 I[37] 234 -65.0 20.8 0.30 1.34 -1.77 -15.36 1.03 FESSURATA 0.104 0.887 1.40 OK
N6 36 J[36] 325 -64.8 158 0.30 1.95 -2.38 -15.36 1.03 FESSURATA 0.079 1192 151 OK
N6 37 138] 14.4 -67.1 205 0.30 0.73 -1.18 -15.36 1.03 OK 0.103 0.591 1.29 OK
N6 37 J[37] 234 -66.5 155 0.30 134 -1.78 -15.36 1.03 FESSURATA 0.077 0.889 141 OK
N6 38 1[39] 5.7 -69.6 19.9 0.30 0.15 -0.61 -15.36 1.03 OK 0.099 0.305 117 OK
N6 38 J[38] 14.4 -68.6 149 0.30 0.73 -1.19 -15.36 1.03 OK 0.074 0.593 129 OK
N6 39 1[40] -8.4 -73.1 203 0.30 -0.80 0.31 -15.36 1.03 OK 0.101 0.401 1.21 OK
N6 39 J[39] 0.6 -71.5 155 0.30 -0.20 -0.28 -15.36 1.03 OK 0.077 0.238 1.14 OK
N6 40 I[41] -15.1 -77.2 15.7 0.30 -1.26 0.75 -15.36 1.03 OK 0.079 0.631 1.31 OK
N6 40 J[40] -8.4 -75.0 111 0.30 -0.81 0.31 -15.36 1.03 OK 0.056 0.404 1.22 OK
N6 41 1[42] -19.2 -81.2 104 0.30 -1.55 1.01 -15.36 1.03 OK 0.052 0.775 1.36 OK
N6 41 J[41] -15.1 -78.5 6.1 0.30 -1.27 0.74 -15.36 1.03 OK 0.031 0.633 131 OK
N6 42 1[43] -20.3 -85.1 4.2 0.30 -1.64 1.07 -15.36 1.03 FESSURATA 0.021 0.819 1.38 OK
N6 42 J[42] -19.2 -81.9 0.3 0.30 -1.55 1.01 -15.36 1.03 OK 0.002 0.776 1.36 OK
N6 43 I[44] -18.1 -88.6 28 0.30 -1.50 0.91 -15.36 1.03 OK 0.014 0.750 1.35 OK
N6 43 J[43] -20.3 -85.0 6.3 0.30 -1.64 1.07 -15.36 1.03 FESSURATA 0.031 0.819 1.38 OK
N6 44 1[45] -12.5 -91.8 9.7 0.30 -1.14 0.52 -15.36 1.03 OK 0.049 0.568 1.28 OK
N6 44 J[44] -18.1 -87.7 12.7 0.30 -1.50 0.91 -15.36 1.03 OK 0.064 0.748 1.35 OK
N6 45 |[4_5] -6.3 -94.7 111 0.30 -0.74 0.11 -15.36 1.03 OK 0.055 0.369 1.20 OK
N6 45 J[45] -12.5 -90.3 135 0.30 -113 0.53 -15.36 1.03 OK 0.068 0.566 1.28 OK
N6 46 I[47] -1.1 -98.0 9.6 0.30 -0.40 -0.26 -15.36 1.03 OK 0.048 0.327 1.18 OK
N6 46 J[46] -6.3 -93.3 115 0.30 -0.73 0.11 -15.36 1.03 OK 0.058 0.366 1.20 OK
N6 47 1[48] 29 -101.8 7.2 0.30 -0.15 -0.53 -15.36 1.03 OK 0.036 0.339 119 OK
N6 47 J[47] -1.1 -96.9 85 0.30 -0.39 -0.25 -15.36 1.03 OK 0.043 0.323 1.18 OK
N6 48 1[49] 57 -106.0 53 0.30 0.03 -0.73 -15.36 1.03 OK 0.026 0.367 120 OK
N6 48 J[48] 29 -101.0 6.0 0.30 -0.15 -0.53 -15.36 1.03 OK 0.030 0.337 1.19 OK
N6 49 1[50] 77 -110.5 4.0 0.30 0.15 -0.88 -15.36 1.03 OK 0.020 0.441 123 OK
N6 49 J[49] 5.7 -105.4 4.1 0.30 0.03 -0.73 -15.36 1.03 OK 0.021 0.366 1.20 OK
N6 50 I[51] 8.7 -115.3 21 0.30 0.20 -0.96 -15.36 1.03 OK 0.011 0.482 125 OK
N6 50 J[50] 77 -110.2 18 0.30 0.15 -0.88 -15.36 1.03 OK 0.009 0.441 1.23 OK
N6 51 1[52) 10.0 -120.9 3.0 0.35 0.14 -0.83 -15.36 1.03 OK 0.013 0.416 122 OK
N6 51 J[51] 8.7 -115.0 2.0 0.35 0.10 -0.75 -15.36 1.03 OK 0.009 0.377 1.20 OK
N6 52 1[53] 111 -127.2 3.0 0.40 0.10 -0.73 -15.36 1.03 OK 0.011 0.366 1.20 OK
N6 52 J[52] 10.0 -120.7 14 0.40 0.07 -0.67 -15.36 1.03 OK 0.005 0.337 1.19 OK
N6 53 1[54] 8.6 -134.6 39 0.45 -0.04 -0.55 -15.36 1.03 OK 0.013 0.299 117 OK
N6 53 J[53] 11.1 -127.2 5.8 0.45 0.04 -0.61 -15.36 1.03 OK 0.019 0.305 117 OK
N6 54 I[55] 37 -143.2 8.3 0.50 -0.20 -0.37 -15.36 1.03 OK 0.025 0.286 1.16 OK
N6 54 J[54] 8.6 -134.6 10.5 0.50 -0.06 -0.48 -15.36 1.03 OK 0.031 0.269 1.16 OK
N6 55 1[56] 21.4 -146.8 38.0 0.54 0.17 -0.71 -15.36 1.03 OK 0.106 0.356 119 OK
N6 55 J[55] 37 -139.1 33.0 0.54 -0.18 -0.33 -15.36 1.03 OK 0.092 0.258 1.15 OK
N6 56 1] 39.6 -154.8 39.0 0.57 0.46 -1.00 -15.36 1.03 OK 0.103 0.502 1.26 OK
N6 56 J[56] 21.4 -146.8 338 0.57 0.14 -0.65 -15.36 1.03 OK 0.089 0.327 1.18 OK
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Table 8 Beam end release input value

2 3 4

(-] 7 8 ] 10 11

12 13 14

Figure 29 Beam end release

Element Type Fxi Fyi Fzi Mxi Myi Mzi FXxj Fyj Fzj Mx;j Myj Mzj
27 Value 12400
34 Value 4300
41 Value 9950
| ITERAZIONE SECONDO IL METODO DI POTTLER I
[ CALCOLO CERNIERE PLASTICHE ]
| ITERAZIONE IN NODO 34 i ]
| MIDAS POTTLER
[ Clinziate. aroiwaria | _0.000233 | [radiknrm] | "I s TE i E, 26'400'000 [k\/m?]
[2/C s, arbivaria] 4300 | [kN'mirad] | d 0.30 [m]
e 0.1417 m;
Maodo 13.740 [kN*m] B a 0.02 [m]
Noodo 96.956 kN] - T Poser 0.0032067 rad]
Vaodo 6.980 [kN] , Cfoser 0.0002334 [rad/kN*m]
{ = UChyouer 4'285 [KN"m/rad]
,
[ ITERAZIONE IN NODO 27
[ MIDAS POTTLER
_r T ?
[[Clinzite arsvana | 0000081 [ fraciknwmy | = | * E, 26400000 kN
|Gt wise, wmivana]| 12°400 | iivmirady | - d 0.30 [m]
e 0.1359 [m]
Myogo 15.220 [kN*m] N a 0.04 [m]
Noods 111970 kN = @ porer 00011611 frad]
Viodo 14.930 [kN] i - Cfoser 0.0000763 [rad/kN*m]
- UCfyouter 13'108 [kN*m/rad]
[ ITERAZIONE IN NODO 41
[ MIDAS | POTTLER
[ Cinimate, arbivaria | _0.000100 | [radikNm] | f ol L. E, 26'400'000 [kN/m?]
UCHyaie aoivana] _10'000 | [k\*mirad] | d 030 [m]
e 0.1383 [m]
Maodo 13.250 [kN*m] . a 0.04 [m]
Naodo 95.830 kN) = | S Ppouer 00014922 Irad)
Vaodo 0.790 [kN] Ao Clizrs 0.0001126 [rad/kN*m]
= H UUCTpomer 8'880 [kN*m/rad]
|
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Beam Diagram_Fx / ST_N6
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Beam Diagram_My / ST_NG6
51 __4
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149 - -
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133, 1386
e <
N 189
A LY,
ol AN
197
E/é
o L}
y
Vi A
4
i .
v 3
6{? 34
[ \
: b
F.o 7t
b6 g,l
b7 11,$
&0,4 12,J
[ f
| i
‘\0.6 127
\o,a 12@/
| |
!
i o
| /
6.2 1.9
, d
488 - -49.
N 338 E88 45 g 390 B
N 224 2238 /
87 21 29 29 22 99
R

midas
POST-FI oR
BEAM DIRGREM

-102.39
-114.77
-127.15
-139.53
-151.92
-164.30
-176.62

ST: N6

MAX : T

MIN @ 15

FILE: GL-FE Tl--

NIT:

DATE: 03/13/2014
VIEW-DIRECTION

VIEW-DIRECTION

18.80
11.18
0.00

-4.07
-11.70
-18.32
-26.95
-32.57
-42.20
-19.82

ST: N6

MEX : 15

MIN 5 13

FILE: GL-FdE_T1—-

UNIT: kii*m

DATE: 03/13/2014

f

L=
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midas Gen
Beam Diagram_Fz / ST_N6 __ POST-PROCESSOR _
8406 128 -T50 =14 1:}_31\ 234 250 SEFRR-z
55 AT 37.95
127 31.04
-
1375/ 24.13
b 17.21
1127 10.30
0.00
7%/ -3.52
-10.43
s k-
48 N -17.35
15 -24.26
-31.17
2,
7 -14. -38.08
/ \
15 19
i i)
)
17 8.
I‘I \
112 54
| }
04 216
| A
1\9 2
!
1 !
13 -15
b {
\9'4 9
4 ST: N6
\\ i
MAX : 1
\-15.5 63 MIN : 14
37 FILE: GL-FAE Tl-»
UNIT: kN
5 8 - 4 DATE: 03/13/2014
A 07 . VIEW-DIRECTICN
125 206 267
3 gpa L3 T3 T
® 2601 Lo |-303 pO3 2 0.000 =
™
| VERIFICHE SEZIONALI
I CALCESTRUZZO - DATI DI CALCOLO
[ a0 ] [Faivimm | 07 Csaivemt [ _zw ]
[ v T w0 | [ o T o8 | \ aa [ os ] [ o T os |
g /) [ 1536 | [fagame N/mm)] 1030 | [ Evmml | 26400 ]
| VERIFICHE SEZIONI FESSURATE
I VERIFICA SEZIONE NODO 34 i
Verifica Verifica della
(Combinazione di Posizione My Ny A Eg=08Ecm ey d " R fed, 80% .
q e dell tricit ]
o Nodo n P (kN-mim] (kN (kN kN2 m (mi ell'eccentricita gy [N/mm?] [Nimm?] compressione
eg<di2 O < fed. som
N6 341 Calotta 13.7 97.0 7.0 26'400'000 0.142 0.30 oK 7.80 15.36 oK
: Verifica della Ampiezza della — Verificaa
Continesleril NN 5 oo ;-r,u?'M)DA; :ﬂ;}m& ot | Weotter A fe 2o o et feva e taglio
[m] [rad] [kN*m/rad] | [l rad] < 4 [mrad] [mm] w< 1 [mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Ty max S Feva
N6 341 0.025 3.2067478 4300 4285 OK 0.882 oK 1.03 0.42 7.14 3.00 OK
Iterazione ok
| VERIFICA SEZIONE NODO 27 i
Verifica Verifica della
Ey=08E, f,
Comb‘l:r;raizcl:ne il Nodo ne F::'i:;: kNMdI | kl:‘/d | k,\\‘//" | ) e €a rf\ dell'eccentricita | g, [N/mm?] £0-80% compressione
[kN-m/m] [kN/m'] [kN/m'] [kN/m?] [m] [m] ca<dl2 [N/mm?] il
N6 271 Volta Dx 15.2 112.0 14.9 26'400'000 0.136 0.30 oK 531 15.36 oK
N n Verifica della Ampiezza della _ Verificaa
Combinazione dif a Prom | Uhuoss | VOl | czione massiva| e A fo o e et feva o waglio
carico [m] [rad] [kN*m/rad] | [ rad] < 4[mrad] w<1[mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] T ep e S Fev
N6 27i 0.042 11611439 12'400 13'108 OK 0.299 OK 1.03 0.53 7.14 255 OK
Iterazione ok
VERIFICA SEZIONE NODO 41 i
Verifica Verifica della
fliced i q Ey=0.8E,y . f L
[eemIEAERE| e :"T':”d"e kNM”/ : k’\'f/“ : k,\\"/“ ’ e € d dell'eccentricita | o, [N/mm? £ 80% compressione
carico elnodo | [kN-mm] | [kN/m] | [kN/m] [kN/m?] [m] [m] eg<dl2 (B g <o om
N6 41i Volta Sx 133 95.8 0.8 26'400'000 0.138 0.30 OK 5.44 15.36 OK
o Verifica della Ampiezza della Verificaa
Combma‘zlone di Nodo n® a ¢pm§ey :,/V(SfM/\DA; kl:\‘(ih?mer o By Wegtier [ feu E““;" Tep , i ""‘2 f“‘“"ECZ’ taglio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4[mrad] [mm] w< 1 [mm] [Nfmm?] IN/mm?] [N/mm?] [N/mm?] T e < Feva
N6 41i 0.035 14921849 10'000 8'880 OK 0.395 OK 103 0.03 7.14 258 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

. . Sollecitazioni interne Resistenze di progetto Verifica a taglio secondo EC2
Combinazione dil o\ R My Ny Va d M o G To, 0 Tageow | Risultato verifical D Tg_ fovaeca | Verificaataglio
carico [kN-m] [kN] [kN] [m] T e 5 2 2 2 2 2 <F,
mm°] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Tep max S Fovg
N6 1 1 -33.1 -57.8 28.3 0.60 -0.65 0.45 -15.36 103 OK 0.071 0.324 118 OK
N6 1 J[2 -48.8 -57.8 379 0.60 -0.91 0.72 -15.36 103 OK 0.095 0.454 124 OK
N6 2 2 -48.8 -52.5 26.0 0.60 -0.90 0.72 -15.36 1.03 OK 0.065 0.450 123 OK
N6 2 J[3] -38.3 -52.5 15.9 0.60 -0.73 0.55 -15.36 1.03 OK 0.040 0.363 120 OK
N6 3 131 -38.3 -48.3 36.9 0.60 -0.72 0.56 -15.36 1.03 OK 0.092 0.359 120 OK
N6 3 J[4] -22.4 -48.3 26.8 0.60 -0.45 0.29 -15.36 1.03 OK 0.067 0.227 114 OK
N6 4 1[4 -22.4 -45.1 303 0.60 -0.45 0.30 -15.36 1.03 OK 0.076 0.224 114 OK
N6 4 J5] -9.7 -45.1 20.2 0.60 -0.24 0.09 -15.36 1.03 OK 0.050 0.119 1.09 OK
N6 5 I[s] 9.7 -42.7 203 0.60 -0.23 0.09 -15.36 103 OK 0.051 0117 1.09 OK
N6 5 J[6] 21 -42.7 10.2 0.60 -0.11 -0.04 -15.36 103 OK 0.025 0.071 1.06 OK
N6 6 1[6] 21 412 124 0.60 -0.10 -0.03 -15.36 103 OK 0.031 0.069 1.06 OK
N6 6 J[7] 16 -41.2 23 0.60 -0.04 -0.09 -15.36 103 OK 0.006 0.069 1.06 OK
N6 7 7 16 -40.4 7.3 0.60 -0.04 -0.09 -15.36 103 OK 0.018 0.067 1.06 OK
N6 7 J8] 2.7 -40.4 31 0.60 -0.02 -0.11 -15.36 1.03 OK 0.008 0.067 1.06 OK
N6 8 18] 2.7 -40.5 31 0.60 -0.02 -0.11 -15.36 1.03 OK 0.008 0.068 1.06 OK
N6 8 J[9] 16 -40.5 7.3 0.60 -0.04 -0.09 -15.36 1.03 OK 0.018 0.068 1.06 OK
N6 9 191 16 -415 24 0.60 -0.04 -0.10 -15.36 1.03 OK 0.006 0.069 1.06 OK
N6 9 J[10] -22 -415 125 0.60 -0.11 -0.03 -15.36 1.03 OK 0.031 0.069 1.06 OK
N6 10 1[10] 2.2 -43.2 105 0.60 -0.11 -0.04 -15.36 103 OK 0.026 0.072 1.07 OK
N6 10 J[11) -9.9 -43.2 20.6 0.60 -0.24 0.09 -15.36 103 OK 0.052 0.119 109 OK
N6 11 1[11) -9.9 -45.8 20.6 0.60 -0.24 0.09 -15.36 103 OK 0.052 0.121 1.09 OK
N6 11 J[12) -22.8 -45.8 307 0.60 -0.46 0.30 -15.36 103 OK 0.077 0.228 114 OK
N6 12 1[12] -22.8 -49.3 27.4 0.60 -0.46 0.30 -15.36 103 OK 0.069 0.231 114 OK
N6 12 J[13] -39.0 -49.3 376 0.60 -0.73 0.57 -15.36 1.03 OK 0.094 0.366 1.20 OK
N6 13 1[13] -39.0 -53.7 16.5 0.60 -0.74 0.56 -15.36 1.03 OK 0.041 0.370 120 OK
N6 13 J[14) -49.8 -53.7 26.7 0.60 -0.92 0.74 -15.36 1.03 OK 0.067 0.460 124 OK
N6 14 1[14] -49.8 -59.3 38.1 0.60 -0.93 0.73 -15.36 1.03 OK 0.095 0.464 124 OK
N6 14 J[15] -34.1 -59.3 285 0.60 -0.67 0.47 -15.36 1.03 OK 0.071 0.333 118 OK
N6 15 1[16] 17.3 -168.5 30.8 0.57 0.02 -0.62 -15.36 1.03 OK 0.081 0.308 117 OK
N6 15 J[15] 341 -176.6 36.1 0.57 0.32 -0.94 -15.36 103 OK 0.095 0.469 124 OK
N6 16 [17] 0.0 -160.9 322 0.54 -0.30 -0.30 -15.36 103 OK 0.089 0.298 117 OK
N6 16 J[16] 173 -168.5 372 0.54 0.04 -0.67 -15.36 103 OK 0.103 0.334 119 OK
N6 17 1[18] 8.0 -156.2 16.3 0.50 -0.12 -0.50 -15.36 103 OK 0.049 0.310 117 OK
N6 17 J[7] 0.0 -163.8 14.1 0.50 -0.33 -0.33 -15.36 103 OK 0.042 0.328 118 OK
N6 18 1[19] 125 -147.8 9.9 0.45 0.04 -0.70 -15.36 1.03 OK 0.033 0.349 119 OK
N6 18 J[18] 8.0 -155.2 8.0 0.45 -0.11 -0.58 -15.36 1.03 OK 0.027 0.345 119 OK
N6 19 1[20] 12.2 -141.3 0.2 0.40 0.10 -0.81 -15.36 1.03 OK 0.001 0.405 122 OK
N6 19 J[19] 12.5 -147.8 15 0.40 0.10 -0.84 -15.36 1.03 OK 0.005 0.419 122 OK
N6 20 1[21] 11.0 -135.6 18 0.35 0.15 -0.93 -15.36 1.03 OK 0.008 0.464 124 OK
N6 20 J[20] 122 -141.4 28 0.35 0.19 -1.00 -15.36 103 OK 0.012 0.500 126 OK
N6 21 1[22] 9.8 -130.8 22 0.30 0.22 -1.09 -15.36 103 OK 0.011 0.546 127 OK
N6 21 J[21) 110 -135.8 2.6 0.30 0.28 -1.19 -15.36 103 OK 0.013 0.594 129 OK
N6 22 1[23] 7.2 -126.1 5.4 0.30 0.06 -0.90 -15.36 103 OK 0.027 0.449 123 OK
N6 22 J[22] 9.8 -131.1 5.3 0.30 0.22 -1.09 -15.36 1.03 OK 0.026 0.546 127 OK
N6 23 1[24] 34 -121.8 8.0 0.30 -0.18 -0.63 -15.36 1.03 OK 0.040 0.406 122 OK
N6 23 J[23] 7.2 -126.8 7.3 0.30 0.05 -0.90 -15.36 1.03 OK 0.036 0.450 123 OK
N6 24 1[25] -1.8 -118.0 110 0.30 -0.51 -0.27 -15.36 1.03 OK 0.055 0.393 121 OK
N6 24 J[24] 34 -122.9 9.7 0.30 -0.19 -0.63 -15.36 1.03 OK 0.048 0.410 122 OK
N6 25 1[26] -84 -114.7 14.1 0.30 -0.94 0.18 -15.36 1.03 OK 0.070 0.471 124 OK
N6 25 J[2s] -1.8 -119.4 122 0.30 -0.52 -0.28 -15.36 1.03 OK 0.061 0.398 121 OK
N6 26 1[27] -15.2 -112.0 149 0.30 -1.39 0.64 -15.36 103 OK 0.075 0.694 133 OK
N6 26 J[26] -84 -116.4 124 0.30 -0.95 017 -15.36 103 OK 0.062 0.473 124 OK
N6 27 1[28] -19.6 -109.3 10.2 0.30 -1.67 0.94 -15.36 103 OK 0.051 0.835 139 OK
N6 27 J[27] -15.2 -113.3 7.2 0.30 -1.39 0.64 -15.36 103 OK 0.036 0.696 133 OK
N6 28 1129 -18.8 -106.0 0.2 0.30 -1.61 0.90 -15.36 1.03 OK 0.001 0.804 137 OK
N6 28 J[28] -19.6 -109.7 33 0.30 -1.67 0.94 -15.36 1.03 OK 0.016 0.836 139 OK
N6 29 1[30] -13.4 -102.1 8.9 0.30 -1.23 0.55 -15.36 1.03 OK 0.045 0.616 130 OK
N6 29 J[29] -18.8 -105.3 128 0.30 -1.60 0.90 -15.36 1.03 OK 0.064 0.802 137 OK
N6 30 1[31] -4.3 -975 14.0 0.30 -0.61 -0.04 -15.36 1.03 OK 0.070 0.325 118 OK
N6 30 J[30] -134 -100.2 214 0.30 -1.23 0.56 -15.36 1.03 OK 0.107 0.613 130 OK
N6 31 1[32] 55 -92.9 121 0.30 0.06 -0.67 -15.36 103 OK 0.061 0.337 119 OK
N6 31 J[31] -4.3 -95.0 259 0.30 -0.60 -0.03 -15.36 103 OK 0.130 0.317 118 OK
N6 32 133] 124 -89.1 33 0.30 0.53 -1.13 -15.36 103 OK 0.017 0.563 128 OK
N6 32 J[32) 55 -90.7 235 0.30 0.06 -0.67 -15.36 103 OK 0.117 0.333 118 OK
N6 33 1[34] 137 -97.0 7.0 0.30 0.59 -1.24 -15.36 103 OK 0.035 0.620 1.30 OK
N6 33 J[33] 124 -88.2 133 0.30 0.53 -1.12 -15.36 1.03 OK 0.066 0.561 1.28 OK
N6 34 1[35] 10.1 -86.8 14.0 0.30 0.38 -0.96 -15.36 1.03 OK 0.070 0.480 125 OK
N6 34 J[34] 13.7 -87.4 0.3 0.30 0.62 -121 -15.36 1.03 OK 0.001 0.604 1.30 OK
N6 35 1[36] 43 -87.5 15.0 0.30 0.00 -0.58 -15.36 1.03 OK 0.075 0.292 117 OK
N6 35 J[35] 10.1 -87.7 6.9 0.30 0.38 -0.96 -15.36 1.03 OK 0.034 0.481 125 OK
N6 36 1[37] -0.9 -88.6 129 0.30 -0.35 -0.24 -15.36 1.03 OK 0.064 0.295 117 OK
N6 36 J[36] 43 -88.4 7.8 0.30 -0.01 -0.58 -15.36 103 OK 0.039 0.295 117 OK
N6 37 138] -4.9 -90.0 107 0.30 -0.63 0.03 -15.36 103 OK 0.053 0.314 118 OK
N6 37 J[37] -0.9 -89.3 5.7 0.30 -0.35 -0.24 -15.36 103 OK 0.028 0.298 117 OK
N6 38 1139 -7.8 -916 8.2 0.30 -0.82 0.21 -15.36 103 OK 0.041 0.412 122 OK
N6 38 J[38] -4.9 -90.5 3.2 0.30 -0.63 0.03 -15.36 1.03 OK 0.016 0.315 118 OK
N6 39 1[40] -14.8 -93.6 6.2 0.30 -1.30 0.67 -15.36 1.03 OK 0.031 0.649 131 OK
N6 39 J[39] -12.9 -92.1 14 0.30 -117 0.55 -15.36 1.03 OK 0.007 0.583 129 OK
N6 40 1[41] -13.3 -95.8 0.8 0.30 -1.20 0.56 -15.36 1.03 OK 0.004 0.601 130 OK
N6 40 J[40] -14.8 -93.7 5.4 0.30 -1.30 0.67 -15.36 1.03 OK 0.027 0.649 131 OK
N6 41 1[42] -8.0 -97.7 8.3 0.30 -0.86 0.21 -15.36 1.03 OK 0.041 0.431 123 OK
N6 41 J[41] -13.3 -95.0 126 0.30 -1.20 0.57 -15.36 103 OK 0.063 0.600 130 OK
N6 42 1[43] 2.2 -99.6 9.7 0.30 -0.48 -0.18 -15.36 103 OK 0.048 0.332 118 OK
N6 42 J[42) -8.0 -96.4 136 0.30 -0.86 0.21 -15.36 103 OK 0.068 0.429 123 OK
N6 43 1[44] 25 -101.9 7.8 0.30 -0.17 -0.51 -15.36 1.03 OK 0.039 0.340 119 OK
N6 43 J[43] 2.2 -98.3 113 0.30 -0.48 -0.18 -15.36 1.03 OK 0.056 0.328 118 OK
N6 44 1[45] 5.8 -105.0 5.0 0.30 0.03 -0.73 -15.36 1.03 OK 0.025 0.367 120 OK
N6 44 J[44] 25 -101.0 8.0 0.30 -0.17 -0.50 -15.36 1.03 OK 0.040 0.337 119 OK
N6 45 1[46] 75 -108.8 24 0.30 0.14 -0.87 -15.36 1.03 OK 0.012 0.433 123 OK
N6 45 J[45] 58 -104.4 4.8 0.30 0.04 -0.73 -15.36 1.03 OK 0.024 0.366 1.20 OK
N6 46 1[47] 84 -113.2 0.7 0.30 0.18 -0.93 -15.36 1.03 OK 0.003 0.467 124 OK
N6 46 J[46] 75 -108.5 26 0.30 0.14 -0.86 -15.36 103 OK 0.013 0.432 123 OK
N6 a7 1[48] 87 -118.0 0.0 0.30 0.18 -0.97 -15.36 103 OK 0.000 0.486 125 OK
N6 47 J[47] 8.4 -113.1 13 0.30 0.18 -0.93 -15.36 103 OK 0.007 0.467 124 OK
N6 48 1[49] 9.0 -122.9 0.4 0.30 0.19 -1.01 -15.36 103 OK 0.002 0.506 126 OK
N6 48 J[48] 8.7 -117.9 11 0.30 0.19 -0.97 -15.36 1.03 OK 0.006 0.485 125 OK
N6 49 1[50] 9.6 -127.9 10 0.30 0.21 -1.07 -15.36 1.03 OK 0.005 0.533 127 OK
N6 49 J[49] 9.0 -122.8 12 0.30 0.19 -1.01 -15.36 1.03 OK 0.006 0.506 126 OK
N6 50 1[51] 9.7 -132.9 0.4 0.30 0.20 -1.09 -15.36 1.03 OK 0.002 0.545 127 OK
N6 50 J[50] 9.6 -127.8 0.0 0.30 0.21 -1.07 -15.36 1.03 OK 0.000 0.533 127 OK
N6 51 1[52] 104 -138.6 19 0.35 011 -0.90 -15.36 1.03 OK 0.008 0.452 124 OK
N6 51 J[51] 9.7 -132.8 0.9 0.35 0.10 -0.85 -15.36 1.03 OK 0.004 0.427 122 OK
N6 52 1[53] 106 -145.1 13 0.40 0.04 -0.76 -15.36 103 OK 0.005 0.381 121 OK
N6 52 J[52] 104 -138.5 0.3 0.40 0.04 -0.74 -15.36 103 OK 0.001 0.368 120 OK
N6 53 1[54] 6.4 -152.5 75 0.45 -0.15 -0.53 -15.36 103 OK 0.025 0.339 119 OK
N6 53 J[53] 106 -145.1 9.4 0.45 -0.01 -0.64 -15.36 103 OK 0.031 0.322 118 OK
N6 54 1[55] -1.2 -161.1 133 0.50 -0.35 -0.29 -15.36 1.03 OK 0.040 0.322 118 OK
N6 54 J[54] 6.4 -152.5 155 0.50 -0.15 -0.46 -15.36 1.03 OK 0.046 0.305 117 OK
N6 55 1[56] 16.2 -165.6 37.3 0.54 0.03 -0.64 -15.36 1.03 OK 0.104 0.320 118 OK
N6 55 J[55] -1.2 -158.0 323 0.54 -0.32 -0.27 -15.36 1.03 OK 0.090 0.293 117 OK
N6 56 11 331 -1737 36.3 0.57 0.31 -0.92 -15.36 1.03 OK 0.096 0.458 124 OK
N6 56 J[56] 16.2 -165.6 311 0.57 0.01 -0.59 -15.36 1.03 OK 0.082 0.295 117 OK
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A5.5.7. Load combination SLU 11

Beam Diagram_Fx / ST_N11

Ya
Beam Diagram_My / ST_N11

-35
-26.7

midas Ben
POST-PROCESSOR
BEAM D

-68.53
-76.16
-83.73

ST: N1l

MRX @ 7

MIN : 15

FILE: GL-FdE Tl-~

UNIT: kN

DATE: 03/12/2014
VIEW-DIRECTION

=

midas Gen
POST-FROCESSOR
BEAM DIAGREM

MOMENT-v

ST: N1l
MAX : 15
MIN : 14

FILE: GL-FdE T1-~
UNIT: Kt
DATE:
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midas Gen
Beam Diagram_Fz / ST_N11 POST-PROCESSOR
BEAM DIAGREM
27 St———— .7 15 _—

12 SHEAR-z

|
43 43
; i
i
é 5 511-5
| |
_é_g 7—7
41 4o
! f
48 4%
\\ !
42 -4-4
\ fi ST: N1l
i ! :
87 57 v - 15
FILE: GL-FdE_TL—-
\\ -384 j I
o N 154 vd DATE: 03/12/2014
g N 4 VIEW-DIRECTION
182 140 213271 221
4 s 5 52 52 86 : I
& 220 bpg 212 T 183 L
W@
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ Ralvmmy | 3700 | [ Fatvmmi | 3071 | [ oo /mmll | 206 |
o T =] o T ow ] I ———

[t N/mm [ 2047 ] [fagson N/mma)] 1373 | [ Eginvmmi | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

o ! My N Ve d Sollecitazioni interne Resistenze di progetto ‘ ‘ = Verifica a taglio secondo EC2
e Elemento Nodo (kN [kN] (k] m o Ol oy foagow | Risultato verifica e Tep fova@ca | Verificaataglio
[N/mm’] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [Nfmm?] | Tep max S Fevg
N11 1 (et} -25.9 -25 4.5 0.60 -0.44 0.43 -20.47 137 OK 0.011 0.218 148 OK
N11 1 J[2] -29.7 -25 11.6 0.60 -0.50 0.49 -20.47 137 OK 0.029 0.250 149 OK
N11 2 2] -29.7 -22 205 0.60 -0.50 0.49 -20.47 137 OK 0.051 0.250 149 OK
N11 2 J[3] -21.4 -22 130 0.60 -0.36 0.35 -20.47 137 OK 0.032 0.180 146 OK
N11 3 131 -21.4 -2.1 231 0.60 -0.36 0.35 -20.47 137 OK 0.058 0.180 1.46 OK
N11 3 J4] -11.7 -2.1 15.6 0.60 -0.20 0.19 -20.47 137 OK 0.039 0.099 142 OK
N11 4 1[4] -11.7 -19 178 0.60 -0.20 0.19 -20.47 137 OK 0.044 0.099 142 OK
N11 4 J[s] -4.7 -19 103 0.60 -0.08 0.08 -20.47 137 OK 0.026 0.041 139 OK
N11 5 151 -4.7 -19 11.7 0.60 -0.08 0.08 -20.47 137 OK 0.029 0.041 139 OK
N11 5 J[e] -0.7 -19 42 0.60 -0.02 0.01 -20.47 137 OK 0.010 0.008 138 OK
N11 6 1[6] -0.7 -18 7.4 0.60 -0.02 0.01 -20.47 137 OK 0.018 0.008 138 OK
N11 6 J[7] 11 -18 0.1 0.60 0.02 -0.02 -20.47 137 OK 0.000 0.010 138 OK
N11 7 71 11 -18 4.8 0.60 0.02 -0.02 -20.47 137 OK 0.012 0.010 138 OK
N11 7 J[g] 16 -18 28 0.60 0.02 -0.03 -20.47 137 OK 0.007 0.015 138 OK
N11 8 18] 16 -18 28 0.60 0.02 -0.03 -20.47 137 OK 0.007 0.015 138 OK
N11 8 J[9] 11 -18 4.9 0.60 0.02 -0.02 -20.47 137 OK 0.012 0.010 138 OK
N11 9 191 11 -18 0.1 0.60 0.01 -0.02 -20.47 137 OK 0.000 0.011 138 OK
N11 9 J[10] -0.7 -18 7.4 0.60 -0.02 0.01 -20.47 137 OK 0.019 0.008 138 OK
N11 10 1[10] -0.7 -19 43 0.60 -0.02 0.01 -20.47 137 OK 0.011 0.008 138 OK
N11 10 J[11] -4.7 -19 11.8 0.60 -0.08 0.08 -20.47 137 OK 0.029 0.041 139 OK
N11 11 1[11] -4.7 -2.0 104 0.60 -0.08 0.08 -20.47 137 OK 0.026 0.041 139 OK
N11 1 J[12] -11.8 2.0 17.9 0.60 -0.20 0.19 -20.47 137 OK 0.045 0.100 142 OK
N11 12 12 -11.8 -22 157 0.60 -0.20 0.19 -20.47 137 OK 0.039 0.100 142 OK
N11 12 J[13] -215 -2.2 232 0.60 -0.36 0.36 -20.47 137 OK 0.058 0.181 1.46 OK
N11 13 1[13] -215 -24 131 0.60 -0.36 0.35 -20.47 137 OK 0.033 0.182 1.46 OK
N11 13 J[14] -30.0 -2.4 206 0.60 -0.50 0.50 -20.47 137 OK 0.051 0.252 149 OK
N11 14 1[14] -30.0 -27 117 0.60 -0.50 0.49 -20.47 137 OK 0.029 0.252 149 OK
N11 14 J[15] -26.1 -2.7 4.6 0.60 -0.44 0.43 -20.47 137 OK 0.011 0.220 148 OK
N11 15 1[16] 8.7 -60.4 30.2 0.57 0.05 -0.27 -20.47 137 OK 0.079 0.133 144 OK
N11 15 J[15] 26.1 -66.4 395 0.57 0.37 -0.60 -20.47 137 OK 0.104 0.299 152 OK
N11 16 117] -5.1 -54.7 230 0.54 -0.21 0.00 -20.47 137 OK 0.064 0.103 142 OK
N11 16 J[16] 8.7 -60.4 322 0.54 0.07 -0.29 -20.47 137 OK 0.089 0.145 144 OK
N11 17 1[18] -7.1 -53.4 0.1 0.50 -0.28 0.06 -20.47 137 OK 0.000 0.138 144 OK
N11 17 J[A7] 5.1 -59.8 75 0.50 -0.24 0.00 -20.47 137 OK 0.022 0.121 143 OK
N11 18 119] -7.8 -47.9 19 0.45 -0.34 0.13 -20.47 137 OK 0.006 0.169 146 OK
N11 18 J[18] -7.1 -53.4 5.0 0.45 -0.33 0.09 -20.47 137 OK 0.017 0.164 145 OK
N11 19 1[20] -8.3 -43.1 24 0.40 -0.42 0.20 -20.47 137 OK 0.009 0.210 147 OK
N11 19 J[19] -7.8 -47.9 43 0.40 -0.41 017 -20.47 137 OK 0.016 0.207 147 OK
N11 20 1[21) -7.7 -38.8 4.4 0.35 -0.49 0.26 -20.47 137 OK 0.019 0.243 149 OK
N11 20 J[20] -8.3 -43.1 18 0.35 -0.53 0.28 -20.47 137 OK 0.008 0.265 1.50 OK
N11 21 1[22] -6.3 -34.8 56 0.30 -0.54 0.30 -20.47 137 OK 0.028 0.268 150 OK
N11 21 J[21) 77 -385 0.1 0.30 -0.64 0.38 -20.47 137 OK 0.001 0.320 152 OK
N11 22 123] -5.0 -30.8 5.4 0.30 -0.43 0.23 -20.47 137 OK 0.027 0.216 148 OK
N11 22 J[22] -6.3 -34.5 0.0 0.30 -0.54 0.30 -20.47 137 OK 0.000 0.268 1.50 OK
N11 23 I[24] 37 -26.8 5.1 0.30 -0.33 0.15 -20.47 137 OK 0.025 0.167 145 OK
N11 23 J[23] -5.0 -30.5 0.1 0.30 -0.43 0.23 -20.47 137 OK 0.001 0.216 148 OK
N11 24 1[25] -2.6 -22.8 4.5 0.30 -0.25 0.09 -20.47 137 OK 0.022 0.123 143 OK
N11 24 J[24] -3.7 -26.4 0.1 0.30 -0.33 0.16 -20.47 137 OK 0.000 0.166 145 OK
N11 25 126] -1.8 -19.1 3.7 0.30 -0.18 0.05 -20.47 137 OK 0.018 0.090 142 OK
N11 25 J[25] -2.6 -22.6 0.4 0.30 -0.25 0.10 -20.47 137 OK 0.002 0.123 143 OK
N11 26 1[27] -1.3 -15.7 2.8 0.30 -0.14 0.03 -20.47 137 OK 0.014 0.068 141 OK
N11 26 J[26] -1.8 -18.9 0.8 0.30 -0.18 0.05 -20.47 137 OK 0.004 0.090 142 OK
N11 27 128] -1.0 -12.6 21 0.30 -0.11 0.02 -20.47 137 OK 0.011 0.054 140 OK
N11 27 J[27] -13 -15.6 11 0.30 -0.14 0.03 -20.47 137 OK 0.006 0.068 141 OK
N11 28 1[29] -1.0 -9.8 16 0.30 -0.10 0.03 -20.47 137 OK 0.008 0.048 1.40 OK
N11 28 J[28] -1.0 -12.5 14 0.30 -0.11 0.02 -20.47 137 OK 0.007 0.054 1.40 OK
N11 29 1[30] -1.0 74 11 0.30 -0.09 0.04 -20.47 137 OK 0.006 0.047 140 OK
N11 29 J[29] -1.0 -9.8 15 0.30 -0.10 0.03 -20.47 137 OK 0.007 0.048 1.40 OK
N11 30 1[31] -1.2 -5.5 0.8 0.30 -0.10 0.06 -20.47 137 OK 0.004 0.049 1.40 OK
N11 30 J[30] -1.0 =75 15 0.30 -0.09 0.04 -20.47 137 OK 0.008 0.047 1.40 OK
N11 31 1[32] -1.4 -39 0.7 0.30 -0.11 0.08 -20.47 137 OK 0.003 0.054 140 OK
N11 31 J[31] -1.2 -5.5 15 0.30 -0.10 0.06 -20.47 137 OK 0.007 0.049 1.40 OK
N11 32 1[33] -1.6 -2.8 0.6 0.30 -0.11 0.10 -20.47 137 OK 0.003 0.057 1.40 OK
N11 32 J[32] -14 -39 13 0.30 -0.11 0.08 -20.47 137 OK 0.007 0.054 140 OK
N11 33 1[34] -17 -20 0.8 0.30 -0.12 0.10 -20.47 137 OK 0.004 0.058 140 OK
N11 33 J[33] -16 -2.8 11 0.30 -0.11 0.10 -20.47 137 OK 0.005 0.057 1.40 OK
N11 34 1[35] -1.6 -16 1.0 0.30 -0.11 0.10 -20.47 137 OK 0.005 0.055 1.40 OK
N11 34 J[34] -17 -2.0 0.8 0.30 -0.12 0.10 -20.47 137 OK 0.004 0.058 140 OK
N11 35 1136] -13 -14 15 0.30 -0.09 0.08 -20.47 137 OK 0.007 0.045 140 OK
N11 35 J[35] -1.6 -15 0.3 0.30 -0.11 0.10 -20.47 137 OK 0.001 0.055 1.40 OK
N11 36 1[37] -0.7 -15 21 0.30 -0.05 0.04 -20.47 137 OK 0.010 0.025 139 OK
N11 36 J[36] -13 -13 03 0.30 -0.09 0.08 -20.47 137 OK 0.002 0.045 140 OK
N11 37 1138] 0.3 -18 28 0.30 0.01 -0.02 -20.47 137 OK 0.014 0.012 138 OK
N11 37 J[37] -0.7 -13 10 0.30 -0.05 0.04 -20.47 137 OK 0.005 0.025 139 OK
N11 38 1[39] 16 -24 35 0.30 0.10 -0.11 -20.47 137 OK 0.017 0.056 1.40 OK
N11 38 J[38] 03 -16 17 0.30 0.01 -0.02 -20.47 137 OK 0.008 0.012 138 OK
N11 39 1140] -20 -3.4 14 0.30 -0.15 0.12 -20.47 137 OK 0.007 0.073 141 OK
N11 39 J[39] -2.3 -2.2 0.5 0.30 -0.16 0.14 -20.47 137 OK 0.003 0.079 141 OK
N11 40 1[41] -17 -4.9 17 0.30 -0.13 0.10 -20.47 137 OK 0.009 0.064 1.40 OK
N11 40 J[40] -20 -33 0.4 0.30 -0.15 0.12 -20.47 137 OK 0.002 0.073 141 OK
N11 41 1142] -1.4 -6.8 18 0.30 -0.11 0.07 -20.47 137 OK 0.009 0.057 140 OK
N11 41 J[41] -17 -4.8 0.5 0.30 -0.13 0.10 -20.47 137 OK 0.003 0.064 1.40 OK
N11 42 1[43] -12 -9.1 17 0.30 -0.11 0.05 -20.47 137 OK 0.009 0.054 1.40 OK
N11 42 J[42] -1.4 -6.8 0.9 0.30 -0.11 0.07 -20.47 137 OK 0.004 0.057 140 OK
N11 43 1[44] -11 -11.8 16 0.30 -0.11 0.03 -20.47 137 OK 0.008 0.056 1.40 OK
N11 43 J[43] -1.2 -9.1 14 0.30 -0.11 0.05 -20.47 137 OK 0.007 0.054 1.40 OK
N11 44 1[45] -13 -14.9 13 0.30 -0.13 0.04 -20.47 137 OK 0.006 0.067 141 OK
N11 44 J[44] -11 -118 20 0.30 -0.11 0.03 -20.47 137 OK 0.010 0.056 140 OK
N11 45 1[46] -1.8 -18.2 0.9 0.30 -0.18 0.06 -20.47 137 OK 0.004 0.089 142 OK
N11 45 J[45] -1.3 -14.9 2.8 0.30 -0.14 0.04 -20.47 137 OK 0.014 0.068 141 OK
N11 46 I[47] 25 -21.8 05 0.30 -0.24 0.10 -20.47 137 oK 0.002 0.121 143 OK
N11 46 J[46] -1.8 -18.4 3.6 0.30 -0.18 0.06 -20.47 137 OK 0.018 0.089 142 OK
N11 a7 1[48] -3.6 -25.7 0.1 0.30 -0.33 0.16 -20.47 137 OK 0.000 0.163 145 OK
N11 a7 J[47] -2.5 -22.1 44 0.30 -0.24 0.10 -20.47 137 OK 0.022 0.121 143 OK
N11 48 1[49] -4.9 -29.7 01 0.30 -0.43 0.23 -20.47 137 OK 0.001 0.214 148 OK
N11 48 J[48] -3.6 -26.0 51 0.30 -0.33 0.15 -20.47 137 OK 0.025 0.164 145 OK
N11 49 1[50] 6.3 -33.8 0.0 0.30 -0.53 0.31 -20.47 137 OK 0.000 0.266 1.50 OK
N11 49 J[49] -4.9 -30.0 5.4 0.30 -0.43 0.23 -20.47 137 OK 0.027 0.214 148 OK
N11 50 1[51] 77 -37.8 01 0.30 -0.64 0.38 -20.47 137 OK 0.001 0.318 152 OK
N11 50 J[50] -6.3 -34.1 5.6 0.30 -0.53 0.31 -20.47 137 OK 0.028 0.266 150 OK
N11 51 152] -8.3 -42.3 18 0.35 -0.53 0.29 -20.47 137 OK 0.008 0.264 1.50 OK
N11 51 J[51] -1.7 -38.0 44 0.35 -0.48 0.27 -20.47 137 OK 0.019 0.242 149 OK
N11 52 1[53] -7.9 -47.2 43 0.40 -0.41 0.18 -20.47 137 OK 0.016 0.206 147 OK
N11 52 J[52] -8.3 -42.3 25 0.40 -0.42 0.21 -20.47 137 OK 0.009 0.209 147 OK
N11 53 1[54] -7.1 -52.6 5.0 0.45 -0.33 0.09 -20.47 137 OK 0.017 0.164 145 OK
N11 53 J[53] -7.9 -47.2 19 0.45 -0.34 0.13 -20.47 137 OK 0.006 0.169 145 OK
N11 54 1[55] 5.1 -59.0 75 0.50 -0.24 0.00 -20.47 137 OK 0.023 0.120 143 OK
N11 54 J[54] -7.1 -52.6 0.1 0.50 -0.28 0.07 -20.47 137 OK 0.000 0.138 144 OK
N11 55 1[56] 8.6 -59.7 320 0.54 0.07 -0.29 -20.47 137 OK 0.089 0.144 144 OK
N11 55 J[55] -5.1 -54.0 228 0.54 -0.20 0.00 -20.47 137 OK 0.063 0.102 142 OK
N11 56 1 259 -65.6 394 0.57 0.36 -0.59 -20.47 137 OK 0.104 0.297 151 OK
N11 56 J[56] 8.6 -59.7 30.0 0.57 0.05 -0.26 -20.47 137 OK 0.079 0.132 144 OK
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A.5.5.8. Load combination SLU 12

Beam Diagram_Fx / ST_N12
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Beam Diagram_Fz / ST_N12
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ Ralvmmy | 3700 | [ Fatvmmi | 3071 | [ oo /mmll | 206 |
o T =] o T ow ] I ———

[t N/mm [ 2047 ] [fagson N/mma)] 1373 | [ Eginvmmi | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

o ! My N Ve d Sollecitazioni interne Resistenze di progetto ‘ ‘ = Verifica a taglio secondo EC2
! Elemento Nodo o e oy foagow | Risultato verifica Tep Tep fovaeca) | Verificaa taglio
carico [kN-m] [kN] [kN] [m] [N 2 2 2 & a P <F.
mm°] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Tep.max S Feva
N12 1 (et} -12.1 -49.7 291 0.60 -0.28 0.12 -20.47 137 OK 0.073 0.142 144 OK
N12 1 J[2] -27.5 -49.7 36.2 0.60 -0.54 0.38 -20.47 137 OK 0.090 0.271 1.50 OK
N12 2 2] -275 -45.1 110 0.60 -0.53 0.38 -20.47 137 OK 0.028 0.267 150 OK
N12 2 J[3] -23.9 -45.1 35 0.60 -0.47 0.32 -20.47 137 OK 0.009 0.237 149 OK
N12 3 131 -23.9 -415 217 0.60 -0.47 0.33 -20.47 137 OK 0.054 0.234 149 OK
N12 3 J4] -14.9 -41.5 14.2 0.60 -0.32 0.18 -20.47 137 OK 0.036 0.159 145 OK
N12 4 1[4] -14.9 -38.6 195 0.60 -0.31 0.18 -20.47 137 OK 0.049 0.156 145 OK
N12 4 J[s] -7.0 -38.6 120 0.60 -0.18 0.05 -20.47 137 OK 0.030 0.091 142 OK
N12 5 151 -7.0 -36.5 13.9 0.60 -0.18 0.06 -20.47 137 OK 0.035 0.089 142 OK
N12 5 J[e] -2.0 -36.5 6.4 0.60 -0.09 -0.03 -20.47 137 OK 0.016 0.061 1.40 OK
N12 6 1[6] -20 -35.1 8.9 0.60 -0.09 -0.03 -20.47 137 OK 0.022 0.059 140 OK
N12 6 J[7] 0.6 -35.1 14 0.60 -0.05 -0.07 -20.47 137 OK 0.003 0.059 1.40 OK
N12 7 71 0.6 -345 54 0.60 -0.05 -0.07 -20.47 137 OK 0.013 0.057 1.40 OK
N12 7 J[g] 14 -345 23 0.60 -0.03 -0.08 -20.47 137 OK 0.006 0.057 1.40 OK
N12 8 18] 14 -345 23 0.60 -0.03 -0.08 -20.47 137 OK 0.006 0.057 140 OK
N12 8 J[9] 0.6 -345 5.4 0.60 -0.05 -0.07 -20.47 137 OK 0.013 0.057 1.40 OK
N12 9 191 0.6 -35.2 14 0.60 -0.05 -0.07 -20.47 137 OK 0.004 0.059 1.40 OK
N12 9 J[10] -20 -35.2 89 0.60 -0.09 -0.03 -20.47 137 OK 0.022 0.059 140 OK
N12 10 1[10] -20 -36.6 6.4 0.60 -0.09 -0.03 -20.47 137 OK 0.016 0.061 140 OK
N12 10 J[11] <71 -36.6 13.9 0.60 -0.18 0.06 -20.47 137 OK 0.035 0.089 142 OK
N12 11 1[11] -7.1 -38.7 12.1 0.60 -0.18 0.05 -20.47 137 OK 0.030 0.091 142 OK
N12 1 J[12] -15.0 -38.7 19.6 0.60 -031 0.19 -20.47 137 oK 0.049 0.157 145 OK
N12 12 12 -15.0 -416 143 0.60 -0.32 0.18 -20.47 137 OK 0.036 0.160 145 OK
N12 12 J[13] -24.0 -416 218 0.60 -0.47 0.33 -20.47 137 OK 0.054 0.235 149 OK
N12 13 1[13] -24.0 -45.3 35 0.60 -0.48 0.32 -20.47 137 OK 0.009 0.238 149 OK
N12 13 J[14] -27.6 -45.3 110 0.60 -0.54 0.38 -20.47 137 OK 0.028 0.268 150 OK
N12 14 1[14] -27.6 -49.9 364 0.60 -0.54 0.38 -20.47 137 OK 0.091 0.272 150 OK
N12 14 J[15] -12.1 -49.9 293 0.60 -0.28 0.12 -20.47 137 OK 0.073 0.142 144 OK
N12 15 1[16] 16 -127.6 212 0.57 -0.19 -0.25 -20.47 137 OK 0.056 0.224 148 OK
N12 15 J[15] 121 -1335 206 0.57 -0.01 -0.46 -20.47 137 OK 0.054 0.234 149 OK
N12 16 117] -10.2 -1219 240 0.54 -0.43 -0.02 -20.47 137 OK 0.067 0.226 148 OK
N12 16 J[16] 16 -127.6 232 0.54 -0.20 -0.27 -20.47 137 OK 0.064 0.236 149 OK
N12 17 1[18] -3.5 -117.2 11.0 0.50 -0.32 -0.15 -20.47 137 OK 0.033 0.234 149 OK
N12 17 J[A7] -10.2 -1235 141 0.50 -0.49 0.00 -20.47 137 OK 0.042 0.247 149 OK
N12 18 119] -0.5 -111.7 4.6 0.45 -0.26 -0.23 -20.47 137 OK 0.015 0.248 149 OK
N12 18 J[18] -3.5 -117.2 7.7 0.45 -0.37 -0.16 -20.47 137 OK 0.026 0.260 1.50 OK
N12 19 1[20] -12 -106.8 3.0 0.40 -0.31 -0.22 -20.47 137 OK 0.011 0.267 1.50 OK
N12 19 J[19] -0.5 -1117 03 0.40 -0.30 -0.26 -20.47 137 OK 0.001 0.279 151 OK
N12 20 1[21) -2.3 -102.7 4.2 0.35 -0.41 -0.18 -20.47 137 OK 0.018 0.293 151 OK
N12 20 J[20] -1.2 -107.0 0.4 0.35 -0.36 -0.25 -20.47 137 OK 0.002 0.306 152 OK
N12 21 1[22] -34 -99.1 42 0.30 -0.55 -0.11 -20.47 137 OK 0.021 0.330 153 OK
N12 21 J[21) -2.3 -102.9 0.0 0.30 -0.50 -0.19 -20.47 137 OK 0.000 0.343 153 OK
N12 22 123] 53 -95.7 6.2 0.30 -0.67 0.03 -20.47 137 OK 0.031 0.336 153 OK
N12 22 J[22] -34 -99.4 16 0.30 -0.56 -0.11 -20.47 137 OK 0.008 0.331 153 OK
N12 23 1[24] -7.5 -92.4 7.0 0.30 -0.81 0.19 -20.47 137 OK 0.035 0.404 156 OK
N12 23 J[23] -5.3 -96.1 19 0.30 -0.67 0.03 -20.47 137 OK 0.010 0.337 153 OK
N12 24 1[25] -9.8 -89.4 7.4 0.30 -0.95 0.36 -20.47 137 OK 0.037 0.477 159 OK
N12 24 J[24] -75 -93.0 19 0.30 -0.81 0.19 -20.47 137 OK 0.010 0.405 1.56 OK
N12 25 126] -12.1 -86.5 74 0.30 -1.09 0.52 -20.47 137 OK 0.037 0.546 162 OK
N12 25 J[25] -9.8 -89.9 15 0.30 -0.96 0.36 -20.47 137 OK 0.007 0.478 159 OK
N12 26 1[27] -13.4 -83.6 5.8 0.30 -1.17 0.61 -20.47 137 OK 0.029 0.586 164 OK
N12 26 J[26] -12.1 -86.9 0.5 0.30 -1.09 0.51 -20.47 137 OK 0.003 0.547 162 OK
N12 27 128] -12.8 -80.7 23 0.30 -1.12 0.59 -20.47 137 OK 0.011 0.562 163 OK
N12 27 J[27] -13.4 -83.7 45 0.30 -117 0.61 -20.47 137 OK 0.022 0.586 164 OK
N12 28 1[29] -10.8 -77.6 0.6 0.30 -0.98 0.46 -20.47 137 OK 0.003 0.488 1.60 OK
N12 28 J[28] -12.8 -80.4 7.7 0.30 -1.12 0.59 -20.47 137 OK 0.038 0.562 163 OK
N12 29 1[30] -7.6 -74.6 27 0.30 -0.75 0.25 -20.47 137 OK 0.014 0.376 155 OK
N12 29 J[29] -10.8 -77.0 101 0.30 -0.97 0.46 -20.47 137 OK 0.051 0.487 1.60 OK
N12 30 1[31] -3.5 -7 4.2 0.30 -0.47 0.00 -20.47 137 OK 0.021 0.239 149 OK
N12 30 J[30] 7.6 -73.7 11.9 0.30 -0.75 0.26 -20.47 137 OK 0.059 0.375 155 OK
N12 31 1[32] 10 -69.1 51 0.30 -0.16 -0.30 -20.47 137 OK 0.026 0.230 148 OK
N12 31 J[31] -3.5 -70.6 13.0 0.30 -0.47 0.00 -20.47 137 OK 0.065 0.235 149 OK
N12 32 1[33] 5.8 -66.7 55 0.30 0.16 -0.61 -20.47 137 OK 0.027 0.303 152 OK
N12 32 J[32] 10 -67.9 136 0.30 -0.16 -0.29 -20.47 137 OK 0.068 0.226 148 OK
N12 33 1[34] 102 -64.9 4.7 0.30 0.46 -0.89 -20.47 137 OK 0.024 0.447 158 OK
N12 33 J[33] 58 -65.7 12.9 0.30 0.16 -0.60 -20.47 137 OK 0.065 0.301 152 OK
N12 34 1[35] 13.2 -63.9 19 0.30 0.66 -1.09 -20.47 137 OK 0.009 0.545 1.62 OK
N12 34 J[34] 102 -64.3 10.1 0.30 0.46 -0.89 -20.47 137 OK 0.051 0.446 158 OK
N12 35 1136] 146 -63.4 12 0.30 0.76 -1.19 -20.47 137 OK 0.006 0.593 164 OK
N12 35 J[35] 132 -63.5 7.1 0.30 0.67 -1.09 -20.47 137 OK 0.035 0.544 1.62 OK
N12 36 1[37] 14.5 -63.4 43 0.30 0.76 -1.18 -20.47 137 OK 0.021 0.590 164 OK
N12 36 J[36] 146 -63.2 4.0 0.30 0.76 -119 -20.47 137 OK 0.020 0.593 164 OK
N12 37 1138] 129 -64.0 7.3 0.30 0.65 -1.08 -20.47 137 OK 0.037 0.538 162 OK
N12 37 J[37] 14.5 -63.5 0.9 0.30 0.76 -1.18 -20.47 137 OK 0.004 0.591 164 OK
N12 38 1[39] 9.9 -65.1 10.2 0.30 0.44 -0.88 -20.47 137 OK 0.051 0.438 158 OK
N12 38 J[38] 129 -64.4 20 0.30 0.65 -1.08 -20.47 137 OK 0.010 0.538 162 OK
N12 39 1140] 14 -67.1 135 0.30 -0.13 -0.31 -20.47 137 OK 0.067 0.224 148 OK
N12 39 J[39] 6.1 -66.0 54 0.30 0.19 -0.63 -20.47 137 OK 0.027 0.313 152 OK
N12 40 1[41] -3.2 -69.9 13.0 0.30 -0.45 -0.02 -20.47 137 OK 0.065 0.233 148 OK
N12 40 J[40] 14 -68.3 51 0.30 -0.14 -0.32 -20.47 137 OK 0.026 0.228 148 OK
N12 41 1142] -7.3 -73.0 120 0.30 -0.73 0.24 -20.47 137 OK 0.060 0.364 154 OK
N12 41 J[41] -3.2 -71.0 4.4 0.30 -0.45 -0.02 -20.47 137 OK 0.022 0.237 149 OK
N12 42 1[43] -10.6 -76.3 104 0.30 -0.96 0.45 -20.47 137 OK 0.052 0.480 1.60 OK
N12 42 J[42] -7.3 -73.9 3.0 0.30 -0.73 0.24 -20.47 137 OK 0.015 0.365 154 OK
N12 43 1[44] -12.8 -79.7 8.0 0.30 -1.12 0.59 -20.47 137 OK 0.040 0.560 163 OK
N12 43 J[43] -10.6 -77.0 0.9 0.30 -0.96 0.45 -20.47 137 OK 0.005 0.482 1.60 OK
N12 44 1[45] -13.6 -83.1 49 0.30 -1.18 0.63 -20.47 137 OK 0.024 0.591 164 OK
N12 44 J[44] -12.8 -80.0 19 0.30 -1.12 0.59 -20.47 137 OK 0.009 0.561 163 OK
N12 45 1[46] -12.5 -86.3 10 0.30 -1.12 0.54 -20.47 137 OK 0.005 0.559 1.63 OK
N12 45 J[45] -13.6 -83.0 54 0.30 -1.18 0.63 -20.47 137 OK 0.027 0.591 164 OK
N12 46 1[47] -10.3 -89.4 14 0.30 -0.99 0.39 -20.47 137 OK 0.007 0.493 1.60 OK
N12 46 J[46] -12.5 -85.9 73 0.30 -1.12 0.55 -20.47 137 OK 0.037 0.559 163 OK
N12 a7 1[48] -7.9 -92.4 2.0 0.30 -0.84 0.22 -20.47 137 OK 0.010 0.418 157 OK
N12 a7 J[47] -10.3 -88.8 7.5 0.30 -0.98 0.39 -20.47 137 OK 0.038 0.492 1.60 OK
N12 48 1[49] 5.6 -95.6 21 0.30 -0.69 0.06 -20.47 137 OK 0.010 0.347 154 OK
N12 48 J[48] -7.9 -919 71 0.30 -0.83 0.22 -20.47 137 OK 0.036 0.417 157 OK
N12 49 1[50] -3.6 -98.8 18 0.30 -0.57 -0.09 -20.47 137 OK 0.009 0.329 153 OK
N12 49 J[49] 5.6 -95.1 6.4 0.30 -0.69 0.06 -20.47 137 OK 0.032 0.346 154 OK
N12 50 1[51] -25 -102.3 0.2 0.30 -0.50 -0.18 -20.47 137 OK 0.001 0.341 153 OK
N12 50 J[50] -3.6 -98.5 4.4 0.30 -0.57 -0.09 -20.47 137 OK 0.022 0.328 153 OK
N12 51 152] -1.2 -106.4 0.6 0.35 -0.36 -0.24 -20.47 137 OK 0.002 0.304 152 OK
N12 51 J[51] -2.5 -102.0 43 0.35 -0.41 -0.17 -20.47 137 OK 0.019 0.292 151 OK
N12 52 1[53] -0.5 -1111 0.2 0.40 -0.30 -0.26 -20.47 137 OK 0.001 0.278 151 OK
N12 52 J[52] -1.2 -106.2 31 0.40 -0.31 -0.22 -20.47 137 OK 0.012 0.266 150 OK
N12 53 1[54] -3.5 -116.5 7.6 0.45 -0.36 -0.15 -20.47 137 OK 0.025 0.259 1.50 OK
N12 53 J[53] -0.5 -1111 45 0.45 -0.26 -0.23 -20.47 137 OK 0.015 0.247 149 OK
N12 54 1[55] -10.1 -122.9 14.0 0.50 -0.49 0.00 -20.47 137 OK 0.042 0.246 149 OK
N12 54 J[54] -3.5 -116.5 10.9 0.50 -0.32 -0.15 -20.47 137 OK 0.033 0.233 148 OK
N12 55 1[56] 17 -126.9 231 0.54 -0.20 -0.27 -20.47 137 OK 0.064 0.235 149 OK
N12 55 J[55] -10.1 -1213 239 0.54 -0.43 -0.02 -20.47 137 OK 0.066 0.225 148 OK
N12 56 1 121 -132.9 205 0.57 -0.01 -0.46 -20.47 137 OK 0.054 0.233 148 OK
N12 56 J[56] 17 -126.9 211 0.57 -0.19 -0.25 -20.47 137 OK 0.056 0.223 148 OK
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A.5.5.9. Load combination SLU 21
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ Ralvmmy | 3700 | [ Fatvmmi | 3071 | [ oo /mmll | 206 |
=] o T ow ] I ———

[t N/mmy | 2047 ] [fagson N/mma)] 1373 | [ Eginvmmi | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

T ! My Ny Vy d Sollecitazioni interne di progetto Verifica a taglio secondo EC2
" Elemento Nodo o e oo foason  |Risultato verifical Tep Tep fovaca) | Verificaataglio
carico [kN-m] [kN] [kN] [m] e 2 2 2 2 2 2 <F.
mm°] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Top max = Fova
N21 1 11 -22.2 -43.6 305 0.53 -0.56 0.39 -20.47 137 OK 0.086 0.278 151 OK
N21 1 J[2) -38.3 -43.6 376 0.53 -0.90 0.74 -20.47 137 OK 0.106 0.450 158 OK
N21 2 2] -38.3 -39.7 174 0.53 -0.89 0.74 -20.47 137 OK 0.049 0.447 158 OK
N21 2 J[3 -315 -39.7 9.9 0.53 -0.75 0.60 -20.47 137 OK 0.028 0.374 155 OK
N21 3 131 -315 -36.5 287 0.53 -0.74 0.60 -20.47 137 OK 0.081 0.371 155 OK
N21 3 J4] -19.1 -36.5 212 0.53 -0.48 0.34 -20.47 137 OK 0.060 0.238 149 OK
N21 4 1[4] -19.1 -34.1 244 0.53 -0.47 0.34 -20.47 137 OK 0.069 0.236 149 OK
N21 4 J[s] -8.7 -34.1 16.9 0.53 -0.25 0.12 -20.47 137 OK 0.048 0.125 143 OK
N21 5 151 -8.7 -32.3 16.9 0.53 -0.25 0.13 -20.47 137 OK 0.048 0.124 143 OK
N21 5 J[6] -2.1 -32.3 9.4 0.53 -0.11 -0.02 -20.47 137 OK 0.027 0.061 1.40 OK
N21 6 1[6] -2.1 -311 10.3 0.53 -0.10 -0.01 -20.47 137 OK 0.029 0.059 140 OK
N21 6 J[7] 11 -311 28 0.53 -0.03 -0.08 -20.47 137 OK 0.008 0.059 140 OK
N21 7 7 11 -30.6 5.8 0.53 -0.03 -0.08 -20.47 137 OK 0.016 0.058 1.40 OK
N21 7 Ji8l 21 -30.6 19 0.53 -0.01 -0.10 -20.47 137 OK 0.005 0.058 1.40 OK
N21 8 18] 21 -30.6 19 0.53 -0.01 -0.10 -20.47 137 OK 0.005 0.058 140 OK
N21 8 J[9] 12 -30.6 5.8 0.53 -0.03 -0.08 -20.47 137 OK 0.016 0.058 140 OK
N21 9 191 12 -31.2 29 0.53 -0.03 -0.08 -20.47 137 OK 0.008 0.059 1.40 OK
N21 9 J[10] -2.2 -31.2 104 0.53 -0.11 -0.01 -20.47 137 OK 0.029 0.059 1.40 OK
N21 10 1[10] -2.2 -325 98 0.53 -0.11 -0.01 -20.47 137 OK 0.028 0.061 140 OK
N21 10 J[11) -8.9 -325 173 0.53 -0.25 0.13 -20.47 137 OK 0.049 0.126 143 OK
N21 11 1[11] -8.9 -34.4 17.3 0.53 -0.26 0.13 -20.47 137 OK 0.049 0.128 144 OK
N21 11 J[12] -19.4 -34.4 248 0.53 -0.48 0.35 -20.47 137 OK 0.070 0.240 149 OK
N21 12 12 -19.4 -36.9 218 0.53 -0.48 0.35 -20.47 137 OK 0.062 0.242 149 OK
N21 12 J[13] -32.2 -36.9 293 0.53 -0.76 0.62 -20.47 137 OK 0.083 0.379 155 OK
N21 13 113] -32.2 -40.2 10.6 0.53 -0.76 0.61 -20.47 137 OK 0.030 0.382 155 OK
N21 13 J[14] -39.4 -40.2 18.1 0.53 -0.92 0.77 -20.47 137 OK 0.051 0.458 159 OK
N21 14 1[14] -394 -44.2 375 0.53 -0.92 0.76 -20.47 137 OK 0.106 0.462 159 OK
N21 14 J[15] -23.3 -44.2 304 0.53 -0.58 0.41 -20.47 137 OK 0.086 0.290 151 OK
N21 15 1[16] 4.8 -144.0 35.1 0.50 -0.17 -0.40 -20.47 137 OK 0.105 0.288 151 OK
N21 15 J[15] 233 -150.0 38.9 0.50 0.26 -0.86 -20.47 137 OK 0.117 0.429 157 OK
N21 16 [17] -13.2 -138.3 341 0.47 -0.65 0.06 -20.47 137 OK 0.109 0.326 153 OK
N21 16 J[16] 4.8 -144.0 378 0.47 -0.18 -0.44 -20.47 137 OK 0.121 0.306 152 OK
N21 17 18] -8.5 -136.3 9.7 0.43 -0.59 -0.04 -20.47 137 OK 0.034 0.317 152 OK
N21 17 J[17] -132 -142.7 8.1 0.43 -0.76 0.10 -20.47 137 OK 0.028 0.380 155 OK
N21 18 1[19] -6.3 -130.8 50 0.38 -0.61 -0.08 -20.47 137 OK 0.020 0.344 154 OK
N21 18 J[is] -8.5 -136.3 36 0.38 -0.71 -0.01 -20.47 137 OK 0.014 0.359 154 OK
N21 19 1[20] 74 -126.0 14 0.33 -0.79 0.02 -20.47 137 OK 0.007 0.393 1.56 OK
N21 19 J[19] -6.3 -130.8 27 0.33 -0.75 -0.05 -20.47 137 OK 0.012 0.396 156 OK
N21 20 1[21) -7.8 -1218 0.6 0.28 -1.03 0.16 -20.47 137 OK 0.003 0.517 161 OK
N21 20 J[20] 74 -126.1 13 0.28 -1.01 0.11 -20.47 137 OK 0.007 0.506 161 OK
N21 21 1[22] 74 -118.0 1.0 0.23 -1.35 0.32 -20.47 137 OK 0.007 0.675 1.68 OK
N21 21 J[21] -7.8 -1218 0.8 0.23 -1.42 0.36 -20.47 137 OK 0.005 0.709 169 OK
N21 22 1[23] -7.3 -114.2 0.0 0.23 -1.33 0.34 -20.47 137 OK 0.000 0.665 167 OK
N21 22 J[22] 7.4 -118.0 0.1 0.23 -1.35 0.32 -20.47 137 OK 0.001 0.675 1.68 OK
N21 23 1[24] -7.2 -110.5 0.1 0.23 -1.30 0.34 -20.47 137 OK 0.000 0.650 167 OK
N21 23 J[23] -7.3 -114.2 0.5 0.23 -1.33 0.34 -20.47 137 OK 0.003 0.664 167 OK
N21 24 1[25] -7.2 -106.8 0.4 0.23 -1.28 0.35 -20.47 137 OK 0.003 0.639 1.66 OK
N21 24 J[24] -7.2 -110.4 0.6 0.23 -1.30 0.34 -20.47 137 OK 0.004 0.650 167 OK
N21 25 1126] 74 -103.4 12 0.23 -1.29 0.39 -20.47 137 OK 0.008 0.647 167 OK
N21 25 J[25] 7.2 -106.8 0.2 0.23 -1.28 0.35 -20.47 137 OK 0.001 0.639 1.66 OK
N21 26 1[27] -7.9 -100.2 19 0.23 -1.33 0.46 -20.47 137 OK 0.013 0.667 167 OK
N21 26 J[26] 74 -103.4 0.1 0.23 -1.29 0.39 -20.47 137 OK 0.000 0.647 167 OK
N21 27 1[28] -8.3 -97.3 19 0.23 -1.37 0.52 -20.47 137 OK 0.013 0.684 1.68 OK
N21 27 J[27] -79 -100.3 03 0.23 -1.34 0.46 -20.47 137 OK 0.002 0.668 167 OK
N21 28 1[29] -8.0 -94.6 0.6 0.23 -1.32 0.50 -20.47 137 OK 0.004 0.659 167 OK
N21 28 J[28] -8.3 -97.3 2.0 0.23 -1.37 0.52 -20.47 137 OK 0.013 0.684 1.68 OK
N21 29 1[30] -6.0 -91.9 2.6 0.23 -1.08 0.28 -20.47 137 OK 0.017 0.538 162 OK
N21 29 J[29] -8.0 -943 55 0.23 -1.32 0.50 -20.47 137 OK 0.036 0.658 167 OK
N21 30 1[31] -15 -89.0 5.7 0.23 -0.55 -0.22 -20.47 137 OK 0.037 0.387 155 OK
N21 30 J[30] -6.0 -91.0 114 0.23 -1.07 0.28 -20.47 137 OK 0.075 0.536 1.62 OK
N21 31 1[32] 43 -86.1 5.6 0.23 011 -0.86 -20.47 137 OK 0.036 0.430 157 OK
N21 31 J[31] -15 -87.6 16.6 0.23 -0.55 -0.22 -20.47 137 OK 0.108 0.381 155 OK
N21 32 1133] 85 -83.5 0.2 0.23 0.60 -1.32 -20.47 137 OK 0.001 0.662 167 OK
N21 32 J[32] 4.3 -84.7 16.1 0.23 0.12 -0.85 -20.47 137 OK 0.105 0.427 157 OK
N21 33 1[34] 8.7 -82.3 7.3 0.23 0.63 -1.35 -20.47 137 OK 0.048 0.673 1.68 OK
N21 33 J[33] 85 -83.0 9.1 0.23 0.60 -1.32 -20.47 137 OK 0.059 0.661 167 OK
N21 34 1[35] 5.4 -82.2 119 0.23 0.26 -0.97 -20.47 137 OK 0.077 0.485 1.60 OK
N21 34 J[34] 8.7 -82.6 0.5 0.23 0.63 -1.35 -20.47 137 OK 0.003 0.674 1.68 OK
N21 35 1[36] 1.0 -82.7 11.5 0.23 -0.24 -0.48 -20.47 137 OK 0.075 0.360 154 OK
N21 35 J[35] 54 -82.8 5.2 0.23 0.25 -0.97 -20.47 137 OK 0.034 0.487 1.60 OK
N21 36 1[37] -2.2 -835 8.4 0.23 -0.62 -0.11 -20.47 137 OK 0.055 0.363 154 OK
N21 36 J[36] 10 -83.4 47 0.23 -0.24 -0.48 -20.47 137 OK 0.031 0.362 154 OK
N21 37 1[38] -4.0 -84.4 5.4 0.23 -0.82 0.08 -20.47 137 OK 0.035 0.409 156 OK
N21 37 J[37] -2.2 -83.9 16 0.23 -0.62 -0.11 -20.47 137 OK 0.011 0.365 154 OK
N21 38 1[39] -4.3 -85.3 24 0.23 -0.86 0.11 -20.47 137 OK 0.016 0.428 157 OK
N21 38 J[38] -4.0 -84.5 12 0.23 -0.82 0.08 -20.47 137 OK 0.008 0.409 1.56 OK
N21 39 1[40] -8.1 -86.5 19 0.23 -1.30 0.54 -20.47 137 OK 0.012 0.648 167 OK
N21 39 J[39] -8.1 -85.3 17 0.23 -1.29 0.55 -20.47 137 OK 0.011 0.644 1.66 OK
N21 40 1[41] -7.1 -88.0 0.3 0.23 -1.19 0.42 -20.47 137 OK 0.002 0.594 164 OK
N21 40 J[40] -8.1 -86.4 3.7 0.23 -1.30 0.55 -20.47 137 OK 0.024 0.648 167 OK
N21 41 I[42] 58 -89.7 11 0.23 -1.04 0.26 -20.47 137 OK 0.007 0.522 161 OK
N21 41 J[41] -7.1 -87.7 4.3 0.23 -1.19 0.43 -20.47 137 OK 0.028 0.594 164 OK
N21 42 1[43] -4.6 917 10 0.23 -0.92 0.12 -20.47 137 OK 0.006 0.458 159 OK
N21 42 J[42] 5.8 -89.4 3.9 0.23 -1.04 0.26 -20.47 137 OK 0.025 0.521 161 OK
N21 43 1[44] -3.8 -94.2 03 0.23 -0.84 0.02 -20.47 137 OK 0.002 0.419 157 OK
N21 43 J[43] -4.6 -915 29 0.23 -0.92 0.12 -20.47 137 OK 0.019 0.458 159 OK
N21 44 1[45] -3.5 -97.1 0.6 0.23 -0.82 -0.02 -20.47 137 OK 0.004 0.422 157 OK
N21 44 J[44] -3.8 -94.1 16 0.23 -0.84 0.02 -20.47 137 OK 0.011 0.418 157 OK
N21 45 I[46] 38 -100.4 15 0.23 -0.87 -0.01 -20.47 137 oK 0.010 0.436 158 OK
N21 45 J[45] -3.5 -97.1 0.3 0.23 -0.82 -0.02 -20.47 137 OK 0.002 0.422 157 OK
N21 46 1[47] -4.6 -104.0 22 0.23 -0.97 0.06 -20.47 137 OK 0.014 0.484 1.60 OK
N21 46 J[46] -3.8 -100.5 0.8 0.23 -0.87 -0.01 -20.47 137 OK 0.005 0.437 158 OK
N21 47 1[48] 5.6 -107.8 25 0.23 -1.10 0.16 -20.47 137 OK 0.016 0.549 162 OK
N21 a7 J[47] -4.6 -104.2 15 0.23 -0.97 0.06 -20.47 137 OK 0.010 0.485 1.60 OK
N21 48 1[49] -6.5 -111.8 21 0.23 -1.22 0.25 -20.47 137 OK 0.014 0.609 1.65 OK
N21 48 J[48] 5.6 -108.1 15 0.23 -1.10 0.16 -20.47 137 OK 0.010 0.550 162 OK
N21 49 1[50] -7.1 -115.7 13 0.23 -1.31 0.30 -20.47 137 OK 0.009 0.653 167 OK
N21 49 J[49] -6.5 -112.0 12 0.23 -1.22 0.24 -20.47 137 OK 0.008 0.609 1.65 OK
N21 50 1[51] -7.9 -119.6 16 0.23 -1.42 0.38 -20.47 137 OK 0.010 0.710 1.69 OK
N21 50 J[50] -7.1 -115.9 19 0.23 -1.31 0.30 -20.47 137 OK 0.012 0.653 167 OK
N21 51 152] -7.8 -124.0 0.8 0.28 -1.04 0.15 -20.47 137 OK 0.004 0.518 161 OK
N21 51 J[51] -7.9 -119.7 0.0 0.28 -1.04 0.18 -20.47 137 OK 0.000 0.518 161 OK
N21 52 1[53] -6.9 -128.8 23 0.33 -0.77 -0.01 -20.47 137 OK 0.010 0.390 1.56 OK
N21 52 J[52] -78 -1239 11 0.33 -0.80 0.05 -20.47 137 OK 0.005 0.401 1.56 OK
N21 53 1[54] -9.1 -134.2 3.7 0.38 -0.73 0.03 -20.47 137 OK 0.015 0.366 155 OK
N21 53 J[53] -6.9 -128.8 51 0.38 -0.63 -0.05 -20.47 137 OK 0.020 0.339 153 OK
N21 54 1[55] -13.8 -140.6 8.0 0.43 -0.77 0.12 -20.47 137 OK 0.028 0.387 155 OK
N21 54 J[54] 9.1 -134.2 9.6 0.43 -0.61 -0.02 -20.47 137 OK 0.034 0.312 152 OK
N21 55 1[56] 39 -142.1 373 0.47 -0.20 -0.41 -20.47 137 OK 0.119 0.302 152 OK
N21 55 J[55] -13.8 -136.4 336 0.47 -0.66 0.08 -20.47 137 OK 0.107 0.332 153 OK
N21 56 1 222 -148.0 385 0.50 0.24 -0.83 -20.47 137 OK 0.115 0.414 157 OK
N21 56 J[56] 39 -142.1 346 0.50 -0.19 -0.38 -20.47 137 OK 0.104 0.284 151 OK
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[ VERIFICHE SEZIONALI |

[ CALCESTRUZZO - DATI DI CALCOLO |
[ Ralvmmy | 3700 | [ Fatvmmi | 3071 | [ oo /mmll | 206 |
=] o T ow ] I ———

[t N/mmy | 2047 ] [fagson N/mma)] 1373 | [ Eginvmmi | 26400 |

| VERIFICHE SEZIONI NON FESSURATE

Sollecitazioni interne di progetto Verifica a taglio secondo EC2
Combinazione di My Ny Vy d . .
o Elemento Nodo k] kNl et i o e oo foason  |Risultato verifical Tep Tep fovaca) | Verificaataglio
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [Nfmm?] | Tep max S Fevg
N22 1 11 -37.7 -30.0 8.6 0.53 -0.86 0.75 -20.47 137 OK 0.024 0.431 157 OK
N22 1 J[2) -43.4 -30.0 15.7 0.53 -0.98 0.87 -20.47 137 OK 0.044 0.492 1.60 OK
N22 2 2] -43.4 -27.3 278 0.53 -0.98 0.88 -20.47 137 OK 0.079 0.489 1.60 OK
N22 2 J[3 -314 -27.3 203 0.53 -0.72 0.62 -20.47 137 OK 0.057 0.361 154 OK
N22 3 131 -314 -25.0 316 0.53 -0.72 0.62 -20.47 137 OK 0.089 0.359 154 OK
N22 3 J4] -17.5 -25.0 241 0.53 -0.42 0.33 -20.47 137 OK 0.068 0.210 147 OK
N22 4 1[4] -17.5 -233 241 0.53 -0.42 0.33 -20.47 137 OK 0.068 0.209 147 OK
N22 4 J[s] -7.3 -233 16.6 0.53 -0.20 011 -20.47 137 OK 0.047 0.100 142 OK
N22 5 151 7.3 -22.0 16.6 0.53 -0.20 0.11 -20.47 137 OK 0.047 0.099 142 OK
N22 5 J[6] -0.9 -22.0 9.1 0.53 -0.06 -0.02 -20.47 137 OK 0.026 0.042 139 OK
N22 6 1[6] -0.9 -21.2 98 0.53 -0.06 -0.02 -20.47 137 OK 0.028 0.040 139 OK
N22 6 J[7] 22 212 23 0.53 0.01 -0.09 -20.47 137 OK 0.007 0.043 139 OK
N22 7 7 22 -20.7 5.7 0.53 0.01 -0.09 -20.47 137 OK 0.016 0.043 139 OK
N22 7 Ji8l 31 -20.7 2.0 0.53 0.03 -0.11 -20.47 137 OK 0.006 0.053 1.40 OK
N22 8 18] 31 -20.7 21 0.53 0.03 -0.11 -20.47 137 OK 0.006 0.053 140 OK
N22 8 J[9] 22 -20.7 5.6 0.53 0.01 -0.09 -20.47 137 OK 0.016 0.043 139 OK
N22 9 191 22 -21.0 32 0.53 0.01 -0.09 -20.47 137 OK 0.009 0.044 139 OK
N22 9 J[10] -1.2 -21.0 10.7 0.53 -0.07 -0.01 -20.47 137 OK 0.030 0.040 139 OK
N22 10 1[10] -12 -218 10.7 0.53 -0.07 -0.01 -20.47 137 OK 0.030 0.041 139 OK
N22 10 J[11) -85 -218 182 0.53 -0.22 0.14 -20.47 137 OK 0.052 0.111 143 OK
N22 11 1[11] -85 -23.0 18.2 0.53 -0.22 0.14 -20.47 137 OK 0.052 0.112 143 OK
N22 11 J[12] -19.5 -23.0 257 0.53 -0.46 0.37 -20.47 137 OK 0.073 0.229 148 OK
N22 12 12 -19.5 -24.6 257 0.53 -0.46 0.37 -20.47 137 OK 0.073 0.231 148 OK
N22 12 J[13] -34.2 -24.6 332 0.53 -0.78 0.68 -20.47 137 OK 0.094 0.388 155 OK
N22 13 113] -34.2 -26.8 235 0.53 -0.78 0.68 -20.47 137 OK 0.067 0.390 1.56 OK
N22 13 J[14] -47.8 -26.8 310 0.53 -1.07 0.97 -20.47 137 OK 0.088 0.536 162 OK
N22 14 1[14] -47.8 -29.4 137 0.53 -1.08 0.97 -20.47 137 OK 0.039 0.538 162 OK
N22 14 J[15] -43.0 -29.4 6.6 0.53 -0.97 0.86 -20.47 137 OK 0.019 0.487 1.60 OK
N22 15 1[16] 26.4 -108.1 314 0.50 0.42 -0.85 -20.47 137 OK 0.094 0.425 157 OK
N22 15 J[15] 43.0 -114.1 352 0.50 0.80 -1.26 -20.47 137 OK 0.106 0.630 1.66 OK
N22 16 [17] 10.2 -102.4 306 0.47 0.06 -0.49 -20.47 137 OK 0.098 0.247 149 OK
N22 16 J[16] 264 -108.1 342 0.47 0.49 -0.95 -20.47 137 OK 0.109 0.473 159 OK
N22 17 18] 10.8 -101.1 2.0 0.43 0.12 -0.59 -20.47 137 OK 0.007 0.293 151 OK
N22 17 J[17] 10.2 -107.4 0.4 0.43 0.08 -0.58 -20.47 137 OK 0.001 0.290 151 OK
N22 18 1[19] 9.6 -95.6 17 0.38 0.15 -0.65 -20.47 137 OK 0.007 0.325 153 OK
N22 18 J[is] 108 -101.0 3.0 0.38 0.18 -0.71 -20.47 137 OK 0.012 0.357 154 OK
N22 19 1[20] 55 -90.8 75 0.33 0.03 -0.58 -20.47 137 OK 0.034 0.290 151 OK
N22 19 J[19] 9.6 -95.6 8.8 0.33 0.24 -0.82 -20.47 137 OK 0.040 0.410 156 OK
N22 20 1[21) 10 -87.1 88 0.28 -0.24 -0.38 -20.47 137 OK 0.047 0.311 152 OK
N22 20 J[20] 55 914 9.6 0.28 0.10 -0.75 -20.47 137 OK 0.051 0.375 155 OK
N22 21 1[22] -3.9 -84.3 9.6 0.23 -0.81 0.08 -20.47 137 OK 0.062 0.404 1.56 OK
N22 21 J[21] 10 -88.1 9.8 0.23 -0.28 -0.49 -20.47 137 OK 0.064 0.383 155 OK
N22 22 1[23] 9.8 -816 118 0.23 -1.47 0.76 -20.47 137 OK 0.077 0.733 170 OK
N22 22 J[22] -39 -85.3 11.7 0.23 -0.81 0.07 -20.47 137 OK 0.077 0.407 1.56 OK
N22 23 1[24] -15.8 -79.3 12.2 0.23 -2.13 144 -20.47 137 FESSURATA 0.080 1.065 1.83 OK
N22 23 J[23] 9.8 -83.0 117 0.23 -147 0.75 -20.47 137 OK 0.076 0.736 170 OK
N22 24 1[25] -20.5 -76.9 100 0.23 -2.66 199 -20.47 137 FESSURATA 0.065 1329 193 OK
N22 24 J[24] -15.8 -80.6 9.0 0.23 -2.14 144 -20.47 137 FESSURATA 0.059 1.068 183 OK
N22 25 1126] -21.9 -74.2 35 0.23 -2.80 216 -20.47 137 FESSURATA 0.023 1.402 195 OK
N22 25 J[25] -20.5 -17.7 21 0.23 -2.66 199 -20.47 137 FE! RATA 0.013 1331 193 OK
N22 26 1[27] -19.5 -70.8 38 0.23 -2.52 1.90 -20.47 137 FESSURATA 0.025 1.260 190 OK
N22 26 J[26] -21.9 -74.1 5.7 0.23 -2.80 216 -20.47 137 FESSURATA 0.037 1.401 195 OK
N22 27 1[28] -13.8 -66.8 10.3 0.23 -1.86 128 -20.47 137 OK 0.067 0.929 178 OK
N22 27 J[27] -19.5 -69.8 125 0.23 252 191 -20.47 137 FESSURATA 0.081 1.258 1.90 OK
N22 28 1[29] 5.3 -62.3 158 0.23 -0.87 0.33 -20.47 137 OK 0.103 0.435 158 OK
N22 28 J[28] -13.8 -65.0 18.4 0.23 -1.85 128 -20.47 137 OK 0.120 0.925 178 OK
N22 29 1[30] 5.7 -57.5 204 0.23 0.39 -0.89 -20.47 137 OK 0.133 0.446 158 OK
N22 29 J[29] 53 -59.9 233 0.23 -0.86 0.34 -20.47 137 OK 0.152 0.430 157 OK
N22 30 1[31] 181 -52.6 216 0.23 183 -2.28 -20.47 137 FESSURATA 0.141 1141 1.86 OK
N22 30 J[30] 5.7 -54.6 274 0.23 0.40 -0.88 -20.47 137 OK 0.178 0.440 158 OK
N22 31 1[32] 295 -47.9 16.9 0.23 3.14 -3.56 -20.47 137 FESSURATA 0.110 1.778 2.08 OK
N22 31 J[31] 181 -49.5 279 0.23 184 -2.27 -20.47 137 FESSURATA 0.182 1135 186 OK
N22 32 1133] 370 -44.3 6.3 0.23 4.00 -4.39 -20.47 137 FESSURATA 0.041 2193 221 OK
N22 32 J[32] 295 -45.5 226 0.23 3.15 -3.55 -20.47 137 FESSURATA 0.148 1.773 2.08 OK
N22 33 1[34] 383 -42.6 5.2 0.23 4.16 -4.53 -20.47 137 FESSURATA 0.034 2.263 223 OK
N22 33 J[33] 370 -43.4 112 0.23 4.00 -4.38 -20.47 137 FESSURATA 0.073 2191 221 OK
N22 34 1[35] 344 -42.4 13.0 0.23 3.72 -4.08 -20.47 137 FESSURATA 0.085 2.042 217 OK
N22 34 J[34] 383 -42.9 16 0.23 4.15 -4.53 -20.47 137 FESSURATA 0.011 2.264 223 OK
N22 35 1[36] 27.8 -43.2 15.8 0.23 297 -3.35 -20.47 137 FE! RATA 0.103 1673 2.04 OK
N22 35 J[35] 344 -43.3 95 0.23 371 -4.09 -20.47 137 FESSURATA 0.062 2.044 217 OK
N22 36 1[37] 208 -44.5 16.0 0.23 2.16 -2.55 -20.47 137 FESSURATA 0.104 1.275 191 OK
N22 36 J[36] 278 -44.3 12.3 0.23 2.96 -3.35 -20.47 137 FESSURATA 0.080 1.675 2.05 OK
N22 37 I[38] 137 -46.1 16.1 0.23 1.35 -1.75 -20.47 1.37 oK 0.105 0.875 1.76 OK
N22 37 J[37] 208 -45.6 124 0.23 2.16 -2.55 -20.47 137 FESSURATA 0.081 1277 191 OK
N22 38 1[39] 6.6 -48.0 15.9 0.23 0.54 -0.96 -20.47 137 OK 0.104 0.481 1.60 OK
N22 38 J[38] 13.7 -47.3 12.2 0.23 134 -1.75 -20.47 137 OK 0.080 0.877 1.76 OK
N22 39 1[40] -4.6 -50.8 16.6 0.23 -0.74 0.30 -20.47 137 OK 0.108 0.368 155 OK
N22 39 J[39] 28 -49.6 13.0 0.23 0.11 -0.54 -20.47 137 OK 0.085 0.269 150 OK
N22 40 1[41] -10.5 -54.0 13.6 0.23 -1.43 0.96 -20.47 137 OK 0.089 0.713 1.69 OK
N22 40 J[40] -4.6 -52.4 10.2 0.23 -0.74 0.29 -20.47 137 OK 0.067 0.372 155 OK
N22 41 1[42] -14.7 -57.3 10.0 0.23 -1.92 142 -20.47 137 FESSURATA 0.065 0.959 179 OK
N22 41 J[41] -10.5 -55.3 6.9 0.23 -1.43 0.95 -20.47 137 OK 0.045 0.716 169 OK
N22 42 1[43] -16.9 -60.5 5.8 0.23 -2.18 1.65 -20.47 137 FESSURATA 0.038 1.090 184 OK
N22 42 J[42] -14.7 -58.1 29 0.23 -1.92 142 -20.47 137 FESSURATA 0.019 0.961 179 OK
N22 43 I[44] -16.7 -63.4 09 0.23 -2.17 1.62 -20.47 137 FESSURATA 0.006 1.086 184 OK
N22 43 J[43] -16.9 -60.7 17 0.23 -2.18 165 -20.47 137 FESSURATA 0.011 1.090 184 OK
N22 44 1[45] -13.8 -66.1 4.6 0.23 -1.86 128 -20.47 137 OK 0.030 0.929 178 OK
N22 44 J[44] -16.7 -63.1 6.9 0.23 -217 162 -20.47 137 FESSURATA 0.045 1.085 184 OK
N22 45 1[46] -9.3 -68.4 81 0.23 -1.36 0.76 -20.47 137 OK 0.053 0.678 168 OK
N22 45 J[45] -13.8 -65.2 9.9 0.23 -1.85 129 -20.47 137 OK 0.065 0.927 178 OK
N22 46 1[47] -47 -70.8 8.5 0.23 -0.84 0.23 -20.47 137 OK 0.056 0.422 157 OK
N22 46 J[46] 93 -67.3 9.9 0.23 -135 0.77 -20.47 137 OK 0.065 0.676 1.68 OK
N22 47 1[48] -0.8 -734 75 0.23 -0.40 -0.23 -20.47 137 OK 0.049 0.319 152 OK
N22 a7 J[47] -4.7 -69.7 85 0.23 -0.84 0.23 -20.47 137 OK 0.055 0.420 157 OK
N22 48 1[49] 25 -76.2 6.2 0.23 -0.05 -0.61 -20.47 137 OK 0.041 0.331 153 OK
N22 48 J[48] -0.8 -72.5 6.8 0.23 -0.40 -0.23 -20.47 137 OK 0.044 0.315 152 OK
N22 49 1[50] 51 -79.3 51 0.23 0.23 -0.92 -20.47 137 OK 0.033 0.460 159 OK
N22 49 J[49] 25 -75.5 5.2 0.23 -0.05 -0.61 -20.47 137 OK 0.034 0.328 153 OK
N22 50 1[51] 6.8 -82.6 3.6 0.23 0.41 -113 -20.47 137 OK 0.023 0.565 163 OK
N22 50 J[50] 5.1 -78.9 33 0.23 0.23 -0.92 -20.47 137 OK 0.022 0.459 159 OK
N22 51 152] 8.7 -86.6 42 0.28 0.36 -0.97 -20.47 137 OK 0.022 0.487 160 OK
N22 51 J[51] 6.8 -82.2 34 0.28 0.23 -0.81 -20.47 137 OK 0.018 0.407 156 OK
N22 52 1[53] 10.6 911 43 0.33 0.31 -0.86 -20.47 137 OK 0.020 0.429 157 OK
N22 52 J[52] 8.7 -86.3 31 0.33 0.22 -0.74 -20.47 137 OK 0.014 0.370 155 OK
N22 53 1[54] 101 -96.6 03 0.38 0.16 -0.67 -20.47 137 OK 0.001 0.336 153 OK
N22 53 J[53] 10.6 911 17 0.38 0.20 -0.68 -20.47 137 OK 0.007 0.339 153 OK
N22 54 1[55] 81 -103.0 29 0.43 0.02 -0.50 -20.47 137 OK 0.010 0.251 149 OK
N22 54 J[54] 101 -96.6 4.6 0.43 0.10 -0.55 -20.47 137 OK 0.016 0.276 150 OK
N22 55 1[56] 226 -104.6 308 0.47 0.39 -0.84 -20.47 137 OK 0.098 0.418 157 OK
N22 55 J[55] 81 -98.9 272 0.47 0.01 -0.43 -20.47 137 OK 0.087 0.215 148 OK
N22 56 1 377 -110.6 321 0.50 0.68 -1.13 -20.47 137 OK 0.096 0.563 163 OK
N22 56 J[56] 226 -104.6 282 0.50 0.33 -0.75 -20.47 137 OK 0.085 0.376 155 OK
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Figure 30 Beam end release
Table 9 Beam end release input value
Element Type Fxi Fyi Fzi Mxi Myi Mzi FXxj Fyj Fzj Mxj Myj Mzj
27 Value 17500
34 Value 4500
41 Value 8000
| ITERAZIONE SECONDO IL METODO DI POTTLER |
[ CALCOLO CERNIERE PLASTICHE |
[ ITERAZIONE IN NODO 34 i |
[ MIDAS | POTTLER
[ Chiniate arbivaria | 0.000222 | [radikn*m] | L i E, 26'400'000 [kNm?]
U ate, abivarn] 4500 | (k\*mirad] | d 0.30 [m]
e 0.1416 m |
Maogo 13.730 [kN*m] a 0.03 [m]
Nood 96.956 [kN] - = @ poner 00031234 [rad]
Vaodo 6.620 [kN] Joi . 0.0002275 [rad/kN*m]
- UUCfyner 4'396 [kN*m/rad]
[ ITERAZIONE IN NODO 27 i
[ MIDAS | POTTLER
[ Ciizate, arpiwaria | 0.000057 | [radik\*m] | 2y 80y Eq 26'400'000 [kN/m?]
| YCHnsite aivaria] 17'500 | fk*mirac) | d 0.30 [m]
e 0.1340 [m]
Macdo 11560 kN a 005 im]
Naodo 86.260 (kN] @pstier 0.0006670 frad]
Vaodo 7.380 [kN] : Cfpouer 0.0000577 [rad/kN*m]
2 UCHynuer 17'331 [KN*mirad]
!
[ ITERAZIONE IN NODO 41
[ MIDAS POTTLER
[ Chiniiate arbivaria | 0.000125 | [radiknm] | ] £ E, 26'400°000 [KNIm?]
UChye aniana| 8'000 | [ovmirad | d 030 [m]
e 0.1385 m]
Maodo 11.100 [kN*m] a 0.03 [m]
Noodo 80.124 [kN] e Ppotter 0.0013132 [rad]
Vaods 0300 KN Gitairs 0.0001183 [rad/k\*m]
= T 8'452 [kKN*m/rad]
|
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Beam Diagram_Fx / CBC_N22
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midas Gen
EQST-F 501

IXTAL

-25.83
-35.53
-45.23
-54.94
-64.64
-74.34
-84.05
-93.75
-103.45
-113.16
-122.86
-132.57

CBC: W22

MAX : 7

MIN : 15

FILE: GL-FdE_T1-~

UNIT: kN

DETE: 04/2

VIEW-DIRECTION

midas Gen
EOST-El SOR

MOMENT-y
36.54
29.04
21.54
14.08
6.55
0.00
8.4
-15.94
-23.43
-30.93
-38.42
-45.92
cBC: W22
WY 1s
MIN : 13
FIIE: GL-FdE T1--
UNIT: Ki*m

DRTE: 04/29/2014
VIEW-DIRECTION

-
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midas Gen
Beam Diagram_Fz / CBC_N22 _POST-BROCESSOR
9 1 BEAM DIRGREM
)-:L&/‘l & 9T —=tt6 133125 S i L 85 20, SHERR-2
7 g
’b.'\/ L 7> 35.83
- e 29.26
£,
\ ) 22.69
& 16.12
,\':_b 3.55
0.00
‘g‘h 7 -3.59
7 -10.18
© -16.73
7 -23.30
N -29.87
‘\/ -36.44
3 b
A i
i r
3l ‘F‘;
\ !
r=) w
N o ,
~ @ |
™ ?
\\ ’f
e 2
o2 v/
Yo
\\w CBC: W22
4 MEX ¢ 56
\ & MIN : 15
[+2]
FILE: GL-FdE_T1-~
UNIT: kN
DRTE: 04/29/2014
33.1 VIEW-DIRECTION
256 270 v CII0
242 108 181
T 103 57 9T
5 —254H321 24017 z: 0.00 =
W
[ VERIFICHE SEZIONALI |
[ CALCESTRUZZO - DATI DI CALCOLO |
R IN/mm?] [ Fatvmmy | 3071 | [ fooosivmmy | 206 | Eem [N/mm?] 33000
120 [oa T om0 ] [ e [ om0 ] [ e T o ]
(g tW/me)] 1373 ] [CEwmm) | 2400 ]
[ VERIFICHE SEZIONI FESSURATE |
[ VERIFICA SEZIONE NODO 34 i |
Verifica Verifica della
inazione di izi Ep=0.8E.n R fe
[FRIHREEEIDE | porpge || REEHEED Ma No Va ® g ¢ ¢ dell'eccentricita | g, [N/mm?] o 8% compressione
carico delnodo | [kN-m/m'] [kN/m] [kN/m] [kN/m?] [m] [m) [N/mm?]
eq<di2 O < fea som
N22 341 Calotta 137 97.0 6.6 26'400'000 0142 0.30 OK 7.70 2047 oK
R Verifica della Ampiezza della _ Verificaa
fe 7 e lim fe 3
combinazione | yogo e | @ | e | Ul | Vol | ozone massima| "o | fessura o | e s0 | iagio
i [m] [rad] [kN*mirad] | [kN*m/rad] < 4 [mvad] [mm] w1 [mm] [N/mm?] [N/mm?] [N/mm?] ] e
N22 341 0.025 3.1233501 4500 4396 OK 0858 oK 137 039 952 353 OK
terazione ok
VERIFICA SEZIONE NODO 27 i |
Verifica Verifica della
R . o8 f
Combinazione dil . | Posizione Mq N Va Eg=08En € d delleccentricita | o, [Nimm?] ca, 80% compressione
carico del nodo [kN-m/m’] [kN/m'] [kN/m'] [kN/m?] [m] [m] [N/mm?]
eg<di2 O < fea. 0%
N22 271 Volta Dx 116 86.3 74 26'400'000 0134 0.30 OK 3.60 20.47 oK
Verifica della Ampiezza della — Verificaa
Comn;r;:zcugne dil oo n : :‘] oo klll\‘(EfMl.DA; kl[/\‘(ifp;,...z ot | Weouer P, few. 004 o G fevs ez taglio
[rad] [kN*m/rad] | [kN*m/rad] <4[mrad] [mm] w<1[mm] [N/mm?] [N/mm?] [N/mm?] [N/mm?] Tep max S Feva
N22 271 0.048 0.6670164 17'500 17'331 OK 0.168 oK 137 023 952 261 oK
terazione ok
VERIFICA SEZIONE NODO 41 |
Verifica Verifica della
=08E, f
Comb;;:ilgne 9 Nodo n® ZZTI::;);: ko::I 8 k’:‘; 8 k’\\‘/; 8 E s Ca [:ﬂ dell'eccentricita | g, [N/mm?] £ 80% compressione
kNmim] | k] [ [k [kN/m?] m) eg<di2 [Nimn?] e
N22 a1i Volta Sx 111 80.1 03 26'400'000 0.139 0.30 oK 4.66 20.47 oK
Aep A Verifica della Ampiezza della _ Verificaa
(Combinazione dif a Proter UChuows | Uofrumar | orariona massima|  Vroue "'essura o) s o i fevd e wagiio
carico [m] [rad] [kN*m/rad] | [kN*m/rad] < 4[mrad] [mm] w<1[mm] [N/mm?] [N/mm?] [N/mm°] [N/mm?] Tep max S Feva
N22 a1i 0.034 1.3132419 8000 8452 OK 0349 oK 137 001 952 2.88 OK
Iterazione ok
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VERIFICHE SEZIONI NON FESSURATE

[E—— - i v P Sollecitazioni interne di progetto Verifica a taglio secondo EC2
Elemento Nodo 8 d 4 Gaup Oint fed, sos feggon  [Risultato verifica Tep Tep feva gcz) | Verificaataglio
carico [kN-m] [kN] [kN] [m] . , . . , , 2 =

[N/mm°] [N/mm?] [N/mm°] [N/mm°] [N/mm] [N/mm°] [N/mm?] Top max S Fova
N22 1 I[1] 341 368 17.1 0.60 -0.63 051 2047 137 OK 0.043 0.315 152 OK
N22 1 J[2 -43.9 -36.8 24.2 0.60 -0.79 0.67 -20.47 137 OK 0.061 0.396 156 OK
N22 2 I[2] -43.9 335 254 0.60 -0.79 0.68 -20.47 137 oK 0.064 0.304 156 OK
N22 2 J[3] -33.0 335 17.9 0.60 -0.61 0.49 2047 137 OK 0.045 0.303 152 OK
N22 3 3] -33.0 -30.9 32.1 0.60 -0.60 0.50 2047 137 OK 0.080 0.301 152 OK
N22 3 4] -18.8 -309 246 0.60 -0.37 0.26 -20.47 137 OK 0.062 0.183 1.46 OK
N22 4 1[4] -18.8 288 24.9 0.60 -0.36 0.27 2047 137 OK 0.062 0.181 146 OK
N22 4 J[5] 83 288 17.4 0.60 -0.19 0.09 2047 137 OK 0.044 0.003 142 OK
N22 5 5] -8.3 273 17.4 0.60 -0.18 0.09 -20.47 137 OK 0.044 0.091 142 oK
N22 5 J[6] 14 273 9.9 0.60 -0.07 -0.02 -20.47 137 oK 0.025 0.045 1.40 OK
N22 6 6] 14 263 103 0.60 -0.07 -0.02 2047 137 OK 0.026 0.044 139 OK
N22 6 7] 18 263 2.8 0.60 0.01 0.07 2047 137 OK 0.007 0.044 139 OK
N22 7 I[7] 18 258 5.7 0.60 -0.01 -0.07 -20.47 137 OK 0.014 0.043 139 oK
N22 7 J[8] 2.8 258 2.0 0.60 0.00 -0.09 -20.47 137 oK 0.005 0.045 1.40 OK
N22 8 8] 2.8 259 2.0 0.60 0.00 -0.09 2047 137 OK 0.005 0.045 1.40 OK
N22 8 J[9] 19 259 5.7 0.60 0.01 0.07 2047 137 OK 0.014 0.043 139 OK
N22 9 119] 19 -26.4 3.1 0.60 -0.01 -0.08 -20.47 137 OK 0.008 0.044 139 OK
N22 9 J[10] 16 264 10.6 0.60 -0.07 -0.02 2047 137 OK 0.026 0.044 139 OK
N22 10 1[10] 16 275 10.6 0.60 0.07 -0.02 2047 137 OK 0.026 0.046 1.40 OK
N22 10 J[11] 8.7 275 18.1 0.60 -0.19 0.10 -20.47 137 OK 0.045 0.096 142 oK
N22 11 I[11] -8.7 201 18.1 0.60 -0.19 0.10 -20.47 137 oK 0.045 0.097 1.42 OK
N22 11 J[12] -19.6 291 256 0.60 -0.38 0.28 2047 137 OK 0.064 0.188 1.46 OK
N22 12 1[12] 196 313 256 0.60 0.38 0.28 2047 137 OK 0.064 0.190 146 OK
N22 12 J[13] -34.3 313 33.1 0.60 -0.62 052 -20.47 137 OK 0.083 0.312 152 OK
N22 13 1[13) -34.3 -34.1 195 0.60 -0.63 052 -20.47 137 oK 0.049 0314 152 OK
N22 13 J[14] 459 341 27.0 0.60 -0.82 071 2047 137 OK 0.067 0.411 157 OK
N22 14 1[14) 459 375 234 0.60 -0.83 0.70 2047 137 OK 0.058 0.414 157 OK
N22 14 J[15] -365 375 16.3 0.60 -0.67 055 -20.47 137 OK 0.041 0.336 153 OK
N22 15 1[16] 19.3 -126.6 326 057 0.13 -0.58 -20.47 137 OK 0.086 0.289 151 OK
N22 15 J[15] 365 1326 364 057 0.44 -0.91 2047 137 OK 0.096 0.454 158 OK
N22 16 I[17] 25 1209 318 054 017 -0.28 2047 137 OK 0.088 0.224 148 OK
N22 16 J[16] 19.3 -126.6 355 054 0.16 -0.63 -20.47 137 OK 0.098 0.316 152 OK
N22 17 1[18) 56 -119.0 6.6 0.50 -0.10 -0.37 2047 137 OK 0.020 0.238 149 OK
N22 17 J[17] 25 1254 5.0 0.50 -0.19 -0.31 2047 137 OK 0.015 0.251 149 OK
N22 18 I[19] 6.6 1135 2.8 0.45 -0.06 -0.45 -20.47 137 OK 0.009 0.252 1.49 oK
N22 18 J[18] 56 -119.0 14 0.45 -0.10 -0.43 -20.47 137 OK 0.005 0.264 150 OK
N22 19 1[20] 47 -108.7 3.1 0.40 -0.09 -0.45 2047 137 OK 0.012 0.272 150 OK
N22 19 J[19] 6.6 1135 43 0.40 0.04 053 2047 137 OK 0.016 0.284 151 OK
N22 20 I[21] 3.0 -104.6 3.0 0.35 -0.15 -0.45 -20.47 137 OK 0.013 0.299 152 OK
N22 20 J[20] 47 -108.9 38 0.35 -0.08 -0.54 -20.47 137 oK 0.016 0311 152 OK
N22 21 1[22] 19 -101.2 23 0.30 -0.21 -0.46 2047 137 OK 0.011 0.337 153 OK
N22 21 J[21] 3.0 -104.9 25 0.30 0.5 -0.55 2047 137 OK 0,013 0.350 154 oK
N22 22 1[23] 0.1 977 39 0.30 -0.33 -0.32 -20.47 137 OK 0.019 0.326 153 OK
N22 22 J[22] 19 -101.5 38 0.30 -0.21 -0.46 2047 137 OK 0.019 0.338 153 OK
N22 23 1[24) 23 945 4.8 0.30 0.47 -0.16 2047 137 OK 0.024 0.315 152 OK
N22 23 J[23] 0.1 982 43 0.30 -0.33 -0.32 -20.47 137 OK 0.021 0.327 153 oK
N22 24 1[25] 5.1 915 6.0 0.30 -0.64 0.03 -20.47 137 oK 0.030 0.322 153 OK
N22 24 J[24] 23 95.1 5.0 0.30 -0.47 -0.16 2047 137 OK 0.025 0317 152 OK
N22 25 1[26] 83 887 72 0.30 -0.85 0.26 2047 137 OK 0.036 0.426 157 OK
N22 25 J[25] 5.1 922 5.8 0.30 -0.65 0.03 -20.47 137 OK 0.029 0.323 153 oK
N22 26 1[27] -11.6 863 74 0.30 -1.06 0.48 -20.47 137 oK 0.037 0.529 162 OK
N22 26 J[26] 83 895 55 0.30 -0.85 0.26 2047 137 oK 0.028 0.427 157 OK
N22 27 1[28] 136 839 52 0.30 119 0.63 2047 137 oK 0.026 0593 164 oK
N22 27 J[27] -11.6 -86.9 3.0 0.30 -1.06 0.48 -20.47 137 OK 0.015 0.530 162 OK
N22 28 1[29] 125 813 1.0 0.30 -1.10 0.56 2047 137 OK 0.005 0.551 163 OK
N22 28 J[28] 136 -840 36 0.30 119 0.63 2047 137 OK 0.018 0.593 164 OK
N22 29 11301 77 782 8.0 0.30 0.78 0.25 2047 137 OK 0.040 0.388 155 oK
N22 29 J[29] -125 -80.6 10.9 0.30 -1.10 056 -20.47 137 oK 0.055 0.550 162 OK
N22 30 1[31] 0.2 746 119 0.30 -0.26 -0.24 2047 137 OK 0.059 0.249 1.49 OK
N22 30 J[30] 77 766 17.6 0.30 0.77 0.26 2047 137 OK 0.088 0.385 155 OK
N22 31 I[32] 7.8 710 9.9 0.30 0.28 -0.75 -20.47 137 OK 0.049 0.377 155 oK
N22 31 J[31] 02 726 20.9 0.30 -0.25 -0.23 -20.47 137 OK 0.105 0.242 1.49 OK
N22 32 1[33) 132 68.1 22 0.30 0.65 -1.10 2047 137 OK 0.011 0.552 163 OK
N22 32 3[32] 7.8 692 185 0.30 0.29 0.75 2047 137 OK 0.093 0.374 155 OK
N22 33 1[34] 13.7 -66.6 6.6 0.30 0.69 -1.14 -20.47 137 OK 0.033 0.569 163 OK
N22 33 J[33] 132 674 9.8 0.30 0.65 -1.10 -20.47 137 oK 0.049 0.551 163 OK
N22 34 1[35] 10.1 665 125 0.30 0.45 -0.90 2047 137 OK 0.062 0.448 158 OK
N22 34 J[34] 137 669 11 0.30 0.69 114 2047 137 OK 0.005 0.569 163 oK
N22 35 1[36] 4.8 67.1 133 0.30 0.10 -0.55 -20.47 137 OK 0.067 0.273 150 OK
N22 35 J[35] 10.1 673 7.0 0.30 0.45 -0.90 2047 137 OK 0.035 0.450 158 OK
N22 36 1[37) 0.0 68.1 116 0.30 0.23 0.23 2047 137 OK 0.058 0.227 148 OK
N22 36 J[36] 4.8 -68.0 7.8 0.30 0.10 -0.55 -20.47 137 OK 0.039 0.274 150 OK
N22 37 1[38] -4.0 693 9.7 0.30 -0.49 0.03 -20.47 137 oK 0.049 0.247 1.49 OK
N22 37 J[37] 0.0 689 6.0 0.30 0.23 0.23 2047 137 OK 0.030 0.230 148 OK
N22 38 1[39] 6.8 706 76 0.30 -0.69 0.22 2047 137 OK 0.038 0.346 154 OK
N22 38 J[38] -4.0 -69.9 4.0 0.30 -0.50 0.03 -20.47 137 OK 0.020 0.248 1.49 oK
N22 39 1[40] 127 723 58 0.30 -1.09 0.60 -20.47 137 OK 0.029 0.543 162 OK
N22 39 J[39] -106 712 23 0.30 -0.95 047 2047 137 OK 0.011 0.473 159 OK
N22 40 1141] 120 741 03 0.30 -1.04 055 2047 137 OK 0.002 0522 161 OK
N22 40 J[40] -12.7 725 3.1 0.30 -1.09 0.60 -20.47 137 OK 0.015 0.543 162 OK
N22 a1 1142] -84 756 56 0.30 -0.81 031 2047 137 OK 0.028 0.405 156 OK
N22 a1 J[41] 120 736 88 0.30 104 0.55 2047 137 OK 0.044 0.522 161 OK
N22 42 1[43) -45 770 6.3 0.30 -0.56 0.04 -20.47 137 OK 0.032 0.278 151 OK
N22 42 J[42] -84 747 9.2 0.30 -0.81 031 -20.47 137 oK 0.046 0.403 156 OK
N22 43 1144) 12 789 53 0.30 0.34 -0.18 2047 137 OK 0.027 0.263 150 OK
N22 43 J[43] 45 76.1 7.9 0.30 -0.55 0.04 2047 137 OK 0.039 0.276 150 OK
N22 44 1[45] 12 812 36 0.30 -0.19 -0.35 -20.47 137 OK 0.018 0.271 150 OK
N22 4 J[44] 12 782 58 0.30 0.34 -0.18 -20.47 137 oK 0.029 0.261 150 OK
N22 45 1146] 25 -840 17 0.30 0.12 -0.44 2047 137 OK 0.009 0.280 151 OK
N22 45 J[45] 12 807 36 0.30 -0.19 -0.35 2047 137 OK 0018 0.269 150 OK
N22 46 1[47) 3.0 -87.3 03 0.30 -0.09 -0.49 -20.47 137 OK 0.001 0.291 151 OK
N22 6 J[46] 25 -83.8 17 0.30 -0.11 -0.44 -20.47 137 oK 0.009 0.279 151 OK
N22 a7 1148 3.0 908 05 0.30 -0.10 -0.50 2047 137 OK 0.003 0.303 152 OK
N22 a7 J[47 3.0 872 05 0.30 -0.09 -0.49 2047 137 OK 0.002 0.201 151 OK
N22 48 1149 29 -94.6 04 0.30 -0.12 -0.51 -20.47 137 OK 0.002 0.315 152 OK
N22 48 J[48] 3.0 -90.9 0.1 0.30 -0.10 -0.50 2047 137 OK 0.001 0.303 152 OK
N22 49 1[50] 3.0 983 02 0.30 0.13 053 2047 137 OK 0.001 0.328 153 OK
N22 49 J[49] 29 -94.6 03 0.30 -0.12 -0.51 -20.47 137 OK 0.001 0.315 152 OK
N22 50 1[51] 3.0 -102.1 0.0 0.30 -0.14 -0.54 -20.47 137 oK 0.000 0.340 153 OK
N22 50 3[50] 3.0 983 03 0.30 -0.13 053 2047 137 OK 0.001 0.328 153 OK
N22 51 1[52] 38 -106.3 2.1 0.35 0.12 -0.49 2047 137 OK 0.009 0.304 152 OK
N22 51 J[51] 3.0 -102.0 13 0.35 -0.15 -0.44 -20.47 137 OK 0.006 0.291 151 OK
N22 52 1[53] 5.1 -111.0 33 0.40 -0.08 -0.47 -20.47 137 oK 0012 0.277 151 OK
N22 52 J[52] 38 -106.1 2.1 0.40 0.12 -0.41 2047 137 OK 0.008 0.265 150 OK
N22 53 1[54] 39 1164 19 0.45 0.14 0.37 2047 137 OK 0.006 0.259 150 oK
N22 53 J[53] 5.1 -111.0 33 0.45 -0.09 -0.40 -20.47 137 OK 0.011 0.247 1.49 OK
N22 54 1[55] 07 1228 52 0.50 -0.23 -0.26 2047 137 OK 0.015 0.246 1.49 OK
N22 54 J[54] 39 1164 6.8 0.50 0.14 0.33 2047 137 OK 0.020 0.233 148 OK
N22 55 1[56] 17.2 1242 34.7 054 0.12 -0.58 -20.47 137 OK 0.096 0.291 151 OK
N22 55 J[55] 07 -1185 311 054 -0.20 -0.23 -20.47 137 OK 0.086 0.220 148 OK
N22 56 I[1] 34.1 -130.2 358 057 0.40 -0.86 2047 137 OK 0.094 0.429 157 OK
N22 56 J[56] 17.2 1242 320 057 0.10 053 2047 137 OK 0.084 0.267 150 OK
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A.5.5.11. Load combination SLE

1

Beam Diagram_Fx / ST_NSLE -1

T r—
AM7T177
g2 1183 183 192 T
" o071 4207

-
T
7225 1225 T
1246 1246
~"1269 1269™
126, -126.9
1206 1296
327 H327,
¢ \
1361 —136.1\
/1308 1308
i
[ 1438

[ 1478
-151.8

-155.7

|
|
|

-3.0

376, 7714594 4
-2341 ;
28 »s ap M2

midas Gen
POST-FROCESSOR
 BEAM DIRGRAM
BXIAL

-38.55
-51.70
-64.25
-78.00
-91.15
-104.30
-117.46
-130.61
-143.76
-156.91
-170.06
-183.21

STz NSLE - 1

X : 8

MIN : 56

FILE: GL-FE Tl--

UNIT: &N

DATE: 03/12/201.
on

midas Gen
POST-! SS0R

ST: NSIE - 1

MR : 56
MIN @ 2

FILE: GL-FdE T1--
UNIT: dii*m

DATE: 03/12/2014
"~ VIEW-DIRECTION

=
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ Ratw/mmy [ 3700 ] [ /mm | 206 En Wmm'] | 33000 |

7 T ] e T ww ] e T oo ]

[t |57 ] T T

| VERIFICA SEZIONI NON FESSURATE

. . . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione dif -\ oo Nodo Ma Nq Va g o. o, f, f Risultato verifica
carico [kN-m] [kN] [kN] [m] P, " ) o
[N/mm?] [N/mm?] [N/mm?] [N/mm?]

NSLE -1 1 111 -19.7 -41.5 29.5 0.60 -0.40 0.26 -30.71 2.06 OK
NSLE -1 1 J[2] -35.4 -41.5 36.6 0.60 -0.66 0.52 -30.71 2.06 OK
NSLE-1 2 2] -35.4 -37.7 16.0 0.60 -0.65 0.53 -30.71 2.06 OK
NSLE-1 2 J[3] -29.2 -37.7 8.5 0.60 -0.55 0.42 -30.71 2.06 OK
NSLE -1 3 1[3] -29.2 -34.6 26.9 0.60 -0.54 0.43 -30.71 2.06 OK
NSLE -1 3 J[4] -17.7 -34.6 19.4 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -1 4 1[4] -17.7 -32.2 23.1 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -1 4 J[5] -8.0 -32.2 15.6 0.60 -0.19 0.08 -30.71 2.06 OK
NSLE -1 5 I[5] -8.0 -30.4 15.8 0.60 -0.18 0.08 -30.71 2.06 OK
NSLE -1 5 Jie] -2.0 -30.4 8.3 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -1 6 1[6] -2.0 -29.3 9.7 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -1 6 J[7] 1.0 -29.3 22 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -1 7 1[7] 1.0 -28.7 5.6 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -1 7 J[g] 19 -28.7 2.1 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE-1 8 18] 19 -28.7 21 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE -1 8 J[9] 1.0 -28.7 5.6 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -1 9 1191 1.0 -29.3 2.2 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -1 9 J[10] -2.0 -29.3 9.7 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -1 10 1[10] -2.0 -30.4 8.3 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -1 10 J[11] -8.0 -30.4 15.8 0.60 -0.18 0.08 -30.71 2.06 OK
NSLE -1 11 1[11] -8.0 -32.2 15.6 0.60 -0.19 0.08 -30.71 2.06 OK
NSLE -1 11 J[12] -17.7 -32.2 23.1 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -1 12 1[12] -17.7 -34.6 19.4 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE-1 12 J[13] -29.2 -34.6 26.9 0.60 -0.54 0.43 -30.71 2.06 OK
NSLE-1 13 1[13] -29.2 -37.7 8.5 0.60 -0.55 0.42 -30.71 2.06 OK
NSLE -1 13 J[14] -35.4 -37.7 16.0 0.60 -0.65 0.53 -30.71 2.06 OK
NSLE -1 14 1[14] -35.4 -41.5 36.6 0.60 -0.66 0.52 -30.71 2.06 OK
NSLE -1 14 J[15] -19.7 -41.5 29.5 0.60 -0.40 0.26 -30.71 2.06 OK
NSLE -1 15 1[16] 2.3 -135.3 32.9 0.57 -0.20 -0.28 -30.71 2.06 OK
NSLE -1 15 J[15] 19.7 -141.3 36.8 0.57 0.12 -0.61 -30.71 2.06 OK
NSLE -1 16 1[17] -14.5 -129.7 31.8 0.54 -0.54 0.06 -30.71 2.06 OK
NSLE -1 16 J[16] 2.3 -135.3 35.5 0.54 -0.20 -0.30 -30.71 2.06 OK
NSLE -1 17 1[18] -10.0 -127.2 9.4 0.50 -0.49 -0.01 -30.71 2.06 OK
NSLE -1 17 J[17] -14.5 -133.6 7.8 0.50 -0.62 0.08 -30.71 2.06 OK
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NSLE -1 18 I[19] -7.8 -121.8 5.1 0.45 -0.50 -0.04 -30.71 2.06 OK
NSLE -1 18 J[18] -10.0 -127.2 3.7 0.45 -0.58 0.01 -30.71 2.06 OK
NSLE -1 19 I[20] -85 -116.9 0.8 0.40 -0.61 0.03 -30.71 2.06 OK
NSLE-1 19 J[19] -7.8 -121.8 2.0 0.40 -0.60 -0.01 -30.71 2.06 OK
NSLE-1 20 I[21] -8.6 -112.7 0.2 0.35 -0.74 0.10 -30.71 2.06 OK
NSLE -1 20 J[20] -85 -117.0 0.5 0.35 -0.75 0.08 -30.71 2.06 OK
NSLE -1 21 1[22] -1.7 -108.9 1.9 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE -1 21 J[21] -8.6 -112.6 17 0.30 -0.95 0.20 -30.71 2.06 OK
NSLE -1 22 1[23] -7.0 -104.9 12 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE -1 22 J[22] 77 -108.7 14 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE -1 23 I[24] 6.1 -101.0 15 0.30 -0.77 0.07 -30.71 2.06 OK
NSLE-1 23 J[23] -7.0 -104.8 2.1 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE - 1 24 I[25] 5.1 -97.2 16 0.30 -0.76 0.02 -30.71 2.06 OK
NSLE - 1 24 J[24] 6.1 -100.8 2.6 0.30 -0.77 0.07 -30.71 2.06 OK
NSLE -1 25 I[26] 4.2 -93.5 1.0 0.30 -0.62 -0.03 -30.71 2.06 OK
NSLE -1 25 J[25] 5.1 -96.9 2.5 0.30 -0.76 0.02 -30.71 2.06 OK
NSLE -1 26 I[27] -3.6 -90.0 0.3 0.30 -0.54 -0.06 -30.71 2.06 OK
NSLE -1 26 J[26] 4.2 -93.3 2.1 0.30 -0.62 -0.03 -30.71 2.06 OK
NSLE -1 27 I[28] 3.4 -86.9 05 0.30 -0.51 -0.07 -30.71 2.06 OK
NSLE-1 27 J[27] 36 -89.9 17 0.30 -0.54 -0.06 -30.71 2.06 OK
NSLE-1 28 I[29] 33 -84.1 1.2 0.30 -0.50 -0.06 -30.71 2.06 OK
NSLE-1 28 J[28] 34 -86.8 14 0.30 -0.51 -0.07 -30.71 2.06 OK
NSLE -1 29 1[30] -3.4 -81.7 1.6 0.30 -0.50 -0.05 -30.71 2.06 OK
NSLE -1 29 J[29] -3.3 -84.1 13 0.30 -0.50 -0.06 -30.71 2.06 OK
NSLE -1 30 1[31] -3.4 -79.8 17 0.30 -0.50 -0.04 -30.71 2.06 OK
NSLE -1 30 J[30] -3.4 -81.8 15 0.30 -0.50 -0.05 -30.71 2.06 OK
NSLE -1 31 I[32) 33 -78.1 1.3 0.30 -0.48 -0.04 -30.71 2.06 OK
NSLE-1 31 J[31] 34 -79.7 2.1 0.30 -0.50 -0.04 -30.71 2.06 OK
NSLE-1 32 I[33) 2.6 -76.8 04 0.30 -0.43 -0.08 -30.71 2.06 OK
NSLE - 1 32 J[32] 33 -78.0 3.2 0.30 -0.48 -0.04 -30.71 2.06 OK
NSLE - 1 33 I[34] -15 -75.9 0.2 0.30 -0.35 -0.15 -30.71 2.06 OK
NSLE - 1 33 J[33] 2.6 -76.6 3.9 0.30 -0.43 -0.08 -30.71 2.06 OK
NSLE -1 34 I[35] -1.0 -75.3 0.8 0.30 -0.32 -0.18 -30.71 2.06 OK
NSLE -1 34 J[34] -15 -75.8 2.9 0.30 -0.35 -0.15 -30.71 2.06 OK
NSLE -1 35 I[36] 0.8 -75.1 1.6 0.30 -0.31 -0.19 -30.71 2.06 OK
NSLE -1 35 J[35] -1.0 -75.2 2.2 0.30 -0.32 -0.18 -30.71 2.06 OK
NSLE-1 36 I[37) -1.0 -75.2 2.2 0.30 -0.32 -0.18 -30.71 2.06 OK
NSLE-1 36 J[36] 0.8 -75.1 1.6 0.30 -0.31 -0.19 -30.71 2.06 OK
NSLE -1 37 I[38] -15 -75.8 2.9 0.30 -0.35 -0.15 -30.71 2.06 OK
NSLE -1 37 J[37] -1.0 -75.3 0.8 0.30 -0.32 -0.18 -30.71 2.06 OK
NSLE -1 38 1[39] -2.6 -76.6 3.9 0.30 -0.43 -0.08 -30.71 2.06 OK
NSLE -1 38 J[38] -15 -75.9 0.2 0.30 -0.35 -0.15 -30.71 2.06 OK
NSLE -1 39 1[40] -3.3 -78.0 3.2 0.30 -0.48 -0.04 -30.71 2.06 OK
NSLE -1 39 J[39] -2.6 -76.8 0.4 0.30 -0.43 -0.08 -30.71 2.06 OK
NSLE-1 40 I[41) 34 -79.7 2.1 0.30 -0.50 -0.04 -30.71 2.06 OK
NSLE-1 40 J[40] 33 -78.1 13 0.30 -0.48 -0.04 -30.71 2.06 OK
NSLE - 1 41 1[42] 3.4 -81.8 15 0.30 -0.50 -0.05 -30.71 2.06 OK
NSLE - 1 41 J[41] 3.4 -79.8 17 0.30 -0.50 -0.04 -30.71 2.06 OK
NSLE - 1 42 I[43] 3.3 -84.1 13 0.30 -0.50 -0.06 -30.71 2.06 OK
NSLE -1 42 J[42] 3.4 -81.7 1.6 0.30 -0.50 -0.05 -30.71 2.06 OK
NSLE -1 43 I[44] 3.4 -86.8 14 0.30 -0.51 -0.07 -30.71 2.06 OK
NSLE -1 43 J[43] 3.3 -84.1 1.2 0.30 -0.50 -0.06 -30.71 2.06 OK
NSLE -1 44 I[45] 36 -89.9 17 0.30 -0.54 -0.06 -30.71 2.06 OK
NSLE-1 a4 J[44] 34 -86.9 05 0.30 -0.51 -0.07 -30.71 2.06 OK
NSLE-1 45 I[46) -4.2 -93.3 2.1 0.30 -0.59 -0.03 -30.71 2.06 OK
NSLE -1 45 J[45] -3.6 -90.0 0.3 0.30 -0.54 -0.06 -30.71 2.06 OK
NSLE -1 46 1[47] -5.1 -96.9 25 0.30 -0.66 0.02 -30.71 2.06 OK
NSLE -1 46 J[46] -4.2 -93.5 1.0 0.30 -0.59 -0.03 -30.71 2.06 OK
NSLE -1 47 1[48] -6.1 -100.8 2.6 0.30 -0.74 0.07 -30.71 2.06 OK
NSLE -1 47 J[47] 5.1 -97.2 1.6 0.30 -0.66 0.02 -30.71 2.06 OK
NSLE-1 48 I[49] -7.0 -104.8 2.1 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE -1 48 J[48] 6.1 -101.0 15 0.30 -0.75 0.07 -30.71 2.06 OK
NSLE-1 49 I[50] 7.7 -108.7 14 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE - 1 49 J[49] 7.0 -104.9 12 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE - 1 50 I[51] -8.6 -112.6 17 0.30 -0.95 0.20 -30.71 2.06 OK
NSLE - 1 50 J[50] 7.7 -108.9 1.9 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE -1 51 I[52] -85 -117.0 05 0.35 -0.75 0.08 -30.71 2.06 OK
NSLE -1 51 J[51] -8.6 -112.7 0.2 0.35 -0.74 0.10 -30.71 2.06 OK
NSLE -1 52 I[53] -7.8 -121.8 2.0 0.40 -0.60 -0.01 -30.71 2.06 OK
NSLE -1 52 J[52] -85 -116.9 0.8 0.40 -0.61 0.03 -30.71 2.06 OK
NSLE-1 53 I[54] -10.0 -127.2 3.7 0.45 -0.58 0.01 -30.71 2.06 OK
NSLE-1 53 J[53] -7.8 -121.8 5.1 0.45 -0.50 -0.04 -30.71 2.06 OK
NSLE -1 54 1[55] -14.5 -133.6 7.8 0.50 -0.62 0.08 -30.71 2.06 OK
NSLE -1 54 J[54] -10.0 -127.2 9.4 050 -0.49 -0.01 -30.71 2.06 OK
NSLE -1 55 1[56] 2.3 -135.3 35.5 0.54 -0.20 -0.30 -30.71 2.06 OK
NSLE -1 55 J[55] -14.5 -129.7 318 0.54 -0.54 0.06 -30.71 2.06 OK
NSLE -1 56 I[1] 19.7 -141.3 36.8 057 0.12 -0.61 -30.71 2.06 OK
NSLE -1 56 J[56] 2.3 -135.3 32.9 0.57 -0.20 -0.28 -30.71 2.06 OK
O, max -0.95
Ot max 0.53
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A.5.5.12.

Load combination SLE 2

Beam Diagram_Fx / ST_NSLE-2

Ya
Beam Diagram_My / ST_NSLE-2

21

30

30

21

F——
21

6.1

-157

5%

424
289

midas Gen
POST-EROCESSOR
BEAM D
BXIAL

-12.64
-18.99
-25.35
-31.71
-38.07
-44.43
-50.73
-57.15
-63.51
-69.27
-76.23
-62.58

STz NSLE - 2

X : 8

MIN : 15

FILE: GL-FdE T1-~

UNIT: &N

DATE: 03/12/2014
VIEW-DIRECTION

midas Gen
POST-FROCESSOR
BEAM DIAGREM

MOMENT-v

ST: NSLE - 2

MAX : 15

MIN : 14

FILE: GL-FdE T1-~
UNIT: Kt

DATE:
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ RaNmmy | 3700 | [ Falvmmy [ 3071 | [ feoostv/mmy | 206 |
[ 7. [ 100 | [ o [ 1200 ] [ oo [ 100 ]
[ famvmmy [ 3071 | [t t/mm | 2059 | [ Ejmnvmma | 26400 ]

Ecm [N/mm’]

33'000

P

0.80

VERIFICA SEZIONI NON FESSURATE

. . . Sollecitazioni interne Tensioni ammissibili di progetto
Solbllezionel Elemento Nodo Mg N Va @ o. fed f f, Risultato verifica
carico [kN-m] [kN] [kN] [m] o " o ol
[N/mm?] [N/mm?] [N/mm?] [N/mm?]
NSLE -2 1 I[1] -37.8 -19.2 0.2 0.60 -0.66 0.60 -30.71 2.06 OK
NSLE -2 1 J[2] -39.5 -19.2 7.3 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -2 2 1[2] -39.5 -17.5 28.2 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -2 2 J[3] -27.3 -17.5 20.7 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE - 2 3 1[3] -27.3 -16.1 29.1 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE -2 3 J[4] -14.6 -16.1 21.6 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE - 2 4 114] -14.6 -15.0 21.6 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE -2 4 J[5] -5.7 -15.0 14.1 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE -2 5 I[5] -5.7 -14.2 14.1 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE - 2 5 J[6] -0.5 -14.2 6.6 0.60 -0.03 -0.02 -30.71 2.06 OK
NSLE -2 6 1[6] -0.5 -13.6 8.3 0.60 -0.03 -0.01 -30.71 2.06 OK
NSLE -2 6 J[7] 18 -13.6 0.8 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -2 7 1[7] 1.8 -13.4 5.1 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -2 7 J[8] 24 -13.4 26 0.60 0.02 -0.06 -30.71 2.06 OK
NSLE - 2 8 18] 24 -13.4 2.6 0.60 0.02 -0.06 -30.71 2.06 OK
NSLE -2 8 J[9] 1.8 -13.4 5.1 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -2 9 1[9] 18 -13.7 0.8 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE - 2 9 J[10] -0.5 -13.7 8.3 0.60 -0.03 -0.01 -30.71 2.06 OK
NSLE -2 10 1[10] -0.5 -14.3 6.7 0.60 -0.03 -0.02 -30.71 2.06 OK
NSLE - 2 10 J[11] -5.7 -14.3 14.2 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE -2 11 1[11] -5.7 -15.1 14.2 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE -2 11 J[12] -14.7 -15.1 21.7 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE - 2 12 1[12] -14.7 -16.3 21.7 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE -2 12 J[13] -27.4 -16.3 29.2 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE - 2 13 1[13] -27.4 -17.7 20.7 0.60 -0.49 0.43 -30.71 2.06 OK
NSLE -2 13 J[14] -39.6 -17.7 28.2 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -2 14 1[14] -39.6 -19.5 75 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE - 2 14 J[15] -37.7 -19.5 0.4 0.60 -0.66 0.60 -30.71 2.06 OK
NSLE -2 15 1[16] 24.1 -78.9 25.4 0.57 0.31 -0.58 -30.71 2.06 OK
NSLE -2 15 J[15] 37.7 -84.9 29.2 0.57 0.55 -0.85 -30.71 2.06 OK
NSLE - 2 16 1[17] 11.2 -73.3 24.0 0.54 0.09 -0.37 -30.71 2.06 OK
NSLE -2 16 J[16] 24.1 -78.9 27.7 0.54 0.35 -0.64 -30.71 2.06 OK
NSLE - 2 17 1[18] 10.6 -71.2 0.2 0.50 0.11 -0.40 -30.71 2.06 OK
NSLE -2 17 J[17] 11.2 -77.6 1.8 0.50 0.11 -0.42 -30.71 2.06 OK
NSLE -2 18 1[19] 9.2 -65.7 22 0.45 0.13 -0.42 -30.71 2.06 OK
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NSLE -2 18 J[18] 10.6 -71.2 3.6 0.45 0.16 -0.47 -30.71 2.06 OK
NSLE -2 19 1[20] 5.8 -60.9 6.1 0.40 0.06 -0.37 -30.71 2.06 OK
NSLE -2 19 J[19] 9.2 -65.7 7.3 0.40 0.18 -0.51 -30.71 2.06 OK
NSLE -2 20 1[21] 2.0 -57.1 7.2 0.35 -0.06 -0.26 -30.71 2.06 OK
NSLE -2 20 J[20] 5.8 -61.4 7.9 0.35 0.11 -0.46 -30.71 2.06 OK
NSLE -2 21 1[22] -1.9 -54.1 7.7 0.30 -0.31 -0.05 -30.71 2.06 OK
NSLE -2 21 J[21] 2.0 -57.9 8.0 0.30 -0.06 -0.33 -30.71 2.06 OK
NSLE -2 22 1[23] -6.3 -51.2 8.9 0.30 -0.59 0.25 -30.71 2.06 OK
NSLE -2 22 J[22] -1.9 -54.9 8.8 0.30 -0.31 -0.06 -30.71 2.06 OK
NSLE -2 23 1[24] -10.3 -48.4 8.2 0.30 -0.87 0.52 -30.71 2.06 OK
NSLE - 2 23 J[23] -6.3 -52.1 7.6 0.30 -0.59 0.25 -30.71 2.06 OK
NSLE - 2 24 I[25] -12.4 -45.6 47 0.30 -1.07 0.67 -30.71 2.06 OK
NSLE -2 24 J[24] -10.3 -49.2 3.7 0.30 -0.87 0.52 -30.71 2.06 OK
NSLE -2 25 1[26] -12.3 -42.3 0.5 0.30 -0.98 0.68 -30.71 2.06 OK
NSLE -2 25 J[25] -12.4 -45.8 0.9 0.30 -1.07 0.67 -30.71 2.06 OK
NSLE -2 26 1[27] -10.4 -38.8 29 0.30 -0.82 0.56 -30.71 2.06 OK
NSLE -2 26 J[26] -12.3 -42.1 4.7 0.30 -0.98 0.68 -30.71 2.06 OK
NSLE -2 27 1[28] 7.1 -35.1 5.4 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE -2 27 J[27] -10.4 -38.2 7.6 0.30 -0.82 0.56 -30.71 2.06 OK
NSLE -2 28 1[29] -3.0 -31.5 7.1 0.30 -0.30 0.09 -30.71 2.06 OK
NSLE -2 28 J[28] 7.1 -34.2 9.6 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE - 2 29 I[30] 17 -28.0 8.0 0.30 0.02 -0.21 -30.71 2.06 OK
NSLE -2 29 J[29] -3.0 -30.4 109 0.30 -0.30 0.10 -30.71 2.06 OK
NSLE -2 30 1[31] 6.6 -24.8 8.2 0.30 0.36 -0.52 -30.71 2.06 OK
NSLE -2 30 J[30] 17 -26.8 114 0.30 0.03 -0.21 -30.71 2.06 OK
NSLE -2 31 1[32] 114 -22.0 7.8 0.30 0.68 -0.83 -30.71 2.06 OK
NSLE -2 31 J[31] 6.6 -23.6 112 0.30 0.36 -0.52 -30.71 2.06 OK
NSLE -2 32 1[33] 15.7 -19.8 6.9 0.30 0.98 -1.11 -30.71 2.06 OK
NSLE -2 32 J[32] 114 -20.9 104 0.30 0.69 -0.83 -30.71 2.06 OK
NSLE -2 33 1[34] 19.3 -18.1 5.4 0.30 1.23 -1.35 -30.71 2.06 OK
NSLE -2 33 J[33] 15.7 -18.9 9.0 0.30 0.98 -1.11 -30.71 2.06 OK
NSLE -2 34 1[35] 21.8 -17.1 3.1 0.30 1.39 -1.51 -30.71 2.06 OK
NSLE - 2 34 J[34] 19.3 -17.6 6.8 0.30 1.23 -1.34 -30.71 2.06 OK
NSLE - 2 35 I[36] 231 -16.7 0.8 0.30 1.48 -1.59 -30.71 2.06 OK
NSLE -2 35 J[35] 21.8 -16.8 45 0.30 1.40 -1.51 -30.71 2.06 OK
NSLE -2 36 1[37] 23.2 -16.7 16 0.30 1.49 -1.60 -30.71 2.06 OK
NSLE -2 36 J[36] 23.1 -16.6 2.1 0.30 1.48 -1.59 -30.71 2.06 OK
NSLE -2 37 1[38] 22.1 -17.2 4.0 0.30 142 -1.53 -30.71 2.06 OK
NSLE -2 37 J[37] 23.2 -16.8 0.3 0.30 1.49 -1.60 -30.71 2.06 OK
NSLE -2 38 1[39] 19.9 -18.3 6.2 0.30 127 -1.39 -30.71 2.06 OK
NSLE -2 38 J[38] 22.1 -17.5 2.6 0.30 1.42 -1.53 -30.71 2.06 OK
NSLE -2 39 1[40] 11.9 -20.1 103 0.30 0.72 -0.86 -30.71 2.06 OK
NSLE -2 39 J[39] 16.1 -19.0 6.7 0.30 1.01 -1.14 -30.71 2.06 OK
NSLE -2 40 1[41] 7.2 -22.9 11.1 0.30 0.40 -0.55 -30.71 2.06 OK
NSLE - 2 40 J[40] 11.9 -21.3 7.8 0.30 0.72 -0.86 -30.71 2.06 OK
NSLE - 2 41 I[42] 2.3 -26.0 114 0.30 0.06 -0.24 -30.71 2.06 OK
NSLE -2 41 J[41] 7.2 -24.0 8.2 0.30 0.40 -0.56 -30.71 2.06 OK
NSLE -2 42 1143] -2.5 -29.6 110 0.30 -0.27 0.07 -30.71 2.06 OK
NSLE -2 42 J[42] 2.3 -27.3 8.1 0.30 0.06 -0.24 -30.71 2.06 OK
NSLE -2 43 1[44] -6.8 -33.5 9.9 0.30 -0.57 0.34 -30.71 2.06 OK
NSLE -2 43 J[43] -2.5 -30.8 7.3 0.30 -0.27 0.07 -30.71 2.06 OK
NSLE -2 44 1[45] -10.2 -37.4 7.9 0.30 -0.81 0.56 -30.71 2.06 OK
NSLE -2 44 J[44] -6.8 -34.4 5.7 0.30 -0.57 0.34 -30.71 2.06 OK
NSLE -2 45 1[46] -12.3 -41.4 5.1 0.30 -0.96 0.68 -30.71 2.06 OK
NSLE -2 45 J[45] -10.2 -38.1 33 0.30 -0.81 0.55 -30.71 2.06 OK
NSLE - 2 46 I[47] -12.7 -45.2 14 0.30 -1.00 0.70 -30.71 2.06 OK
NSLE - 2 46 J[46] -12.3 -41.7 0.0 0.30 -0.96 0.68 -30.71 2.06 OK
NSLE -2 47 1[48] -10.9 -48.6 3.1 0.30 -0.89 0.56 -30.71 2.06 OK
NSLE -2 47 J[47] -12.7 -45.0 4.1 0.30 -1.00 0.70 -30.71 2.06 OK
NSLE -2 48 1[49] -7.0 -51.6 7.5 0.30 -0.64 0.29 -30.71 2.06 OK
NSLE -2 48 J[48] -10.9 -47.9 8.0 0.30 -0.88 0.56 -30.71 2.06 OK
NSLE -2 49 1[50] -2.5 -54.4 8.9 0.30 -0.35 -0.01 -30.71 2.06 OK
NSLE -2 49 J[49] -7.0 -50.7 9.0 0.30 -0.63 0.30 -30.71 2.06 OK
NSLE -2 50 I[51] 15 -57.4 8.2 0.30 -0.09 -0.29 -30.71 2.06 OK
NSLE -2 50 J[50] -2.5 -53.6 79 0.30 -0.35 -0.01 -30.71 2.06 OK
NSLE -2 51 1[52] 5.4 -60.9 8.1 0.35 0.09 -0.44 -30.71 2.06 OK
NSLE - 2 51 J[51] 15 -56.6 7.4 0.35 -0.09 -0.24 -30.71 2.06 OK
NSLE - 2 52 I[53] 8.9 -65.2 7.6 0.40 0.17 -0.50 -30.71 2.06 OK
NSLE -2 52 J[52] 5.4 -60.3 6.4 0.40 0.05 -0.35 -30.71 2.06 OK
NSLE -2 53 1[54] 10.5 -70.6 3.8 0.45 0.15 -0.47 -30.71 2.06 OK
NSLE -2 53 J[53] 8.9 -65.2 25 0.45 0.12 -0.41 -30.71 2.06 OK
NSLE -2 54 1[55] 11.1 -77.0 2.1 0.50 0.11 -0.42 -30.71 2.06 OK
NSLE -2 54 J[54] 10.5 -70.6 0.5 0.50 0.11 -0.39 -30.71 2.06 OK
NSLE -2 55 1[56] 24.1 -78.3 27.8 0.54 0.35 -0.64 -30.71 2.06 OK
NSLE -2 55 J[55] 11.1 -72.7 24.1 0.54 0.09 -0.36 -30.71 2.06 OK
NSLE -2 56 1[1] 37.8 -84.3 29.3 0.57 0.55 -0.85 -30.71 2.06 OK
NSLE -2 56 J[56] 24.1 -78.3 25.4 0.57 0.31 -0.58 -30.71 2.06 OK
Oc, max -1.60
O max 1.49
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A.5.5.13. Load combination SLE 3
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

[ RqIn/mmi [ 37.00 [ Favmmy | 3071 | [ fooos/mmy | 206 | [ Enivmmy [ 33000 |

[ 7 [ 100 [ e [ 100 | [ o 100 | [ ) [ o8 |

[ fumymmy [ 3071 [ fos INfmm?) | 2050 | [ EpIN/mm? 26400 |

| VERIFICA SEZIONI NON FESSURATE

L . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione di My Ny Vy d . -
N Elemento Nodo Osup Oint fed fetd Risultato verifica
carico [kN-m] [kN] [kN] [m] “ 2 2 2
[N/mm?] [N/mm®] [N/mm*] [N/mm®]

NSLE -3 1 1[1] -19.7 -41.5 29.5 0.60 -0.40 0.26 -30.71 2.06 OK
NSLE -3 1 J2] -35.3 -41.5 36.6 0.60 -0.66 0.52 -30.71 2.06 OK
NSLE -3 2 1[2] -35.3 -37.7 16.0 0.60 -0.65 0.53 -30.71 2.06 OK
NSLE -3 2 J[3] -29.2 -37.7 85 0.60 -0.55 0.42 -30.71 2.06 OK
NSLE -3 3 1[3] -29.2 -34.6 26.8 0.60 -0.54 0.43 -30.71 2.06 OK
NSLE -3 3 J[4] -17.7 -34.6 19.3 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -3 4 1[4 -17.7 -32.2 23.1 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -3 4 J[5] -8.0 -32.2 15.6 0.60 -0.19 0.08 -30.71 2.06 OK
NSLE -3 5 1[5] -8.0 -30.5 158 0.60 -0.18 0.08 -30.71 2.06 OK
NSLE -3 5 J[6] -2.0 -30.5 8.3 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -3 6 1[6] -2.0 -29.3 9.7 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -3 6 J[7] 1.0 -29.3 22 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE -3 7 7] 1.0 -28.8 5.6 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -3 7 Ji8l 19 -28.8 21 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE -3 8 (8] 19 -28.8 21 0.60 -0.02 -0.08 -30.71 2.06 OK
NSLE -3 8 J[9] 1.0 -28.8 5.6 0.60 -0.03 -0.06 -30.71 2.06 OK
NSLE -3 9 1[9] 1.0 -29.4 2.2 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE -3 9 J[10] -2.0 -29.4 9.7 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -3 10 1[10] -2.0 -30.6 8.4 0.60 -0.08 -0.02 -30.71 2.06 OK
NSLE -3 10 J11] -8.1 -30.6 159 0.60 -0.19 0.08 -30.71 2.06 OK
NSLE -3 11 [11] -8.1 -32.3 15.7 0.60 -0.19 0.08 -30.71 2.06 OK
NSLE -3 11 J[12] -17.8 -32.3 23.2 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -3 12 1[12] -17.8 -34.8 19.5 0.60 -0.35 0.24 -30.71 2.06 OK
NSLE -3 12 J[13] -29.4 -34.8 27.0 0.60 -0.55 0.43 -30.71 2.06 OK
NSLE -3 13 I[13] -29.4 -37.8 8.6 0.60 -0.55 0.43 -30.71 2.06 OK
NSLE -3 13 J[14] -35.6 -37.8 16.1 0.60 -0.66 0.53 -30.71 2.06 OK
NSLE -3 14 1[14] -35.6 -41.7 36.7 0.60 -0.66 0.52 -30.71 2.06 OK
NSLE -3 14 J[15] -19.9 -41.7 29.6 0.60 -0.40 0.26 -30.71 2.06 OK
NSLE -3 15 1[16] 24 -136.0 33.1 0.57 -0.20 -0.28 -30.71 2.06 OK
NSLE -3 15 J[15] 19.9 -142.0 37.0 0.57 0.12 -0.62 -30.71 2.06 OK
NSLE -3 16 I[17] -14.5 -130.4 32.0 0.54 -0.54 0.06 -30.71 2.06 OK
NSLE -3 16 J[16] 24 -136.0 35.6 0.54 -0.20 -0.30 -30.71 2.06 OK
NSLE -3 17 1[18] -10.0 -128.0 9.4 0.50 -0.50 -0.02 -30.71 2.06 OK
NSLE -3 17 J[17] -14.5 -134.4 7.8 0.50 -0.62 0.08 -30.71 2.06 OK
NSLE -3 18 1[19] -7.8 -122.5 5.1 0.45 -0.50 -0.04 -30.71 2.06 OK

Seite / Pag. 142/178



NSLE -3 18 J[18] -10.0 -128.0 3.7 0.45 -0.58 0.01 -30.71 2.06 OK
NSLE -3 19 1[20] -8.5 -117.7 0.8 0.40 -0.61 0.02 -30.71 2.06 OK
NSLE -3 19 J[19] -7.8 -122.5 2.0 0.40 -0.60 -0.01 -30.71 2.06 OK
NSLE - 3 20 1[21] -8.6 -113.4 0.2 0.35 -0.74 0.10 -30.71 2.06 OK
NSLE - 3 20 J[20] -8.5 -117.7 0.5 0.35 -0.75 0.08 -30.71 2.06 OK
NSLE - 3 21 1[22] -7.7 -109.6 1.9 0.30 -0.88 0.15 -30.71 2.06 OK
NSLE - 3 21 J[21] -8.6 -113.3 1.7 0.30 -0.95 0.19 -30.71 2.06 OK
NSLE - 3 22 1[23] -7.0 -105.7 1.2 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE -3 22 J[22] -7.7 -109.4 1.4 0.30 -0.88 0.15 -30.71 2.06 OK
NSLE -3 23 1[24] -6.1 -101.8 15 0.30 -0.77 0.07 -30.71 2.06 OK
NSLE - 3 23 J[23] -7.0 -105.5 2.1 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE - 3 24 1[25] -5.1 -97.9 1.6 0.30 -0.76 0.01 -30.71 2.06 OK
NSLE - 3 24 J[24] -6.1 -101.5 2.6 0.30 -0.77 0.07 -30.71 2.06 OK
NSLE - 3 25 1[26] -4.2 -94.2 1.0 0.30 -0.62 -0.03 -30.71 2.06 OK
NSLE - 3 25 J[25] -5.1 -97.7 2.5 0.30 -0.76 0.01 -30.71 2.06 OK
NSLE -3 26 1[27] -3.7 -90.7 0.2 0.30 -0.55 -0.06 -30.71 2.06 OK
NSLE -3 26 J[26] -4.2 -94.0 2.1 0.30 -0.62 -0.03 -30.71 2.06 OK
NSLE - 3 27 1[28] -3.4 -87.6 0.6 0.30 -0.52 -0.07 -30.71 2.06 OK
NSLE - 3 27 J[27] -3.7 -90.6 1.6 0.30 -0.55 -0.06 -30.71 2.06 OK
NSLE - 3 28 1[29] -3.4 -84.9 1.3 0.30 -0.51 -0.06 -30.71 2.06 OK
NSLE - 3 28 J[28] -3.4 -87.6 1.3 0.30 -0.52 -0.07 -30.71 2.06 OK
NSLE - 3 29 1[30] -3.5 -82.5 1.7 0.30 -0.51 -0.04 -30.71 2.06 OK
NSLE - 3 29 J[29] -3.4 -84.9 1.2 0.30 -0.51 -0.06 -30.71 2.06 OK
NSLE -3 30 1[31] -3.7 -80.5 1.8 0.30 -0.51 -0.02 -30.71 2.06 OK
NSLE -3 30 J[30] -3.5 -82.5 1.3 0.30 -0.51 -0.04 -30.71 2.06 OK
NSLE -3 31 1[32] -3.5 -78.9 1.4 0.30 -0.50 -0.03 -30.71 2.06 OK
NSLE - 3 31 J[31] -3.7 -80.5 2.0 0.30 -0.51 -0.02 -30.71 2.06 OK
NSLE - 3 32 1[33] -2.9 -77.7 0.5 0.30 -0.45 -0.07 -30.71 2.06 OK
NSLE - 3 32 J[32] -3.5 -78.8 3.1 0.30 -0.50 -0.03 -30.71 2.06 OK
NSLE - 3 33 1[34] -1.8 -76.7 0.3 0.30 -0.38 -0.14 -30.71 2.06 OK
NSLE -3 33 J[33] -2.9 -77.5 4.0 0.30 -0.45 -0.07 -30.71 2.06 OK
NSLE -3 34 1[35] -1.1 -76.1 0.5 0.30 -0.33 -0.18 -30.71 2.06 OK
NSLE -3 34 J[34] -1.8 -76.6 3.2 0.30 -0.38 -0.14 -30.71 2.06 OK
NSLE - 3 35 1[36] -0.6 -75.9 0.9 0.30 -0.29 -0.21 -30.71 2.06 OK
NSLE - 3 35 J[35] -1.1 -76.0 2.8 0.30 -0.33 -0.18 -30.71 2.06 OK
NSLE - 3 36 1[37] -0.2 -75.9 1.0 0.30 -0.27 -0.24 -30.71 2.06 OK
NSLE - 3 36 J[36] -0.6 -75.8 2.7 0.30 -0.29 -0.21 -30.71 2.06 OK
NSLE - 3 37 1[38] 0.1 -76.3 1.2 0.30 -0.25 -0.26 -30.71 2.06 OK
NSLE -3 37 J[37] -0.2 -75.9 25 0.30 -0.27 -0.24 -30.71 2.06 OK
NSLE -3 38 1[39] 0.3 -77.0 1.6 0.30 -0.24 -0.27 -30.71 2.06 OK
NSLE -3 38 J[38] 0.1 -76.3 2.1 0.30 -0.25 -0.26 -30.71 2.06 OK
NSLE - 3 39 1[40] -4.1 -78.2 3.0 0.30 -0.54 0.02 -30.71 2.06 OK
NSLE - 3 39 J[39] -3.6 -77.1 0.6 0.30 -0.49 -0.02 -30.71 2.06 OK
NSLE - 3 40 1[41] -4.1 -79.9 1.7 0.30 -0.54 0.01 -30.71 2.06 OK
NSLE - 3 40 J[40] -4.1 -78.3 1.7 0.30 -0.54 0.01 -30.71 2.06 OK
NSLE - 3 41 1[42] -3.9 -81.9 1.1 0.30 -0.53 -0.01 -30.71 2.06 OK
NSLE -3 41 J[41] -4.1 -79.9 2.1 0.30 -0.54 0.01 -30.71 2.06 OK
NSLE - 3 42 1[43] -3.6 -84.2 0.9 0.30 -0.52 -0.04 -30.71 2.06 OK
NSLE - 3 42 J[42] -3.9 -81.8 2.0 0.30 -0.53 -0.01 -30.71 2.06 OK
NSLE - 3 43 1[44] -3.5 -86.9 1.1 0.30 -0.52 -0.06 -30.71 2.06 OK
NSLE - 3 43 J[43] -3.6 -84.2 15 0.30 -0.52 -0.04 -30.71 2.06 OK
NSLE - 3 44 1[45] -3.7 -89.9 1.5 0.30 -0.55 -0.05 -30.71 2.06 OK
NSLE - 3 44 J[44] -3.5 -86.9 0.7 0.30 -0.52 -0.06 -30.71 2.06 OK
NSLE -3 45 1[46] -4.2 -93.3 2.0 0.30 -0.59 -0.03 -30.71 2.06 OK
NSLE -3 45 J[45] -3.7 -90.0 0.2 0.30 -0.55 -0.05 -30.71 2.06 OK
NSLE -3 46 1[47] -5.1 -96.9 2.4 0.30 -0.66 0.01 -30.71 2.06 OK
NSLE - 3 46 J[46] -4.2 -93.5 1.0 0.30 -0.59 -0.03 -30.71 2.06 OK
NSLE - 3 47 1[48] -6.1 -100.8 2.5 0.30 -0.74 0.07 -30.71 2.06 OK
NSLE - 3 47 J[47] -5.1 -97.2 15 0.30 -0.66 0.01 -30.71 2.06 OK
NSLE - 3 48 1[49] -7.0 -104.7 2.1 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE - 3 48 J[48] -6.1 -101.0 1.5 0.30 -0.74 0.07 -30.71 2.06 OK
NSLE -3 49 1[50] -7.6 -108.7 1.4 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE -3 49 J[49] -7.0 -104.9 1.3 0.30 -0.82 0.12 -30.71 2.06 OK
NSLE - 3 50 1[51] -8.6 -112.6 1.7 0.30 -0.95 0.19 -30.71 2.06 OK
NSLE - 3 50 J[50] -7.6 -108.8 1.9 0.30 -0.87 0.15 -30.71 2.06 OK
NSLE - 3 51 1[52] -8.5 -117.0 0.5 0.35 -0.75 0.08 -30.71 2.06 OK
NSLE - 3 51 J[51] -8.6 -112.7 0.2 0.35 -0.74 0.10 -30.71 2.06 OK
NSLE - 3 52 1[53] -7.8 -121.8 2.0 0.40 -0.60 -0.01 -30.71 2.06 OK
NSLE -3 52 J[52] -85 -116.9 0.7 0.40 -0.61 0.03 -30.71 2.06 OK
NSLE -3 53 1[54] -10.0 -127.2 3.7 0.45 -0.58 0.01 -30.71 2.06 OK
NSLE -3 53 J[53] -7.8 -121.8 5.1 0.45 -0.50 -0.04 -30.71 2.06 OK
NSLE - 3 54 1[55] -14.5 -133.6 7.8 0.50 -0.62 0.08 -30.71 2.06 OK
NSLE - 3 54 J[54] -10.0 -127.2 9.4 0.50 -0.49 -0.01 -30.71 2.06 OK
NSLE - 3 55 1[56] 2.3 -135.3 35.4 0.54 -0.20 -0.30 -30.71 2.06 OK
NSLE - 3 55 J[55] -14.5 -129.6 318 0.54 -0.54 0.06 -30.71 2.06 OK
NSLE - 3 56 1[1] 19.7 -141.3 36.8 0.57 0.12 -0.61 -30.71 2.06 OK
NSLE -3 56 J[56] 2.3 -135.3 32.9 0.57 -0.20 -0.28 -30.71 2.06 OK
T -0.95
O max 053
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A.5.5.14.

Load combination SLE 4

Beam Diagram_Fx / ST_NSLE-4

| 606

Ya
Beam Diagram_My / ST_NSLE-4

.

-159

6.2

2

22

31

54 255252 |23

31

T,
-

22

6.3

-159

"

428
293 /

midas Gen
POST-EROCESSOR
BEAM D
BXIAL

-13.02
-19.50
-25.92
-32.45
-38.93
-45.41
-51.29
-58.37
-64.25
-71.33
-77.81
-84.29

STz NSLE - 4

M : 7

MIN : 15

FILE: GL-FdE T1-~

UNIT: &N

DATE: 03/12/2014

VIEW-DIRECTION

DATE:

=
midas Gen
EPOST-FROCESSCR
BEAM DIAGRRM
MOMENT-y
42.25
38.52
26.78
19.05
11.31
0.00

-4.16
-11.89
-19.63
-27.36
-35.10
-42.83

ST: NSLE - 4

T T

MIN : 14

FILE: GL-FdE T1-~

UNIT: K
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATIDICALCOLO

[ |56 T S

[ 7 [ 1w [aa T 100 ] o [ om ]

[t wmmy [ 3071 [ Eotwmmy | 2640 |

| VERIFICA SEZIONI NON FESSURATE

. . . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione di| - o\ oo Nodo Ma Nq Va g o o f f Risultato verifica
carico [kN-m] [kN] [kN] [m] P " ol el
[N/mm?] [N/mm?] [N/mm®] [N/mm?]

NSLE -4 1 1[1] -37.8 -19.2 0.2 0.60 -0.66 0.60 -30.71 2.06 oK
NSLE -4 1 J[2] -39.5 -19.2 7.3 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -4 2 2] -39.5 -17.5 28.2 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -4 2 J[3] -27.3 -17.5 20.7 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE -4 3 1[3] -27.3 -16.1 29.1 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE -4 3 J[4] -14.6 -16.1 21.6 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE -4 4 114] -14.6 -15.0 21.6 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE -4 4 J[5] -5.7 -15.0 14.1 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE - 4 5 1[5] -5.7 -14.2 14.1 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE - 4 5 J[e] -0.5 -14.2 6.6 0.60 -0.03 -0.02 -30.71 2.06 OK
NSLE - 4 6 1[6] -0.5 -13.6 8.3 0.60 -0.03 -0.01 -30.71 2.06 OK
NSLE - 4 6 J[7] 1.8 -13.6 0.8 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -4 7 1[7] 18 -13.4 5.1 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -4 7 J[8g] 24 -13.4 2.6 0.60 0.02 -0.06 -30.71 2.06 OK
NSLE -4 8 18] 24 -13.4 2.6 0.60 0.02 -0.06 -30.71 2.06 OK
NSLE -4 8 J[9] 18 -13.4 5.1 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -4 9 119 18 -13.7 0.8 0.60 0.01 -0.05 -30.71 2.06 OK
NSLE -4 9 J[10] -0.5 -13.7 8.3 0.60 -0.03 -0.01 -30.71 2.06 OK
NSLE -4 10 1[10] -0.5 -14.3 6.7 0.60 -0.03 -0.02 -30.71 2.06 OK
NSLE -4 10 J[11] -5.7 -14.3 14.2 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE - 4 11 1[11] -5.7 -15.1 14.2 0.60 -0.12 0.07 -30.71 2.06 OK
NSLE - 4 11 J[12] -14.7 -15.1 21.7 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE - 4 12 1[12] -14.7 -16.3 21.7 0.60 -0.27 0.22 -30.71 2.06 OK
NSLE - 4 12 J[13] -27.4 -16.3 29.2 0.60 -0.48 0.43 -30.71 2.06 OK
NSLE -4 13 1[13] -27.4 -17.7 20.7 0.60 -0.49 0.43 -30.71 2.06 OK
NSLE -4 13 J[14] -39.6 -17.7 28.2 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -4 14 1[14] -39.6 -19.5 75 0.60 -0.69 0.63 -30.71 2.06 OK
NSLE -4 14 J[15] -37.7 -19.5 0.4 0.60 -0.66 0.60 -30.71 2.06 OK
NSLE -4 15 1[16] 24.1 -78.9 254 0.57 0.31 -0.58 -30.71 2.06 OK
NSLE -4 15 J[15] 37.7 -84.9 29.2 0.57 0.55 -0.85 -30.71 2.06 OK
NSLE -4 16 1[17] 11.2 -73.3 24.0 0.54 0.09 -0.37 -30.71 2.06 OK
NSLE -4 16 J[16] 24.1 -78.9 27.7 0.54 0.35 -0.64 -30.71 2.06 OK
NSLE - 4 17 1[18] 10.6 -71.2 0.2 0.50 0.11 -0.40 -30.71 2.06 OK
NSLE - 4 17 J[17] 11.2 -77.6 1.8 0.50 0.11 -0.42 -30.71 2.06 OK
NSLE - 4 18 1[19] 9.2 -65.7 22 0.45 0.13 -0.42 -30.71 2.06 OK
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NSLE - 4 18 J[18] 10.6 -71.2 3.6 0.45 0.16 -0.47 -30.71 2.06 OK
NSLE - 4 19 1[20] 5.8 -60.9 6.1 0.40 0.06 -0.37 -30.71 2.06 OK
NSLE - 4 19 J[19] 9.2 -65.7 7.3 0.40 0.18 -0.51 -30.71 2.06 OK
NSLE -4 20 1[21] 2.0 -57.1 7.2 0.35 -0.06 -0.26 -30.71 2.06 OK
NSLE - 4 20 J[20] 5.8 -61.4 7.9 0.35 0.11 -0.46 -30.71 2.06 OK
NSLE - 4 21 1[22] -1.9 -54.1 7.7 0.30 -0.31 -0.05 -30.71 2.06 OK
NSLE - 4 21 J[21] 2.0 -57.9 8.0 0.30 -0.06 -0.33 -30.71 2.06 OK
NSLE - 4 22 1[23] 6.3 -51.2 8.9 0.30 -0.59 0.25 -30.71 2.06 OK
NSLE - 4 22 J[22] -1.9 -54.9 8.8 0.30 -0.31 -0.06 -30.71 2.06 OK
NSLE - 4 23 1[24] -10.3 -48.4 8.2 0.30 -0.87 0.52 -30.71 2.06 OK
NSLE -4 23 J[23] 6.3 -52.1 7.6 0.30 -0.59 0.25 -30.71 2.06 OK
NSLE - 4 24 1[25] -12.4 -45.6 47 0.30 -1.07 0.67 -30.71 2.06 OK
NSLE - 4 24 J[24] -10.3 -49.2 3.7 0.30 -0.87 0.52 -30.71 2.06 OK
NSLE - 4 25 1[26] -12.3 -42.3 0.5 0.30 -0.98 0.68 -30.71 2.06 OK
NSLE -4 25 J[25] -12.4 -45.8 0.9 0.30 -1.07 0.67 -30.71 2.06 OK
NSLE - 4 26 1[27] -10.4 -38.8 2.9 0.30 -0.82 0.56 -30.71 2.06 OK
NSLE - 4 26 J[26] -12.3 -42.1 4.7 0.30 -0.98 0.68 -30.71 2.06 OK
NSLE - 4 27 1[28] -7.1 -35.1 5.4 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE - 4 27 J[27) -10.4 -38.2 7.6 0.30 -0.82 0.56 -30.71 2.06 OK
NSLE - 4 28 1[29] -3.0 -31.5 7.1 0.30 -0.30 0.09 -30.71 2.06 OK
NSLE - 4 28 J[28] -7.1 -34.2 9.6 0.30 -0.59 0.36 -30.71 2.06 OK
NSLE -4 29 1130] 17 -28.0 8.0 0.30 0.02 -0.21 -30.71 2.06 OK
NSLE - 4 29 J[29] -3.0 -30.4 10.9 0.30 -0.30 0.10 -30.71 2.06 OK
NSLE - 4 30 1[31] 6.6 -24.8 8.2 0.30 0.36 -0.52 -30.71 2.06 OK
NSLE - 4 30 J[30] 1.7 -26.8 11.4 0.30 0.03 -0.21 -30.71 2.06 OK
NSLE -4 31 1132 114 -22.0 7.8 0.30 0.68 -0.83 -30.71 2.06 OK
NSLE - 4 31 J[31] 6.6 -23.6 11.2 0.30 0.36 -0.52 -30.71 2.06 OK
NSLE - 4 32 1[33] 15.7 -19.8 6.9 0.30 0.98 -1.11 -30.71 2.06 OK
NSLE -4 32 J[32] 114 -20.9 10.4 0.30 0.69 -0.83 -30.71 2.06 OK
NSLE - 4 33 1[34] 19.3 -18.1 5.4 0.30 123 -1.35 -30.71 2.06 OK
NSLE - 4 33 J[33] 15.7 -18.9 9.0 0.30 0.98 -1.11 -30.71 2.06 OK
NSLE - 4 34 1[35] 21.8 -17.1 3.1 0.30 1.39 -1.51 -30.71 2.06 OK
NSLE -4 34 J[34] 19.3 -17.6 6.8 0.30 1.23 -1.34 -30.71 2.06 OK
NSLE - 4 35 1[36] 23.1 -16.7 0.8 0.30 1.48 -1.59 -30.71 2.06 OK
NSLE - 4 35 J[35] 21.8 -16.8 4.5 0.30 1.40 -1.51 -30.71 2.06 OK
NSLE - 4 36 1[37] 23.2 -16.7 16 0.30 1.49 -1.60 -30.71 2.06 OK
NSLE - 4 36 J[36] 23.1 -16.6 2.1 0.30 148 -1.59 -30.71 2.06 OK
NSLE - 4 37 1[38] 22.1 -17.2 4.0 0.30 1.42 -1.53 -30.71 2.06 OK
NSLE - 4 37 J[37] 23.2 -16.8 0.3 0.30 1.49 -1.60 -30.71 2.06 OK
NSLE -4 38 1139] 19.9 -18.3 6.2 0.30 127 -1.39 -30.71 2.06 OK
NSLE - 4 38 J[38] 22.1 -17.5 2.6 0.30 1.42 -1.53 -30.71 2.06 OK
NSLE - 4 39 1[40] 11.9 -20.1 10.3 0.30 0.72 -0.86 -30.71 2.06 OK
NSLE - 4 39 J[39] 16.1 -19.0 6.7 0.30 1.01 -1.14 -30.71 2.06 OK
NSLE -4 40 1[41] 7.2 -22.9 11.1 0.30 0.40 -0.55 -30.71 2.06 OK
NSLE - 4 40 J[40] 11.9 -21.3 7.8 0.30 0.72 -0.86 -30.71 2.06 OK
NSLE - 4 41 1[42] 23 -26.0 11.4 0.30 0.06 -0.24 -30.71 2.06 OK
NSLE -4 41 J[41] 7.2 -24.0 8.2 0.30 0.40 -0.56 -30.71 2.06 OK
NSLE - 4 42 1[43] 2.5 -29.6 11.0 0.30 -0.27 0.07 -30.71 2.06 OK
NSLE - 4 42 J[42] 23 -27.3 8.1 0.30 0.06 -0.24 -30.71 2.06 OK
NSLE - 4 43 1[44] -6.8 -33.5 9.9 0.30 -0.57 0.34 -30.71 2.06 OK
NSLE -4 43 J[43] 2.5 -30.8 7.3 0.30 -0.27 0.07 -30.71 2.06 OK
NSLE - 4 44 1[45] -10.2 -374 7.9 0.30 -0.81 0.56 -30.71 2.06 OK
NSLE - 4 44 J[44] -6.8 -34.4 5.7 0.30 -0.57 0.34 -30.71 2.06 OK
NSLE - 4 45 1[46] -12.3 -41.4 5.1 0.30 -0.96 0.68 -30.71 2.06 OK
NSLE - 4 45 J[45] -10.2 -38.1 3.3 0.30 -0.81 0.55 -30.71 2.06 OK
NSLE - 4 46 1[47] -12.7 -45.2 1.4 0.30 -1.00 0.70 -30.71 2.06 OK
NSLE - 4 46 J[46] -12.3 -41.7 0.0 0.30 -0.96 0.68 -30.71 2.06 OK
NSLE -4 47 1[48] -10.9 -48.6 31 0.30 -0.89 0.56 -30.71 2.06 OK
NSLE - 4 47 J[47) -12.7 -45.0 4.1 0.30 -1.00 0.70 -30.71 2.06 OK
NSLE - 4 48 1[49] -7.0 -51.6 7.5 0.30 -0.64 0.29 -30.71 2.06 OK
NSLE - 4 48 J[48] -10.9 -47.9 8.0 0.30 -0.88 0.56 -30.71 2.06 OK
NSLE -4 49 150] 2.5 -54.4 8.9 0.30 -0.35 -0.01 -30.71 2.06 OK
NSLE - 4 49 J[49] -7.0 -50.7 9.0 0.30 -0.63 0.30 -30.71 2.06 OK
NSLE - 4 50 1[51] 1.5 -57.4 8.2 0.30 -0.09 -0.29 -30.71 2.06 OK
NSLE - 4 50 J[50] -2.5 -53.6 7.9 0.30 -0.35 -0.01 -30.71 2.06 OK
NSLE - 4 51 152] 5.4 -60.9 8.1 0.35 0.09 -0.44 -30.71 2.06 OK
NSLE - 4 51 J[51] 1.5 -56.6 7.4 0.35 -0.09 -0.24 -30.71 2.06 OK
NSLE - 4 52 1[53] 8.9 -65.2 7.6 0.40 0.17 -0.50 -30.71 2.06 OK
NSLE - 4 52 J[52] 5.4 -60.3 6.4 0.40 0.05 -0.35 -30.71 2.06 OK
NSLE - 4 53 1[54] 105 -70.6 3.8 0.45 0.15 -0.47 -30.71 2.06 OK
NSLE - 4 53 J[53] 8.9 -65.2 25 0.45 0.12 -0.41 -30.71 2.06 OK
NSLE - 4 54 1[55] 11.1 -77.0 2.1 0.50 0.11 -0.42 -30.71 2.06 OK
NSLE - 4 54 J[54] 105 -70.6 05 0.50 0.11 -0.39 -30.71 2.06 OK
NSLE - 4 55 1[56] 24.1 -78.3 27.8 0.54 0.35 -0.64 -30.71 2.06 OK
NSLE - 4 55 J[55] 11.1 -72.7 24.1 0.54 0.09 -0.36 -30.71 2.06 OK
NSLE - 4 56 1[1] 37.8 -84.3 29.3 0.57 0.55 -0.85 -30.71 2.06 OK
NSLE - 4 56 J[56] 24.1 -78.3 25.4 0.57 0.31 -0.58 -30.71 2.06 OK
O max -1.60
O, max 1.49
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A.5.5.15. Load combination SLE 5

Beam Diagram_Fx / ST_NSLE-5

T e 12794275 457 4 0
T 12g3-1285-12791275 174 0 o

" 1306 1295 T
4322 4320 T
1340 1350
// \'\
1362 4381 ™
1387 1410
I
e RVTERN
s N,
1450
1487
/
/
[ 1527

D[ PRI FROT THDH]

Ya
Beam Diagram_My / ST_NSLE-5

85
i
80
0
70
~
6. //
5 89
RS
6, 4 N 91
.7./ W95
7 \
\
.8,? .qo 2

\

10; Yo7
| a
10} ll 10
| |
_MY f 17
4 1,\( ’/“7
L /
113 .ﬂf’w 0

-13M4 }/;.6

midas Gen
POST-EROCESSOR
BEAM D
BXIAL
-40.67
-54.56
-68.45
-82.34
-96.22
-110.11
-124.00
-137.29
-151.72
-165.66
-179.55
-193.44
STz NSLE - 5
M : 7
MIN : 15
FILE: GL-FdE T1-~
UNIT: &N

DATE: 03/12/2014
VIEW-DIRECTION

=
midas Gen
EPOST-FROCESSCR
BEAM DIAGRRM
MOMENT-y
26.79
19.96
13.12
6.29
0.00
-7.39
-14.22
-21.06
-27.89
-34.73
-41.57
-48.40
ST: NSLE - §
WX ;15
MIN : 14
FILE: GL FaE T1-
UNIT: K

DATE:
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATIDICALCOLO

[ Raivmmy [ 37.00 [ Fatvmmy [ 3071 | [ fewoosINfmmd [ 206 | [ Enivmmy [ 33000 |

[ 7. [ 100 [ ae [ 100 | [ ool [ 100 ] [ ) [ os0 |

[ famwmmy | 3071 [fos Nfmm?) | 2059 ] [ Epvmmy [ 26400 |

| VERIFICA SEZIONI NON FESSURATE

. . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione dil - et Nodo Ma N Va ¢ o o f f, Risultato verifica
carico [KN-m] [KN] TkN] [ml B, e = i
[N/mm?] [N/mm°] [N/mm?] [N/mm°]

NSLE -5 1 1[1] -22.2 -45.3 31.6 0.60 -0.45 0.30 -30.71 2.06 OK
NSLE - 5 1 J[2] -38.9 -45.3 38.7 0.60 -0.72 0.57 -30.71 2.06 OK
NSLE -5 2 1[2] -38.9 -41.1 17.6 0.60 -0.72 0.58 -30.71 2.06 OK
NSLE - 5 2 J[3] -31.9 -41.1 10.1 0.60 -0.60 0.46 -30.71 2.06 OK
NSLE -5 3 1[3] -31.9 -37.8 29.1 0.60 -0.60 0.47 -30.71 2.06 OK
NSLE -5 3 J[4] -19.3 -37.8 21.6 0.60 -0.38 0.26 -30.71 2.06 OK
NSLE -5 4 1[4] -19.3 -35.2 24.7 0.60 -0.38 0.26 -30.71 2.06 OK
NSLE -5 4 J[5] -8.8 -35.2 17.2 0.60 -0.21 0.09 -30.71 2.06 OK
NSLE - 5 5 1[5] -8.8 -33.3 17.2 0.60 -0.20 0.09 -30.71 2.06 OK
NSLE -5 5 J[6] -2.1 -33.3 9.7 0.60 -0.09 -0.02 -30.71 2.06 OK
NSLE - 5 6 1[6] -2.1 -32.1 10.4 0.60 -0.09 -0.02 -30.71 2.06 OK
NSLE -5 6 J[7] 1.2 -32.1 29 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE -5 7 1[7] 1.2 -31.5 5.8 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE -5 7 J[8] 2.2 -31.5 1.9 0.60 -0.02 -0.09 -30.71 2.06 OK
NSLE -5 8 1[8] 2.2 -31.5 1.9 0.60 -0.02 -0.09 -30.71 2.06 OK
NSLE - 5 8 J[9] 1.2 -31.5 5.8 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE -5 9 119] 1.2 -32.2 3.0 0.60 -0.03 -0.07 -30.71 2.06 OK
NSLE - 5 9 J[10] -2.2 -32.2 10.5 0.60 -0.09 -0.02 -30.71 2.06 OK
NSLE -5 10 1[10] -2.2 -33.5 9.9 0.60 -0.09 -0.02 -30.71 2.06 OK
NSLE -5 10 J[11] -9.0 -33.5 17.4 0.60 -0.21 0.09 -30.71 2.06 OK
NSLE -5 11 1[11] -9.0 -35.5 17.4 0.60 -0.21 0.09 -30.71 2.06 OK
NSLE -5 11 J[12] -19.6 -35.5 24.9 0.60 -0.39 0.27 -30.71 2.06 OK
NSLE - 5 12 1[12] -19.6 -38.2 22.2 0.60 -0.39 0.26 -30.71 2.06 OK
NSLE -5 12 J[13] -32.6 -38.2 29.7 0.60 -0.61 0.48 -30.71 2.06 OK
NSLE - 5 13 1[13] -32.6 -41.6 10.8 0.60 -0.61 0.47 -30.71 2.06 OK
NSLE -5 13 J[14] -39.8 -41.6 18.3 0.60 -0.73 0.59 -30.71 2.06 OK
NSLE - 5 14 1[14] -39.8 -45.8 38.7 0.60 -0.74 0.59 -30.71 2.06 OK
NSLE -5 14 J[15] -23.2 -45.8 31.6 0.60 -0.46 0.31 -30.71 2.06 OK
NSLE -5 15 1[16] 4.3 -148.7 35.9 0.57 -0.18 -0.34 -30.71 2.06 OK
NSLE - 5 15 J[15] 23.2 -154.7 39.7 0.57 0.16 -0.70 -30.71 2.06 OK
NSLE -5 16 1[17] -14.1 -143.1 35.0 0.54 -0.56 0.03 -30.71 2.06 OK
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NSLE -5 18 J[18] -9.2 -141.1 4.0 0.45 -0.58 -0.04 -30.71 2.06 OK
NSLE -5 19 1[20] -7.8 -130.8 1.4 0.40 -0.62 -0.03 -30.71 2.06 OK
NSLE -5 19 J[19] -6.8 -135.6 2.6 0.40 -0.60 -0.08 -30.71 2.06 OK
NSLE - 5 20 1[21] -8.3 -126.5 0.5 0.35 -0.77 0.04 -30.71 2.06 OK
NSLE - 5 20 J[20] -7.8 -130.9 1.2 0.35 -0.76 0.01 -30.71 2.06 OK
NSLE - 5 21 1[22] -7.7 -122.8 1.2 0.30 -0.92 0.11 -30.71 2.06 OK
NSLE - 5 21 J[21] -8.3 -126.5 1.0 0.30 -0.97 0.13 -30.71 2.06 OK
NSLE - 5 22 1[23] -7.6 -119.0 0.2 0.30 -0.90 0.11 -30.71 2.06 OK
NSLE - 5 22 J[22] -7.7 -122.7 0.3 0.30 -0.92 0.11 -30.71 2.06 OK
NSLE - 5 23 1[24] -7.4 -115.2 0.2 0.30 -0.90 0.11 -30.71 2.06 OK
NSLE - 5 23 J[23] -7.6 -118.9 0.8 0.30 -0.90 0.11 -30.71 2.06 OK
NSLE -5 24 1[25] -7.2 -111.5 0.1 0.30 -0.94 0.11 -30.71 2.06 OK
NSLE - 5 24 J[24] -7.4 -115.1 0.9 0.30 -0.90 0.11 -30.71 2.06 OK
NSLE - 5 25 1[26] -7.2 -108.0 0.9 0.30 -0.87 0.12 -30.71 2.06 OK
NSLE - 5 25 J[25] -7.2 -111.5 0.6 0.30 -0.94 0.11 -30.71 2.06 OK
NSLE -5 26 1[27] -7.6 -104.8 1.6 0.30 -0.85 0.15 -30.71 2.06 OK
NSLE - 5 26 J[26] -7.2 -108.1 0.3 0.30 -0.87 0.12 -30.71 2.06 OK
NSLE -5 27 1[28] -7.9 -101.9 17 0.30 -0.86 0.18 -30.71 2.06 OK
NSLE -5 27 J[27] -7.6 -104.9 0.5 0.30 -0.85 0.15 -30.71 2.06 OK
NSLE -5 28 1[29] -7.5 -99.1 0.7 0.30 -0.83 0.17 -30.71 2.06 OK
NSLE - 5 28 J[28] -7.9 -101.8 1.9 0.30 -0.86 0.18 -30.71 2.06 OK
NSLE -5 29 1[30] -5.8 -96.5 21 0.30 -0.70 0.06 -30.71 2.06 OK
NSLE - 5 29 J[29] -7.5 -98.9 5.0 0.30 -0.83 0.17 -30.71 2.06 OK
NSLE -5 30 1[31] -1.9 -93.7 4.5 0.30 -0.44 -0.19 -30.71 2.06 OK
NSLE -5 30 J[30] -5.8 -95.7 10.2 0.30 -0.70 0.06 -30.71 2.06 OK
NSLE -5 31 1[32] 3.2 -90.9 4.2 0.30 -0.09 -0.52 -30.71 2.06 OK
NSLE -5 31 J[31] -1.9 -92.5 15.3 0.30 -0.43 -0.19 -30.71 2.06 OK
NSLE - 5 32 1[33] 7.0 -88.5 1.0 0.30 0.17 -0.76 -30.71 2.06 OK
NSLE - 5 32 J[32] 32 -89.7 15.4 0.30 -0.08 -0.51 -30.71 2.06 OK
NSLE - 5 33 1[34] 7.2 -87.3 75 0.30 0.19 -0.77 -30.71 2.06 OK
NSLE - 5 33 J[33] 7.0 -88.1 8.9 0.30 0.18 -0.76 -30.71 2.06 OK
NSLE - 5 34 1[35] 4.0 -87.2 11.6 0.30 -0.02 -0.56 -30.71 2.06 OK
NSLE - 5 34 J[34] 7.2 -87.7 0.2 0.30 0.19 -0.77 -30.71 2.06 OK
NSLE - 5 35 1[36] 0.0 -87.7 10.8 0.30 -0.29 -0.29 -30.71 2.06 OK
NSLE - 5 35 J[35] 4.0 -87.9 45 0.30 -0.03 -0.56 -30.71 2.06 OK
NSLE - 5 36 1[37] -2.8 -88.4 74 0.30 -0.48 -0.11 -30.71 2.06 OK
NSLE - 5 36 J[36] 0.0 -88.3 3.6 0.30 -0.30 -0.29 -30.71 2.06 OK
NSLE - 5 37 1[38] -3.8 -89.2 3.9 0.30 -0.55 -0.04 -30.71 2.06 OK
NSLE - 5 37 J[37] -2.8 -88.7 0.2 0.30 -0.48 -0.11 -30.71 2.06 OK
NSLE - 5 38 1[39] -3.8 -90.1 1.9 0.30 -0.55 -0.05 -30.71 2.06 OK
NSLE - 5 38 J[38] -3.8 -89.3 1.8 0.30 -0.55 -0.04 -30.71 2.06 OK
NSLE -5 39 1[40] -7.6 -91.2 1.8 0.30 -0.81 0.20 -30.71 2.06 OK
NSLE -5 39 J[39] -7.6 -90.0 1.8 0.30 -0.81 0.21 -30.71 2.06 OK
NSLE -5 40 1[41] -6.7 -92.7 0.1 0.30 -0.76 0.14 -30.71 2.06 OK
NSLE -5 40 J[40] -7.6 -91.1 35 0.30 -0.81 0.21 -30.71 2.06 OK
NSLE - 5 41 1[42] -5.5 -94.4 0.8 0.30 -0.68 0.05 -30.71 2.06 OK
NSLE - 5 41 J[41] -6.7 -92.4 4.0 0.30 -0.76 0.14 -30.71 2.06 OK
NSLE -5 42 1[43] -4.5 -96.5 0.7 0.30 -0.62 -0.02 -30.71 2.06 OK
NSLE - 5 42 J[42] -5.5 -94.2 35 0.30 -0.68 0.05 -30.71 2.06 OK
NSLE -5 43 1[44] -3.8 -99.0 0.0 0.30 -0.58 -0.08 -30.71 2.06 OK
NSLE -5 43 J[43] -4.5 -96.3 26 0.30 -0.62 -0.02 -30.71 2.06 OK
NSLE -5 44 1[45] -3.7 -102.0 0.8 0.30 -0.59 -0.09 -30.71 2.06 OK
NSLE - 5 44 J[44] -3.8 -99.0 1.4 0.30 -0.58 -0.08 -30.71 2.06 OK
NSLE - 5 45 1[46] -4.1 -105.3 1.7 0.30 -0.62 -0.08 -30.71 2.06 OK
NSLE - 5 45 J[45] -3.7 -102.0 0.2 0.30 -0.59 -0.09 -30.71 2.06 OK
NSLE - 5 46 1[47] -4.9 -108.9 24 0.30 -0.69 -0.04 -30.71 2.06 OK
NSLE - 5 46 J[46] -4.1 -105.4 0.9 0.30 -0.62 -0.08 -30.71 2.06 OK
NSLE - 5 47 1[48] -5.9 -112.7 2.6 0.30 -0.77 0.02 -30.71 2.06 OK
NSLE - 5 47 J[47] -4.9 -109.1 1.6 0.30 -0.69 -0.04 -30.71 2.06 OK
NSLE - 5 48 1[49] -6.9 -116.7 21 0.30 -0.85 0.07 -30.71 2.06 OK
NSLE - 5 48 J[48] -5.9 -113.0 1.6 0.30 -0.77 0.02 -30.71 2.06 OK
NSLE - 5 49 1[50] -7.5 -120.7 1.3 0.30 -0.90 0.10 -30.71 2.06 OK
NSLE - 5 49 J[49] -6.9 -116.9 1.2 0.30 -0.85 0.07 -30.71 2.06 OK
NSLE - 5 50 1[51] -8.4 -124.6 17 0.30 -0.97 0.14 -30.71 2.06 OK
NSLE - 5 50 J[50] -7.5 -120.8 1.9 0.30 -0.90 0.10 -30.71 2.06 OK
NSLE - 5 51 1[52] -8.2 -128.9 0.8 0.35 -0.77 0.03 -30.71 2.06 OK
NSLE -5 51 J[51] -8.4 -124.6 0.0 0.35 -0.77 0.05 -30.71 2.06 OK
NSLE -5 52 1[53] -7.4 -133.7 23 0.40 -0.61 -0.06 -30.71 2.06 OK
NSLE -5 52 J[52] -8.2 -128.9 11 0.40 -0.63 -0.02 -30.71 2.06 OK
NSLE -5 53 1[54] -9.7 -139.2 4.0 0.45 -0.60 -0.02 -30.71 2.06 OK
NSLE - 5 53 J[53] -7.4 -133.7 54 0.45 -0.51 -0.08 -30.71 2.06 OK
NSLE - 5 54 1[55] -14.6 -145.6 8.6 0.50 -0.64 0.06 -30.71 2.06 OK
NSLE -5 54 J[54] -9.7 -139.2 10.2 0.50 -0.51 -0.05 -30.71 2.06 OK
NSLE -5 55 1[56] 35 -146.9 38.2 0.54 -0.20 -0.34 -30.71 2.06 OK
NSLE -5 55 J[55] -14.6 -141.3 345 0.54 -0.56 0.04 -30.71 2.06 OK
NSLE -5 56 1[1] 22.2 -152.9 39.3 0.57 0.14 -0.68 -30.71 2.06 OK
NSLE - 5 56 J[56] 35 -146.9 355 0.57 -0.19 -0.32 -30.71 2.06 OK
Oc, max -0.97
O max 0.59
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A.5.5.16. Load combination SLE 6

Beam Diagram_Fx / ST_NSLE-6

6.9

B 0 S L i 22

Ya
Beam Diagram_My / ST_NSLE-6

79 ,_;J/ME 536 | 404 ﬂﬂm\
T .
433// 427, 3570\
-16.V \@\ké

//
-18.0- 17
180 187
/ N

16 // \\ -2

.12.;(f \\;22.7

5 /é \\.22.7

]
wn

36 i18.8
1
17 712,1
| |
10.7 48

N,

4582 457 53145 4

R - 369
1 B8 499 213 )
\W 79 31 43 4> 30 984 7

midas Gen
POST-EROCESSOR
BEAM D
BXIAL

-19.03
-27.37
-35.70
-44.04
-52.38
-60.71
-69.05
-77.3%
-85.72
-94.06
-102.40
-110.74

STz NSLE - 6

X : 8

MIN : 15

FILE: GL-FdE T1-~

UNIT: &N

DATE: 03/12/2014
VIEW-DIRECTION

midas Gen
POST-FROCESSOR
BEAM DIAGREM

MOMENT-v

.7
.7
13.27
0.00
-5.69
-15.17
-24.85
-34.12
-43.60
-53.08
S5T: NSIE - 6
MK @ 15
MIN : 14
FILE: GL-FdE_T1-~
UNIT: K

DATE:
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VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATIDI CALCOLO

[ RaIN/mmy | 37.00 [ fewoosv/mmy | 206 | [ Ecotwmmy | 33000
L7 [ 1w [ e [ 10 | [ o [ os0
[ favmmy | 3071 fg [N/mm’] [ Epnmmi | 26400 |
| VERIFICA SEZIONI NON FESSURATE
. . Sollecitazioni interne Tensioni ammissibili di progetto
Combinazione di My Ng Vy d . L
N Elemento Nodo Osup it fed fetd Risultato verifica
carico [kN-m] [kN] [kN] [m] , , , ,
[N/mm?] [N/mm?] [N/mm?] [N/mm?]
NSLE - 6 1 1[1] -27.3 -34.7 15.7 0.60 -0.51 0.40 -30.71 2.06 OK
NSLE - 6 1 J[2] -36.4 -34.7 22.9 0.60 -0.67 0.55 -30.71 2.06 OK
NSLE - 6 2 112 -36.4 -31.6 21.2 0.60 -0.66 0.55 -30.71 2.06 OK
NSLE - 6 2 J[3] -27.7 -31.6 13.7 0.60 -0.51 0.41 -30.71 2.06 OK
NSLE - 6 3 1[3] -27.7 -29.0 275 0.60 -0.51 0.41 -30.71 2.06 OK
NSLE - 6 3 J[4] -15.8 -29.0 20.0 0.60 -0.31 0.22 -30.71 2.06 OK
NSLE - 6 4 114] -15.8 -27.0 22.0 0.60 -0.31 0.22 -30.71 2.06 OK
NSLE - 6 4 J[5] -6.7 -27.0 14.5 0.60 -0.16 0.07 -30.71 2.06 oK
NSLE - 6 5 1[5] -6.7 -25.6 14.6 0.60 -0.15 0.07 -30.71 2.06 OK
NSLE - 6 5 J[e] -1.3 -25.6 7.1 0.60 -0.06 -0.02 -30.71 2.06 OK
NSLE - 6 6 1[6] -1.3 -24.6 9.0 0.60 -0.06 -0.02 -30.71 2.06 OK
NSLE - 6 6 J[7] 13 -24.6 15 0.60 -0.02 -0.06 -30.71 2.06 OK
NSLE - 6 7 1[7] 13 -24.2 5.4 0.60 -0.02 -0.06 -30.71 2.06 OK
NSLE - 6 7 J[8] 2.1 -24.2 23 0.60 0.00 -0.08 -30.71 2.06 OK
NSLE - 6 8 18] 2.1 -24.2 24 0.60 0.00 -0.08 -30.71 2.06 OK
NSLE - 6 8 J[9] 14 -24.2 5.3 0.60 -0.02 -0.06 -30.71 2.06 OK
NSLE - 6 9 119] 14 -24.7 17 0.60 -0.02 -0.06 -30.71 2.06 OK
NSLE - 6 9 J[10] -1.3 -24.7 9.2 0.60 -0.06 -0.02 -30.71 2.06 OK
NSLE - 6 10 1[10] -1.3 -25.7 8.0 0.60 -0.06 -0.02 -30.71 2.06 OK
NSLE - 6 10 J[11] -7.2 -25.7 15.5 0.60 -0.16 0.08 -30.71 2.06 OK
NSLE - 6 11 1[11] -7.2 -27.2 15.5 0.60 -0.16 0.07 -30.71 2.06 OK
NSLE - 6 11 J[12] -16.8 -27.2 23.0 0.60 -0.33 0.23 -30.71 2.06 OK
NSLE - 6 12 [12] -16.8 -29.3 22.0 0.60 -0.33 0.23 -30.71 2.06 OK
NSLE - 6 12 J[13] -29.7 -29.3 29.5 0.60 -0.54 0.45 -30.71 2.06 OK
NSLE - 6 13 1[13] -29.7 -31.9 16.2 0.60 -0.55 0.44 -30.71 2.06 OK
NSLE - 6 13 J[14] -39.7 -31.9 23.7 0.60 -0.71 0.61 -30.71 2.06 OK
NSLE - 6 14 1[14] -39.7 -35.2 215 0.60 -0.72 0.60 -30.71 2.06 OK
NSLE - 6 14 J[15] -31.1 -35.2 14.4 0.60 -0.58 0.46 -30.71 2.06 OK
NSLE - 6 15 1[16] 16.9 -112.6 26.5 0.57 0.11 -0.51 -30.71 2.06 OK
NSLE - 6 15 J[15] 31.1 -118.6 30.4 0.57 0.37 -0.78 -30.71 2.06 OK
NSLE - 6 16 1[17] 29 -107.0 26.2 0.54 -0.14 -0.26 -30.71 2.06 OK
NSLE - 6 16 J[16] 16.9 -112.6 29.9 0.54 0.14 -0.56 -30.71 2.06 OK
NSLE - 6 17 1[18] 6.2 -104.0 7.0 0.50 -0.06 -0.36 -30.71 2.06 OK
NSLE - 6 17 J[17] 2.9 -110.4 5.4 0.50 -0.15 -0.29 -30.71 2.06 OK
NSLE - 6 18 1[19] 7.2 -98.6 2.8 0.45 -0.01 -0.43 -30.71 2.06 OK
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NSLE - 6 18 J[18] 6.2 -104.0 1.4 0.45 -0.05 -0.41 -30.71 2.06 OK
NSLE - 6 19 1120] 51 937 36 0.40 -0.04 0.43 3071 2.06 OK
NSLE - 6 19 J[19] 72 -08.6 438 0.40 0.02 0.52 3071 2.06 OK
NSLE -6 20 121] 23 -89.8 52 035 -0.14 -0.37 30,71 2.06 OK
NSLE - 6 20 J[20] 5.1 -94.1 6.0 0.35 -0.02 -0.52 -30.71 2.06 OK
NSLE - 6 21 1122) 09 -86.6 6.4 0.30 -0.35 0.23 3071 2.06 OK
NSLE - 6 21 J[21] 23 -90.4 6.6 0.30 0.15 -0.45 3071 2.06 OK
NSLE - 6 22 23] 56 -83.6 93 0.30 -0.65 0.09 3071 2.06 OK
NSLE - 6 22 J[22] -0.9 -87.4 9.2 0.30 -0.35 -0.23 -30.71 2.06 OK
NSLE - 6 23 1[24] -10.9 -81.1 10.9 0.30 -1.00 0.46 -30.71 2.06 OK
NSLE - 6 23 J[23] 56 -84.8 104 0.30 -0.65 0.09 3071 2.06 OK
NSLE - 6 24 1125] -16.0 78.7 108 0.30 133 0.81 3071 2.06 OK
NSLE -6 24 J[24] -10.9 -82.4 938 030 -1.00 0.45 3071 2.06 OK
NSLE - 6 25 1[26] -19.2 -76.3 7.2 0.30 -1.54 1.03 -30.71 2.06 OK
NSLE - 6 25 J[25] -16.0 798 57 0.30 133 0.80 3071 2.06 OK
NSLE - 6 26 1127] 186 733 0.4 0.30 148 0.99 3071 2.06 OK
NSLE - 6 26 J[26] 19.2 76.6 23 0.30 154 103 3071 2.06 OK
NSLE - 6 27 1[28] -14.4 -69.7 7.2 0.30 -1.19 0.73 -30.71 2.06 OK
NSLE - 6 27 J[27] -18.6 -72.7 9.4 0.30 -1.48 1.00 -30.71 2.06 OK
NSLE - 6 28 1129] 72 -65.6 13.1 0.30 0.70 0.26 3071 2.06 OK
NSLE - 6 28 J[28] 144 -68.3 157 0.30 119 0.73 3071 2.06 OK
NSLE -6 29 1[30] 26 611 182 0.30 -0.03 -0.38 3071 2.06 OK
NSLE - 6 29 J[29] -7.2 -63.5 21.1 0.30 -0.69 0.27 -30.71 2.06 OK
NSLE - 6 30 131] 142 -56.4 198 0.30 0.76 113 3071 2.06 OK
NSLE - 6 30 J[30] 26 -58.4 256 0.30 -0.02 0.37 3071 2.06 OK
NSLE - 6 31 1132) 249 520 156 0.30 1.49 183 3071 2.06 OK
NSLE - 6 31 J[31] 14.2 -53.6 26.6 0.30 0.77 -1.12 -30.71 2.06 OK
NSLE - 6 32 1[33] 32.0 -48.5 5.5 0.30 1.97 -2.29 -30.71 2.06 OK
NSLE - 6 32 J[32] 24.9 497 218 0.30 1.50 183 3071 2.06 OK
NSLE - 6 33 1[34] 33.1 46,8 55 0.30 2.05 2.36 3071 2.06 OK
NSLE -6 33 J[33] 320 476 10.9 0.30 197 2.29 3071 2.06 OK
NSLE - 6 34 1[35] 29.2 -46.6 13.0 0.30 1.79 -2.10 -30.71 2.06 OK
NSLE - 6 34 J[34] 331 471 16 0.30 2.05 2.36 3071 2.06 OK
NSLE - 6 35 1[36] 228 474 155 0.30 1.36 168 3071 2.06 OK
NSLE - 6 35 J[35] 292 475 9.2 0.30 1.79 211 3071 2.06 OK
NSLE - 6 36 1[37] 16.1 -48.6 15.3 0.30 0.91 -1.23 -30.71 2.06 OK
NSLE - 6 36 J[36] 22.8 -48.5 11.6 0.30 1.36 -1.68 -30.71 2.06 OK
NSLE - 6 37 1[38] 95 50,2 151 0.30 0.47 -0.80 3071 2.06 OK
NSLE - 6 37 J[37] 16.1 497 113 0.30 091 124 3071 2.06 OK
NSLE -6 38 1139] 32 520 145 030 0.04 -0.38 3071 2.06 OK
NSLE - 6 38 J[38] 95 513 10.9 030 0.46 -0.80 30,71 2.06 OK
NSLE - 6 39 140] 71 546 148 0.30 -0.66 0.29 3071 2.06 OK
NSLE - 6 39 J[39] 06 534 112 0.30 0.22 0.14 3071 2.06 OK
NSLE - 6 40 1[41] 12.0 57.6 113 0.30 -0.99 0.60 3071 2.06 OK
NSLE - 6 40 J[40] 71 -56.0 8.0 0.30 -0.66 0.29 30,71 2.06 OK
NSLE - 6 41 1[42] -14.8 -60.6 7.4 0.30 -1.19 0.79 -30.71 2.06 OK
NSLE - 6 41 J[41] 120 58.6 42 0.30 -0.99 0.60 3071 2.06 OK
NSLE - 6 22 1[43] 155 -63.4 2.8 0.30 124 0.82 3071 2.06 OK
NSLE -6 22 J[42] 148 -61.0 02 030 119 0.79 3071 2.06 OK
NSLE - 6 43 1[44] -13.6 -65.9 2.5 0.30 -1.13 0.69 -30.71 2.06 OK
NSLE - 6 43 J[43] 155 632 51 0.30 124 0.82 3071 2.06 OK
NSLE - 6 44 1[45] 95 -68.2 7.2 0.30 -0.86 0.40 3071 2.06 OK
NSLE - 6 24 J[44] 136 -65.2 9.4 0.30 112 0.69 3071 2.06 OK
NSLE - 6 45 1[46] -5.1 -70.4 7.9 0.30 -0.57 0.10 -30.71 2.06 OK
NSLE - 6 45 J[45] -9.5 -67.2 9.8 0.30 -0.86 0.41 -30.71 2.06 OK
NSLE - 6 46 1[47] 14 729 6.7 0.30 0.33 0.15 3071 2.06 OK
NSLE - 6 46 J[46] 51 -69.5 8.2 0.30 057 011 3071 2.06 OK
NSLE -6 47 1[48] 14 758 49 030 -0.16 -0.34 3071 2.06 OK
NSLE - 6 47 J[47] -1.4 -72.1 5.9 0.30 -0.33 -0.15 -30.71 2.06 OK
NSLE - 6 48 149] 33 78.9 35 0.30 -0.05 -0.48 3071 2.06 OK
NSLE - 6 48 J[48] 14 752 41 0.30 0.16 -0.34 3071 2.06 OK
NSLE - 6 49 1[50] 46 823 26 0.30 0.03 -0.58 3071 2.06 OK
NSLE - 6 49 J[49] 3.3 -78.5 2.7 0.30 -0.04 -0.48 -30.71 2.06 OK
NSLE - 6 50 1[51] 5.1 -85.9 1.2 0.30 0.05 -0.63 -30.71 2.06 OK
NSLE - 6 50 J[50] 46 821 0.9 0.30 0.03 0.58 3071 2.06 OK
NSLE - 6 51 1152] 59 -90.1 19 035 0.03 -0.54 3071 2.06 OK
NSLE -6 51 J[51] 51 -85.7 11 035 0.01 -0.50 3071 2.06 OK
NSLE - 6 52 1[53] 6.5 -94.8 1.9 0.40 0.01 -0.48 -30.71 2.06 OK
NSLE - 6 52 J[52] 59 -89.9 0.7 0.40 -0.01 0.4 3071 2.06 OK
NSLE - 6 53 1[54] 46 -100.3 32 0.45 -0.09 0.36 3071 2.06 OK
NSLE - 6 53 J[53] 65 948 16 0.45 -0.02 -0.40 3071 2.06 OK
NSLE - 6 54 1[55] 0.7 -106.6 65 050 -0.20 -0.23 30,71 2.06 OK
NSLE - 6 54 J[54] 4.6 -100.3 8.1 0.50 -0.09 -0.31 -30.71 2.06 OK
NSLE - 6 55 1[56] 138 -109.3 281 054 0.08 -0.49 3071 2.06 OK
NSLE - 6 55 J[55] 07 -103.7 24.4 054 -0.18 0.21 3071 2.06 OK
NSLE -6 56 1] 273 1153 28.9 057 0.30 0.71 3071 2.06 OK
NSLE - 6 56 J[56] 138 -109.3 25.0 057 0.06 -0.45 30,71 2.06 OK
O max -2.36
O max 2.05
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A.5.6. Qutput and check results for T3 cross section (FAE-GL T3)

A.5.6.1. Load combination SLU 1

Beam Diagram_Fx / ST_N1

—~TT054. 956|956 6647 5%
575 064 96.4] 573

3p 20 2 A2 20 4
6

5.2
O
TeB5
5
Y
.
S
7.0
N
%
\éi%
9.8
\
b
ﬁ1 4

Y
Y27

X

1

!
-i13 4
\

midas Gen
POST-PROCESSOR

BEAM DIAGRAEM
BXTAL
-38.54
-52.56
-66.58
-80.60
-94.63
-108.65
-122.67
-136.69
-150.71
-162.74
-178.76
-192.78

ST: N1

MEX : B

MIN : 56

FILE: GL-FdE_Tl-~

WIT: R

DATE: 03/13/2014
“VIEW-DIRECTION

| =>

Z: 0.000

midas Ben
POST-PROCESSCR

_ DEAM DIAGREM
MOMENT-y

28.58

21.46

16.36

7.26

0.00

-5.93

-14.03

-21.13

-28.22

-35.32

—42.42

-49.52

ST: N1
MAX : 56

MIN = 1

FILE: GL-FdE Tl-~
UNIT: kN*m

DATE: 03/13/2014
VIEW-DIRECTION
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Beam Diagram_Fz / ST_N1

3,1 3.7

i

9.1

Y SRR PR A

A.5.6.2. Load combination SLU 2

Beam Diagram_Fx /| ST_N2

b 013 41013
\\ -108.6 1086 /’
\ /
Y e 172
1193 1193
= =
5 7.4 12 ;

midas
POST-BI CR.
BERM DIRGRAM
SHEAR-z
51.40
42.05
32.71
23.36
14.02
1.67
0.00
-14.02
-23.36
-32.71
-42.05
-51.40
ST: N1
MRX : 56
MIN @ 15
FILE: GL-FE Tl--
NIT:
: 03/13/2014
=

midas Gen

MIN : 56

FILE: GL-FdE_Tl-~

NIT: K

DATE: 03/13/201
VIEW-DIRECTION
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Beam Diagram_My / ST_ N2

_AT5

130

o’

-

?2/
,12/_3
-15 !

-15
;

0.7 1 31.7031.7 | 30.

T
H2nS Ty

/M'SG
A/m 1
L 5.5
138
e
7’]@.3
-
/
1
6 7
5,71’/
!
;
87#
8
|
s&\
3\
,§\2
17.3

175,
1.0
g2
~12.8
AN
.\
\({3
163
Y
\\15.1
-12.2
1
_}M
_45
ap
}
{
o7
9:{‘
]
]
il
268
/
51,8 .-2459
36.9 B /
15.6
L
16.1
\\
\155
<,
\\Qg
<108
X
hY
5

A |47 | bz

midas
POST-FI oR
BEAM DIRGREM

MOMENT-y

ST: N2

MAX @ 15

MIN @ 2

FILE: GL-FdE Tl-~

UNIT: kN*m

DATE: 03/13/2014
VIEW-DIRECTION

S5T: N2
MEX : 56
MIN : 15
FILE: GL-FdE_T1-~
NIT: KW
DATE: 08/13/2014
VIEW-DIRECTION

f

L=
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A.5.6.3.

Load combination SLU 3

Beam Diagram_Fx / ST_N3

—-TTI37 5] 96.5] -96.6 | 67 & oo
Th0.3 283 988 LT

-

<7030 038
106.2 07

108,
",

TN
Y

Beam Diagram_My / ST_N3

59 08T ’\“‘\&\.5 2
8.2 T 56
2 2
6257 58
5/9/ 59
,T;;/ Reras |
A
S/ X\
-8 83
9. %9.8
/ \
/ \
—11/11 \M 4
\
|
—mé Y27
f a
’13% 1'13.3
| |
)
-14? 714 1
-14.‘{) -/14 1
| !{ﬂ
-131 133
{ ]

-13) 7(3 9
e o4
194 194
5, p

406 pap 08 9.8 9-§88/
10 57 s5 g 27 11T

midas Ben
POST-PROCESSCR
BEAM DIAGRAM

BAXIAL
-38.65
-52.7%
-66.85
-80.95
-95.06
-109.16
-123.26
-137.36
-151.46
-165.56
-179.67
-193.77
S5T: N3
MIN : 15
FILE: GL-FdE_Ti-~
UNIT: kN
DATE: 03/13/2014

DIRECTION

1.63
14.48
7.34
0.00
-6.95
-14.10
-21.24
-28.38
-35.53
-42.67
-49.82
SI: N3
MRX : 15
MIN : 14
UNIT: kN*m
DATE: 03/13/2014
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Beam Diagram_Fz / ST_N3

i

9.1

N I TS AT
N -49.2

A.5.6.4. Load combination SLU 4

Beam Diagram_Fx /| ST_N4

midas
POST-FI oR
BEAM DIRGREM

SHEAR-z

ST: N3

MAX : 56

MIN : 15

FILE: GL-FdE Tl-~

UNIT: kN

DATE: 03/13/2014
VIEW-DIRECTION

-22.39
-32.15
-41.91
-51.87
-61.43
-71.18
-80.95
-90.71
-100.47
-110.23
-119.99
-129.75

ST: N4

MAX : 7

MIN : 15

FILE: 6L FoE_T1-

UNIT: kN

DATE: 03/13/2014
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Beam Diagram_My / ST_N4

-3 E)}j 2
#

T 3do 338348 T3
/?7/12{320 831 : : 281‘?2\5\\

0
\\
_y/ 9.8
_13; “14.0
/ \\\
47 \:16.0
-16.2 \\16 °
/'/ \
457 \\15 ?
/
b 419
} 1
!
ap ]( °
|
-3‘\7 i
45 o
\ ]
1 {
\ f
s f
: ]
\ i
‘?5 ? 7f
Y 97 1 24/
\ /
3 .503 52.0,244 /
O 34,0 ogg 35 1o
82 214 33 33 21 82
N
Beam Diagram_Fz /| ST_N4 67 102
. 31 67 135
R PR 77 155
AEE ey
164 (88
66 156
Aé( \‘
y ~{135
439
) 1022
406 R
p hY
7/1 5
2.4 BN
7
7.4?/
9,11’/
!
k
8%
1
i
8%
\
3\
,§\3
17.4 193

11.5

A |550| by

204 192

midas
POST-FI oR
BEAM DIRGREM

MOMERT-y
46.36
7.38
28.39
19.41
10.43
0.00
-7.54
-16.53
-25.51
-32.48
-43.48
-52.4¢
ST: N4
WX : 15
MIN : 14
FILE: GL-FE Tl--
UNIT: kN*m

DATE: 03/13/2014
VIEW-DIRECTION

ST: N4
MEX : 56
MIN : 15
FILE: GL-FdE_T1-~
NIT: KW
DATE: 08/13/2014
VIEW-DIRECTION

f

L=
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A.5.6.5.

Load combination SLU 5

Beam Diagram_Fx / ST_Nb5

346
449

-482/

482/

- /
43 @

/
/

735?
7

2544
/

3

/

i/
76

/
352

103 0-103.0 -103.2-10
\?73 701 590 523 73 §'4/§/
N 343 216 439 -139 216 344

midas Gen
POST-FROCESSOR
BEAM DIAGRAM

IXIRL

-96.31
-125.57
-154.83
-184.09
-213.35
-242.62
-271.88
-301.14
-330.40
-359.68
-388.93
-418.19

ST: NS

MEX : 7

MIN : 15

UNIT: kN

DATE: 04/03/2014
" VIEW-DIRECIION

midas Gen
POST-PROCESSOR
BEAM DIAGREM

MOMENT-y
87.47
70.14
52.81
35.47
18.14
0.00
-16.53
-33.86
-51.20
-62.53
-85.87
-103.20
ST: N6
MEX : 36
MIN : 14
ONIT: Kif*m

DATE: 04/03/2014
VIEW-DIRECTION
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Beam Diagram_Fz / ST_Nb5

50,9
434 (329
?/-332 i
_2/0
15/
17
15/5
14/4
11/9
11{1
m[g
Gi
‘9
13\2
|
94
b
Y82
|
Y
\EGEO
929
307 408 509 446
03 104 208 TP
o 745 p5 407 500 295
N
A.5.6.6. Load combination SLU 6
Beam Diagram_Fx / ST_N6
— AR TN, T
. 270.-276.0274.0-2T42.976 5 50 e\\\
286.5 2875 e
~" 2946 2956
A"3030 304 0\\
3112 31217
3187 3196

midas Gen
POST-FE SOR
BEEM DIAGRAM
SHERAR-z
92.87
75.86
59.06
42.16
25.26
0.00
-8.55
-25.45
-42.35
-59.25
-76.15
-93.06
ST: N5
MAX : 1
MIN : 14
UNIT: kNN
DATE: 04/03/2014
VIEW-DIRECTION
L
midas Gen

POST-PROCESSOR
BEAM DIAGREM

ST: N&

MEX : 7

MIN : 15

FILE: GL-FAE_T1l-~

UNIT: kN

DATE: 04/03/2014
VIEW-DIRECTION

=,
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Beam Diagram_My / ST_N6

JRRE o

e
571M8
s

187 =19.0
346 347
449 TN 448
-48.2 / -47.8
482/ \'\‘” 8
435/ 1430
/ 5
/ Y
35 ;j i34.5
/ 1!
_251.14 -p5.0
} !
| |
,1% 6 71‘\5.3
| |
—6:]4 # 2
711 7'2
b ]
\ )
1? 0 13/1
&3.0 13w4
; /
\ !
f\ﬁ 7 é
| /
'35.2 352
N S
\\;51 30-1030 . s T2 -103.2-10 g_4/
343 216 139 -130 -216 344 I
N
Beam Diagram_Fz / ST_N6 308, 46.9. 605
g2 63.6
43 Ll 606
56.9 L
~7463.5 L/ 4546
T80 ey
4.8 455
459 \\
P 333
338
-19%6 8.1
1 A\
20, 5 \s@
269 269
;
\\
28 27
/ |
27 ] -26'\9
24 F; 248
13\2 180
18\3 'WBfL
\ ]
e 714’,‘7
\
427 128
|
Y
XEB 7 pLE]
-8
63.2 i
205 307 408 202 i
205104 104
Y 10 1500 407 -63.4

midas Gen

F0ST- SSOR
BEAM D
MOMENT-y
87.47
70.14
52.81
35.47
18.14
0.00
-16.53
-33.86
-51.20
-62.53
-85.87
-103.20
ST: N6
MEX : 36
MIN @ 14
FILE: GL-FdE_Tl-~
TNIT: Kit*m

DATE: 04/03/2014
VIEW-DIRECTION

midas Gen
BEEM DIAGRAM

SHEZR-z

-86.07

ST: N6
MEX @ 55

MIN : 16

FILE: GLFAE_Tl~
ONIT: kY

DATE: 04/03/201:
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A.5.6.7. Load combination SLU 11

Beam Diagram_Fx / ST_N11

477
14
I
£2.2
/‘
126.9 \
317 -32.4]
|-363 37.0]
\\ -40.7 415 ,1
| /
\ -45.6 -46.3 [
Y a0 s8]
\ !
| ]
\e7a 581 /f
58
%
R 8
3 12 114 10 -10 -10 09 -10 -10 -10 -11 -12
N
Beam Diagram_My / ST_N11
06 ,,,_’1‘177&‘\'1 6 18
g TR
AT~ 1.2
I
4}// \\&1 0
/3/ 10
e =
i AN

midas Ben
POST-PROCESSCR
BEAM DIAGRAM

AXIAL
6.58
0.00
-6.35
-12.81
-19.27
-25.73
-32.18
-38.65
-45.11
-51.58
-s8.04
-64.50
ST: miL
MRX z 36
MIN @ 15
FILE: 6L-FaE_Ti--
UNIT: kN
DATE: 03/13/2014
DIRECTION
LI-P

ST: N1l
MEX : 15
MIN : 14
FILE: GL-FdE_Tl-~
UNIT: kH*m

DATE: 03/13/

3

014

Seite / Pag. 162/178



Beam Diagram_Fz / ST_N11

3Lﬁg_9r’14g——1 3 07 59
11 == 11
1.3~ 12
137 SR
- .
1.2 1
- \\\
1.5 17
a4 %3
¥ R
,yq X,Q
,‘/ \\

-49 9

g \

i !
44 %4
J w
54 4
| 1
4 /
53 53

t |
4s 3/7

‘l‘ /

50 - ’,U

\ {
5i8 —5/48
\ i
8\4{\ —8f5
-3
\\
3240, -39
234
3 108 yeo 73 48 48 T4 7’% %1 10
=Y 21033 -T78 7707
N
A.5.6.8. Load combination SLU 12

Beam Diagram_Fx / ST_N12

183
e
826
//
/810
y
912
952
/
/
/ -98.8
(14023
| -105.9
| 1096
\\ 1133
|
(v
Y\ g3
9.6
26
8.6

§T: N1l
MAX : 56
MIF : 15
FILE: GL-FdE T1-~

midas Gen

FILE: GL-FdE_Tl-~
UNIT: kN
DATE: 03/13/2014

on
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midas

Beam Diagram_My / ST_N12 PoST- B o

BEAM DIRGREM

n

MOMENT-y
26.01

4 / ST: W12
!
MRX : 36
0 4% MIN @ 14
| ! FILE: GL-FdE T1l-~

i
12 1 127}’ UNIT: ki*m
DATE: 03/13/2014

he 'y
\\24'35ﬁ<ﬁaﬁ 293 s i 29 4 ’:‘Lﬁlﬂyﬁ ‘1// VIEW-DIRECTION
A6 17 92 21 47 (18 . I

,479772 115150
= I

%0 1
\\ ST: N12
MEX : 1
.8 2.1 MIN : 14
-27, FILE: GL-FdE_T1-~
UNIT: ki

DATE: 08/13/2014
VIEW-DIRECTION

30. 27
, 95 156 23.1 19.0 by
24.3 ac 5555 : / I
9.0 -15.5 : (=
®\ \;[273 -28.0 i Z: 0.000
W
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A.5.6.9. Load combination SLU 21

Beam Diagram_Fx / ST_N21

0g (2254 2240-2242.995 7y T

- .

T 2322 2330 T~
7 -237.3 2380, 7
// 2423 243 0\\
2468 2475,
2513 7
254 5\\

-257.8 \

%
Beam Diagram_My / ST_ N21

Mﬁmﬁmm4”

-1
720,7//J 206
g Z
258 255
////// \\\\\\
259 256
-25.9 / \-25 6
/ ™
238" 233
204 203
/ A
17 /f \:7 5
f
15p 151
i {
i
|

—1%8 -12.7
‘ |
,1\2 -1
j\g # 9

\ f
43 453
i i
-9\ ?/ 4
2212 A22
D92 272

&41259 P98 544 472 473 B4 1 05’13%
by 240 445 gg gg -1ap 241 S0 4

midas Gen
BQST-
BEAM DIAGREM

-259.54
-280.67
-301.78

ST: N21

MEX : 7

MIN @ 15

FILE: GL-FdE Tl-~

UNIT: kN

DATE: 04/29/2014
TION

VIEW-DI!

(-

midas Gen
POST-FROCESSOR
BEAM DIAGRAM

MCMENT-y
41.26
31.15
21.03
10.92
0.00
-9.30
-19.42
-29.53
-39.64
-49.75
-59.87
-69.98
ST: N2l
MEX : 15
MIN : 13
FILE: GL-FAE_Ti-n
UNIT: Kli*m

DRTE: 04/29/2014
VIEW-DIRECTION

=
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Beam Diagram_Fz / ST_N21

219, 32 40.5
BRELS T

/*sﬁ [/ 359
<360 e 29.2
i s
—}0/0/ \239\
13/ Rﬁ\?
s \
14/? 4\3
1?,44 71\5\0
114 3
/ 1\3
101’5 71:54
/ |
|
9 9j8
[ l
6.\5 64
| I
8\i‘ o
| f
75 —7/6
1
2.8 128
\
-25.0 0
| &
64.0 -6
302 3717 351
07 227 150 1.7 7 152 Q‘QF‘TTTWT ﬂ
351 377
% e
A.5.6.10. Load combination SLU 22
Beam Diagram_Fx / ST_N22
P _pq4.4211.62102-2103.2120 5, o -
7 2191 12198 T
8 22

midas Gen
POST-
BEAM DIAGRAM
SHEAR-z
€5.81
53.83
41.85
29.87
17.89
0.00
-€.06
-18.04
-30.02
-42.00
-53.98
-65.96
5T: W21
MAX : 55
MIN : 16
FILE: GL-FdE_T1-~
ORIT: kN
DATE: 04/29/2014
" VIEW-DIRECTION
(-
midas Gen

POST-PROCESSOR
BEAM DIAGRAM
AXTAL
-66.27
-86.60
-106.93

-127.25

MIN : 15

FILE: GL-FAE_Tl-~

UNIT: KN

DRTE: 04/29/2014
VIEW-DIRECTION

=
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Beam Diagram_My / ST_ N22

8/9/24'9/12 3 M 39 EM\&E

187 ~218.9
= 3
282 282
332 // \\ 331
332, e
332 / \ -33.1
/ AN
328/ N-32.5
-289/ 285
/ \

—23] \\23 3
; Y
18 4181
! 1

|
132 12,9

i !
23 24
-2.6 -2:/(‘5
X /

-1 \3 143
173 174

2
>
o B

1110 40/
/
9\1 9
4
—\;1.1 71
\
229
‘ . 3.0

15, 227 302 3717 394

452 17 1T

39.3 |-37.7 302

“a 5

midas Gen
EGST-FROCESSOR
BEAM DIAGREM

31.12
19.64
2.16
0.00
-14.80
-26.28
-37.77
-49.25
-60.73
-72.21
5T: N22
MR
MIN
FILE: GL-FAE_Tl-~
UNIT: Kl*m
s 472972014

VIEW-DIRECTION

midas Gen
POST-FROCESSOR

BEAM DIAGRAM

SHERR-2

DRTE: 04/29/2014
VIEW-DIRECTION
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A.5.6.11. Rebared sections ratio checking

SECTION CHECKING
MEMBER| SECTION PROPERTIES fck fyk LOAD CB LOAD CB N_Ed M_Edy | M_Edz V_Rdc V_Rds V_Ed
, ,.| cHECk o Rebar |N_Rdmax|
SECTION| Bc(m) | Hc(m) | IN/mm7]|[N/mm?] M-N iteration v Ratio-N |Ratio-My| Ratio-Mz| Ratio-Vc | Ratio-Vs | Ratio-V
1 100 x 60 125.013 | 103.031 | 0.000 | 233.010 - 92.865
30.00 | 450.00 oK N6 N5 14-2-P14 | 10'336.60
6 100 | 060 0328 | 0325 | 0000 | 0399 - 0.399
2 100 x 60 2000 | 450,00 oK N6 N6 14214 | 10336, 60| 113:673 | 103.031 | 0000 | 229.624 - 60.977
6 100 | 060 ) ) ) 0327 | 0333 | 0000 | 0266 - 0.266
3 100 x 60 104.537 | 75.074 | 0.000 | 228.368 - 50.852
30.00 | 450.00 oK N6 N6 14-2-P14 | 10'336.60
6 100 | 060 0220 | 0220 | 0.000 | 0223 - 0.223
4 100 x 60 97.429 | 52.179 | o0.000 | 227.390 - 40.727
30.00 | 450.00 oK N6 N6 14-2-P14 | 10'336.60
6 .00 | 060 0121 | 0123 | 0000 | 0.179 - 0.179
5 100 x 60 92.209 | 34347 | 0.000 | 226,672 - 30.602
30.00 | 450.00 oK N6 N6 14-2-P14 | 10'336.60
6 100 | 060 0.056 | 0.056 | 0.000 | 0.135 - 0.135
6 100 x 60 2000 | 450,00 oK NS N6 14214 | 10336, 60138778 | 21577 | 0000 | 226.201 - 20.477
6 100 | 060 ) ) ) 0025 | 0025 [ 0000 | 0.091 - 0.091
7 100 x 60 87.067 | 13.870 | 0.000 | 225.965 - 10.352
30.00 | 450.00 oK N5 N6 14-2-P14 | 10'336.60
6 100 | 060 0.016 | 0016 | 0000 | 0.046 - 0.046
8 100 x 60 87.088 | 13.899 | 0.000 | 225.968 - 10.408
30.00 | 450.00 oK N5 N6 14-2-P14 | 10'336.60
6 100 | 060 0.016 | 0016 | 0000 | 0.046 - 0.046
9 100 x 60 88.839 | 21.634 | 0.000 | 226.209 - 20.533
30.00 | 450.00 oK N5 N6 14-2-P14 | 10'336.60
6 100 | 060 0025 | 0025 | 0000 | 0.001 - 0.091
10 100 x 60 2000 | 45000 oK N6 N6 14214 | 10336, 6012313 | 34431 | 0000 | 226,687 - 30.658
6 100 | 060 ’ ) ) 0.056 | 0.056 | 0.000 | 0.135 - 0.135
1 100 x 60 97.576 | 52.291 | 0.000 | 227.410 - 40.783
30.00 | 450.00 oK N6 N6 14-2-P14 | 10'336.60
6 100 | 060 0129 | 0127 | 0000 | 0.179 - 0.179
12 100 x 60 104.732 | 75.214 | 0.000 | 228.394 - 50.908
. 450. K N N 14-2-P14 | 10'336.
6 100 | 060 30.00 50.00 < 6 6 0336600550 | 0221 | 0000 | 0223 - 0.223
13 100 x 60 2000 | 45000 oK N6 NS 14214 | 10336, 60| 113:918 | 103.199 | 0.000 | 229.657 - 61.033
6 100 | 060 ) : ) 0328 | 0334 | 0000 | 0266 - 0.266
14 100 x 60 2000 | 45000 oK N6 NS 14214 | 10336, 60| 125314 | 103.199 | 0.000 | 233.048 - 93.056
6 100 | 060 ) ) ) 0329 | 0326 | 0000 | 0399 - 0.399
15 100 x 57 382.827 | 75.426 | 0.000 | 262.803 - 88.182
30.00 | 450.00 oK N2 N5 14-2-P14 | 9'858.51
5 100 | 057 0.090 | 009 | 0000 | 0336 - 0.336
16 100 x 54 3000 | 25000 oK N6 NS 10.2-p14 | 938030 | 202:485 | 36360 | 0000 | 252903 - 91.121
4 100 | 054 ) ) ) 0.062 | 0063 | 0000 | 0360 - 0.360
17 100 x 50 411.343 | 36.360 | 0.000 | 241.147 - 35.121
30.00 | 450.00 oK N5 N5 14-2-P14 | 8'742.89
3 100 | 050 0071 | 0070 | 0000 | 0.146 - 0.146
18 100 x 45 402.720 | 18351 | 0.000 | 224.729 - 18.284
30.00 | 450.00 oK N6 N6 14-2-P14 | 8'056.60
7 100 | 045 0063 | 0063 [ 0000 | 0.081 - 0.081
19 100 x 40 388.809 | 13.306 | 0.000 | 202.538 - 14.719
30.00 | 450.00 oK N6 N6 14-2-P14 | 7'149.14
2 .00 | 040 0.066 | 0.065 [ 0.000 | 0073 - 0.073
20 100X 35 3000 | 45000 oK NS N6 102914 | E352.26 | 383448 | 16356 | 0000 | 185.647 - 18.174
1 100 | 035 ) ) ' 0079 | 0078 | 0000 | 0.098 - 0.098
21 100x 35 2000 | 45000 oK NS N6 142714 | 635006 |377:924 | 17.149 | 0000 | 185.062 - 18.031
1 100 | 035 ) : : 0.080 | 0079 | 0.000 | 0.097 - 0.097
22 100X 35 372.272 | 19.375 | 0.000 | 184.489 - 24.571
30.00 | 450.00 oK N5 N6 14-2-P14 | 6'352.26
1 100 | 035 0082 | 008 | 0000 | 0133 - 0.133
23 100X 35 336.105 | 24.979 | 0.000 | 184.013 - 26.942
30.00 | 450.00 oK N6 N6 14-2-P14 | 6'352.26
1 100 | 035 0.087 | 0087 | 0000 | 0.146 - 0.146
24 100X 35 3000 | 45000 oK N6 N6 102914 | E352.26 | 332715 | 34530 | 0000 | 183577 - 27.879
1 100 | 035 ) ) ’ 0107 | 0107 | 0.000 | 0.152 - 0.152
25 100x 35 329.434 | 42.993 | 0.000 | 183.156 - 26.890
30.00 | 450.00 oK N6 N6 14-2-P14 | 6'352.26
1 100 | 035 0124 | 0127 | 0000 | 0.147 - 0.147
26 100X 35 325.877 | 47.820 | 0.000 | 182.698 - 20.781
30.00 | 450.00 oK N6 N6 14-2-P14 | 6'352.26
1 100 | 035 0145 | 0142 | 0000 | 0.114 - 0.114
27 100x 35 326.045 | 47.820 | 0.000 | 182.720 - 18.082
30.00 | 450.00 oK N6 N6 14-2-P14 | 6'352.26
1 100 | 035 0145 | 0142 | 0000 | 0.099 - 0.099
28 100x 35 319.628 | 44.775 | 0.000 | 181.895 - 33.345
. 450. K N N 14-2-P14 | 6'352.2
1 100 | 035 30.00 0.00 e 6 6 0130 | 0131 | 0000 | 0183 - 0.183
29 100x 35 i 312.126 | 34.664 | 0.000 | 180.930 - 45.536
30.00 | 450.00 oK N6 N6 14-2-P14 | 6'352.26
1 100 | 035 0107 | 0105 | 0.000 | 0252 - 0.252
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MEMBER| SECTION PROPERTIES fck fyk LOAD CB LOAD CB N_Ed M_Edy | M_Edz | V_Rdc | V_Rds V_Ed
. o | crEck N Rebar [N_Rdmax
SECTION| Bc(m) | Hc(m) | [IN/mm?]|[N/mm?] M-N iteration v Ratio-N |Ratio-My| Ratio-Mz| Ratio-Vc | Ratio-Vs | Ratio-V
30 100 x 35 338.293 | 28.148 0.000 179.883 - 54.614
30.00 450.00 OK N5 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.094 0.094 0.000 0.304 - 0.304
31 100x 35 33.416 17.748 0.000 178.808 - 60.600
30.00 450.00 OK N2 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.114 0.113 0.000 0.339 - 0.339
32 100x 35 30.050 23.541 0.000 177.761 - 63.571
30.00 450.00 OK N2 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.168 0.165 0.000 0.358 - 0.358
33 100 x 35 279.430 | 67.116 0.000 176.881 - 60.524
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.275 0.274 0.000 0.342 - 0.342
34 100x 35 275.780 | 81.029 0.000 176.350 - 46.902
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.380 0.384 0.000 0.266 - 0.266
35 100x 35 30,00 450,00 oK NG NG 14-2-p14 | 6352.26 273.940 | 86.485 0.000 176.051 - 30.848
1 1.00 | 0.35 : : ) 0.446 0.437 0.000 0.175 - 0.175
36 100x 35 273.788 | 86.485 0.000 176.032 - 27.129
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.445 0.437 0.000 0.154 - 0.154
37 100 x 35 30.00 450.00 oK NG NG 14-2-p14 | 6352.26 275.327 | 82.887 0.000 176.291 - 43.208
1 1.00 | 0.35 ) ) ’ 0.394 0.398 0.000 0.245 - 0.245
38 100x 35 278.673 | 70.822 0.000 176.784 - 56.880
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.302 0.302 0.000 0.322 - 0.322
39 100 x 35 31.706 23.686 0.000 177.632 - 63.536
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.168 0.165 0.000 0.358 - 0.358
40 100x 35 33.416 17.748 0.000 178.679 - 60.689
30.00 450.00 OK N2 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.114 0.113 0.000 0.340 - 0.340
41 100x 35 30.00 1450.00 oK NS N6 14-2-p14 | 6352.26 337.382 | 28.270 0.000 179.756 - 54.826
1 1.00 | 0.35 i ) ’ 0.093 0.094 0.000 0.305 - 0.305
42 100 x 35 311.175 | 34.566 0.000 180.808 - 45.867
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.107 0.105 0.000 0.254 - 0.254
43 100x 35 318.726 | 44.899 0.000 181.779 - 33.790
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.134 0.132 0.000 0.186 - 0.186
44 100x 35 30,00 450,00 oK NG NG 14-2-p14 | 6352.26 325.203 | 48.220 0.000 182.612 - 18.635
1 1.00 | 0.35 : : ) 0.145 0.144 0.000 0.102 - 0.102
45 100x 35 325.083 | 48.220 0.000 182.596 - 20.579
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.144 0.144 0.000 0.113 - 0.113
46 100x 35 30.00 450.00 oK NG NG 14-2-p14 | 6352.26 328.650 | 43.494 0.000 183.055 - 26.913
1 1.00 | 0.35 ) ) ’ 0.126 0.128 0.000 0.147 - 0.147
47 100x 35 331.921 | 35.019 0.000 183.475 - 28.024
30.00 450.00 OK N6 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.107 0.108 0.000 0.153 - 0.153
48 100 x 35 335.290 | 25.397 0.000 183.908 - 27.131
X X N N 14-2-P14 | 6'352.2
1 1.00 | 0.35 30.00 450.00 CK 6 6 6352.26 0.089 0.087 0.000 0.148 - 0.148
49 100x 35 30.00 450.00 oK NS NG 14-2-p14 | 6352.26 371.372 | 19.481 0.000 184.382 - 24.757
1 1.00 | 0.35 : : : 0.082 0.083 0.000 0.134 - 0.134
50 100x 35 30.00 450.00 oK NS NG 14-2-p14 | 6352.26 377.015 | 17.204 0.000 184.953 - 18.196
1 1.00 | 0.35 i ) ) 0.080 0.079 0.000 0.098 - 0.098
51 100 x 35 382.534 | 16.375 0.000 185.536 - 18.292
30.00 450.00 OK N5 N6 14-2-P14 | 6'352.26
1 1.00 | 0.35 0.079 0.078 0.000 0.099 - 0.099
52 100 x 40 387.893 | 13.309 0.000 202.424 - 14.803
30.00 450.00 OK N6 N6 14-2-P14 | 7'149.14
2 1.00 | 0.40 0.065 0.065 0.000 0.073 - 0.073
53 100 x 45 30,00 450,00 oK NG NG 14-2-p14 | 8'056.60 401.805 | 18.327 0.000 224.607 - 18.239
7 1.00 | 0.45 : : : 0.063 0.063 0.000 0.081 - 0.081
54 100 x 50 410.427 | 36.297 0.000 241.023 - 35.047
30.00 450.00 OK N5 N5 14-2-P14 | 8'742.89
3 1.00 | 0.50 0.071 0.070 0.000 0.145 - 0.145
55 100 x 54 30,00 450.00 oK NG NS 14-2-p14 | 9'380.39 401.591 | 36.297 0.000 252.782 - 90.918
4 1.00 | 0.54 ’ ) ) 0.062 0.063 0.000 0.360 - 0.360
56 100x 57 381.955 | 75.360 0.000 262.680 - 87.994
30.00 450.00 OK N5 N5 14-2-P14 | 9'858.51
5 1.00 | 0.57 0.090 0.090 0.000 0.335 - 0.335
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A.5.6.12. Rebared sections ratio checking for fire combinations load

SECTION CHECKING - FIRE COMBINATIONS LOAD
MEMBER SECTION PROPERTIES | fck fk | eeq | Loapce LOAD CB aebar N Ra N_Ed | M_Edy | M_Edz | VRdc | V_Rds | V_Ed
n N ebar _|
SECTION Be(m) | He(m) |[IN/mm?]|[N/mm?] WHTRE e v Ratio-N |Ratio-My| Ratio-Mz| Ratio-Vc | Ratio-Vs | Ratio-V
35(M+N) / 39(V) 100x 35 3000 | 36000 | oK N2 N22 102014 | 7105 | 214509 ] 43780 | 0000 | 194574 | - 41.106
1 100 | 030 0206 | 0211 | 0000 | 0.211 - 0211
52(M+N) / 52(V) 100x 40 273899 | 3488 | 0000 | 214306 | - 5.789
. ) N21 N22 14-2-P1 1
2 100 | o035 3000 | 36000 | OK | 81 "oo03 | 0037 | oo | o0 - 0.027
17(M+N) / 17(V) 100x 50 3000 | 35000 | oK 21 N21 102014 | 10003 1280427 | 23.385 | 0000 | 244166 | - 27.805
3 100 | o4 0043 | 0042 | 0000 | 0114 - 0.114
16(M+N) / 16(V) 100x 54 3000 | 36000 | oK N1 N21 102014 | 1143 | 24258 ] 23.385 | 0000 | 253819 | - 60.571
4 100 | o049 0037 | 0038 | 0000 | 0.239 - 0.239
15(M+N) / 15(V) 100x 57 3000 | 36000 | oK N2 N21 142014 | 11780 | 283353 ] 38926 | 0000 | 261538 | - 58.041
5 100 | os2 0045 | 0046 | 0000 [ 0222 - 0222
13(M+N) / 14(V) 100X 60 86.622 | 62.094 | 0000 |241.768 | - 58.674
) ) N22 N21 14-2-P14 | 1241,

6 100 [ oss 3000 | 36000 | OK ® [To21a | 0213 | oo | 0243 - 0.243
18(M+N) / 18(V) 100x 45 i 283678 | 9.144 | 0000 | 230678 | - 15.419
7 1o | oao | 0% | 300) oK N2t N W42P1A | 929 7503 | 0037 | 0000 | 0.067 - 0.067
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A.5.6.13. Load combination SLE 1

midas Ben

Beam Diag ram_Fx / ST_NSLE-1 POST-PROCESSOR

BEAM DIAGRAM

AXIAL

-26.82
-36.67
-46.52
-56.37
-66.22
-76.08
-85.91
-95.76
-105.61
-115.46
-125.30
-135.15

ST: NSLE - 1

WX : 8

MIN : 5@

FILE: GL-FdE Ti--

UNIT: kN

DATE: 03/13/2014
VIEW-DIRECTION

f

=
midas Gen
BOST-FROCESSOR
" ead pracaM
MOMENT-y
20.32
15.29
10.27
5.25
0.00

-4.79
-9.82
-14.84
-19.86
-24.88
-20.91
-34.93

5§T: NSLE - 1

MRX : 15

MIN : 14

FILE: GL-FdE_T1-~

UNIT: kN*m

DATE: 03/13/2014

s
8 7, 172 8 203, ~viEn-oREGTIoN
A7 19 290 20 -19 1T ’ I,
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A.5.6.14. Load combination SLE 2

Beam Diagram_Fx / ST_NSLE-2

Y
/o - i
J.554 554\

{ \
/1 591 591 \\
(\ 62.7 62.7 %
| 6.4 6.4 |
\ 70.0 700 1
\ /r
\ 744 744
Y700 799
| /

Beam Diagram_My / ST_NSLE-2

] T
1 2351242242235 o
R nEE 13 Ty,

451 T34

midas Ben
POST-PROCESSCR
BEAM DIAGRAM

BAXIAL

-15.84
-22.91
-29.98
-37.05
-44.12
-51.19
-58.26
-65.33
72.40
-79.47
-86.54
-93.61

S5T: NSLE - 2

MIN : 56

FILE: GL-FdE_Ti-~

UNIT: kN

DATE: 03/13/2014

DIRECTION

ST: NSLE - 2
MEX : 15
MIN : 2
FILE: GL-FdE_Tl-~
UNIT: kH*m
DATE: 03/13/

3

014
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A.5.6.15. Load combination SLE 3

Beam Diagram_Fx / ST_NSLE-3

Beam Diagram_My / ST_NSLE-3

06 03 08 16 .
39 08 == 28 5,4
41
/ \
4177 38

S
-4 j////’ 39

e

4 42

midas Gen
POST-PROCESSCR.
BEAM DIAGRAM
XIAL
-26.90
-36.81
-46.72
-56.463
-66.53
-76.44
-86.35
-96.26
-106.16
-116.07
-125.98
-135.88

ST: NSLE - 3

MAX @ 7
MIN : 15

FILE:
UNIT:
DATE:

GL-FdE_T1-»

KN
03/13/2014

W-DIRECTION

midas Gen
POST-FROCESSOR
BEAM DIAGRAM

MOMENT-y
20.48
15.42
10.37
5.31
0.00
-4.81
-9.87
-14.92
-19.98
-25.04
-30.10
-35.15
SI: NSLE - 3
wWE : 1s
MIN : 14
UNIT: kN*m

DATE: 03/13/2014
VIEW-DIRECTION
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A.5.6.16. Load combination SLE 4

Beam Diagram_Fx / ST_NSLE-4

-15.1

midas Ben
POST-PROCESSCR
BEAM DIAGRAM

AXIAL

-16.20
-23.40
-30.60
-37.80
-42.99
-52.19
-59.39
-66.59
-73.79
-z0.92
-88.18
-95.38

S5T: NSLE - 4

WX : 7

MIN : 15

FILE: GL-FdE Ti--

UNIT: kN

DATE: 03/13/2014

DIRECTION

21.35
14.63
7.92
0.00
-5.51
-12.22
-18.94
-25.65
-32.37
-39.08
SI: NSLE - 4
MRX : 15
MIN : 13
UNIT: kN*m

3

DATE: 03/13/2014
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A.5.6.17. Load combination SLE 5

Beam Diagram_Fx / ST_NSLE-5

P

P
Pty
-
2523
25578

/ -259.0

-262.3

259

,
Nas AL nep 473 s 4 09316935 57
' 241 146 g9 o 147 242 N

// T
532 4-231.1-2312.
934972324 2321 9354

2437

““\i‘\\\
-239.7 T

.
2444 /7~
248 9\\
2529
2564,
2506 %,
N,

262.9 \

-z13.8
208
<
-23.5
.
235
\\\\\-22 9
\
\VQO 8
18.7
!
16.9
-15.5
!
4.0

midas Gen
FOST-FROCESSOR
BEAM DIAGRAM
BXIEL
-70.82
-92.48
-114.03
-135.59
-157.14
-178.70
-200.26
-221.81
-243.37
-264.92
-286.48
-308.04
ST: NSLE - §
MEX : 7
MIN : 15
UNIT: ki
DATE: 04/03/2014
" VIEW-DIRECIION
L

midas Gen
POST-FROCESSOR
BEAM DIAGRAM

MOMENT-y
38.77
22.95
19.13
9.31
0.00
-10.33
-20.15
-29.97
-39.79
-49.61
-59.43
-69.25
ST: NSIE - §
¥AX : 15
MIN : 14
FILE: GL-FGE Ti-~
UNIT: kN*m

DATE: 04/03/2014
VIER-DIRECTION

=
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A.5.6.18. Load combination SLE 6

Beam Diagram_Fx / ST_NSLE-6

B
/222
-
2291
2348

/ -239.8

Beam Diagram_My / ST_NSLE-6

262
345

7377/
s
37T

-] !
34 Ea

;
/
-28 7
7
201
!
(
130
|

—5\ 7

\Q’iﬁ"ﬁ 92 556

/1%[@4/537
139

//-205,5
< 2105

-216.6
9

PR
_202.7-201.2-201.3_203.0

—

-206.1 -
2112 e
2174
—223.?\\
2298
2355 \
2405 %

-38.7

ekl bl bsa 473

254 160 103 -103 -16.0

.
80 9%6
14

L

3
-26.4

T 346
\ 376
AN
(376

b -
\34 3

,
\
\\27 8
|

557 T &,1§/

255 387 /

midas Gen
POST-FROCESSOR
BEAM DIAGRAM

ST: NSLE - 6

MEX : 7

MIN : 15

FILE: GL-FAE T1l-~

UNIT: kN

DATE: 04/03/2014
VIEW-DIRECTION

midas Gen
POST-PROCESSOR
BEAM DIAGREM

MOMENT-y
66.15
53.19
40.23
27.27
14.30

0.00

-11.62
-24.58
-37.54
-50.50
-63.46
-76.43

ST: NSIE - 6

MEX : 36

MIN : 13

FILE: GL-FAE_Tl-~

UNIT: Kif*m

DATE: 04/03/2014
VIEW-DIRECTION
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A.5.6.19.

Rebared sections stress cheking

STRESS CONTROL

MEMBER | SECTION PROPERTIES | | Ot uax | Tt mam CHECK Tomm | Tenm | e | Tsmwe [ Tomam [
SECTION | Bc(m) | He (m) [N/mm?]| [N/mm?] [N/mm?]| [N/mm?] [N/mm?] | [N/mm?]
1 100X 60
. Too | oo | "SES[ 09 2.90 oK 117 | -18.00 oK 434 | 360.00 | OK
2 100 60

NSLE6 | 0.92 2.90 oK 116 | -18.00 oK 441 | 36000 | Ok
6 100 | 0.60
3 100 60
< Too | oe0 | VSES| 087 2.90 oK -0.89 | -18.00 oK 320 | 36000 [ oK
4 100 60

NSLE5 | 0.40 2.90 oK 060 | -18.00 oK 185 | 36000 | OK
6 100 | 0.60
5 100 60
= Too | oeo ] VSES| 018 2.90 oK 038 | -18.00 oK 079 | 360.00 | oK
6 100 60
. Too [ oeo | VSES| 0o 2.90 oK -0.21 | -18.00 oK 003 | 360.00 | OK
7 100X 60
c Too | oso | “SES| 00 2.90 oK 012 | -18.00 oK 002 | 360.00 | oOK
8 100 60
" Too [ oeo | VSES| oo 2.90 oK <012 | -18.00 oK 002 | 360.00 | OK
9 100 60
= Too | oso | "SES| 0 2.90 oK 021 | -18.00 oK 004 | 360.00 | oOK
10 100 60
5 Too [ oeo | NSES| o 2.90 oK -0.38 | -18.00 oK 080 | 360.00 | OK
1 100 60
. Too | oo | VSES| 0% 2.90 oK 060 | -18.00 oK 185 | 36000 | OK
12 100 60
A Too [ oeo | NSES| 0 2.90 oK 090 | -18.00 oK 320 | 36000 [ oK
13 100 60

NSLE6 | 0.92 2.90 oK 116 | -18.00 oK 442 | 36000 | oOK
6 100 | 060
14 100 60
A Too | oo | "SES| 09 2.90 oK 117 | -18.00 oK 435 | 360.00 | OK
15 100 57

NSLE-6 | 047 2.90 oK 123 | -18.00 oK 211 | 36000 [ oK
5 100 | o057
16 100 54
" Too | osa | “SES| 0% 2.90 oK 092 | -18.00 oK 101 | 36000 | OK
17 100X 50

NSLES | 0.07 2.90 oK 093 | -18.00 oK -003 | 36000 [ oK
3 100 | 050
18 100x 45
> Too | om | "SES| 0 2.90 oK -0.87 | -18.00 oK -0.16 | 36000 [ oK
19 100 40

NSLE-6 | 0.07 2.90 oK -1.03 | -18.00 oK -0.17 | 36000 | OK
2 100 | 040
20 100x 35
. Too | om | V€S| 0 2.90 oK -1.03 | -18.00 oK 010 | 360.00 | OK
21 100x 35
S Too [ om | NSES| ov 2.90 oK 111 | -18.00 oK 010 | 360.00 | OK
2 100x 35
T Too | oz | “SES| o 2.90 oK 122 | -18.00 oK 051 | 360.00 | Ok
23 100x 35
1 Too [ om | NSES| o3 2.90 oK -1.44 | -18.00 oK 125 | 36000 | oK
2 100x 35
T Too | om | \SE6| 07 2.90 oK 182 | -18.00 oK 209 | 36000 [ oK
25 100x 35
S Too [ om | NSES| 1w 2.90 oK 215 | -18.00 oK 349 | 36000 [ oK
26 100x 35
T Too | om | V€S| 17 2.90 oK 230 | -18.00 oK 421 | 36000 | oK
27 100x 35
T Too [ om | VeS| 1 2.90 oK 230 | -18.00 oK 421 | 360.00 | OK
28 100x 35
T Too | om | VeS| 11 2.90 oK 214 | -18.00 oK 369 | 36000 [ oK
29 100x 35
S Too | oz | "SES| 07 2.90 oK 173 | -18.00 oK 216 | 36000 [ oK
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MEMBER | SECTION PROPERTIES Lonpca| e | Tenam CHECK Tomn | Tenm | ueex | Tome | Tsmm | e
SECTION | Bc(m) | Hc (m) [N/mm?]| [N/mm?] [N/mm?]| [N/mm?] [N/mm?]| [N/mm?]
30 100x 35
1 1.00 | 035 NSLE-5 0.37 2.90 oK -1.46 -18.00 oK 1.23 360.00 oK
31 100 x 35
1 100 | 035 NSLE-6 0.59 2.90 OK -1.28 -18.00 OK 2.29 360.00 OK
32 100x 35
1 1.00 | 035 NSLE-6 1.21 2.90 oK -2.07 -18.00 oK 4.11 360.00 oK
33 100 x 35
1 100 | 035 NSLE-6 1.94 2.90 OK -2.77 -18.00 OK 7.14 360.00 OK
34 100x 35
1 1.00 | 035 NSLE-6 2.42 2.90 oK -3.24 -18.00 oK 9.14 360.00 oK
35 100 x 35
1 1.00 | 035 NSLE-6 2.62 2.90 OK -3.43 -18.00 OK 9.95 360.00 OK
36 100 x 35
1 1.00 | 035 NSLE-6 2.62 2.90 oK -3.43 -18.00 OK 9.95 360.00 oK
37 100 x 35
1 1.00 | 035 NSLE-6 2.49 2.90 OK -3.31 -18.00 OK 9.43 360.00 OK
38 100x 35
1 1.00 | 035 NSLE-6 2.07 2.90 oK -2.91 -18.00 oK 7.70 360.00 OK
39 100 x 35
1 1.00 | 035 NSLE-6 1.22 2.90 OK -2.08 -18.00 OK 4.19 360.00 OK
40 100x 35
1 100 | 035 NSLE-6 0.59 2.90 OK -1.29 -18.00 OK 2.29 360.00 OK
41 100 x 35
1 1.00 | 0.35 NSLE-5 0.38 2.90 OK -1.48 -18.00 OK 1.23 360.00 OK
42 100x 35
1 1.00 | 035 NSLE-6 0.76 2.90 oK -1.72 -18.00 oK 2.15 360.00 OK
43 100 x 35
1 1.00 | 0.35 NSLE-6 1.14 2.90 OK -2.14 -18.00 OK 3.71 360.00 OK
44 100x 35
1 1.00 | 035 NSLE-6 1.29 2.90 oK -2.31 -18.00 OK 4.27 360.00 oK
45 100 x 35
1 1.00 | 0.35 NSLE-6 1.29 2.90 OK -2.31 -18.00 OK 4.27 360.00 OK
46 100x 35
1 1.00 | 035 NSLE-6 1.12 2.90 oK -2.16 -18.00 OK 3.57 360.00 OK
47 100 x 35
1 1.00 | 0.35 NSLE-6 0.79 2.90 oK -1.84 -18.00 OK 2.18 360.00 oK
48 100x 35
1 100 | 035 NSLE-6 0.39 2.90 OK -1.45 -18.00 OK 1.28 360.00 OK
49 100 x 35
1 1.00 | 0.35 NSLE-5 0.21 2.90 oK -1.22 -18.00 oK 0.52 360.00 oK
50 100x 35
1 1.00 | 035 NSLE-5 0.17 2.90 oK -1.10 -18.00 OK 0.10 360.00 oK
51 100 x 35
1 1.00 | 0.35 NSLE-5 0.17 2.90 oK -1.03 -18.00 OK 0.10 360.00 oK
52 100 x 40
2 100 | 0.40 NSLE-6 0.07 2.90 OK -1.03 -18.00 OK -0.18 360.00 oK
53 100 x 45
7 1.00 | 0.45 NSLE-6 0.03 2.90 oK -0.87 -18.00 oK -0.16 360.00 oK
54 100 x 50
3 100 | 0.50 NSLE-5 0.07 2.90 OK -0.93 -18.00 OK -0.03 360.00 oK
55 100 x 54
4 1.00 | 0.54 NSLE-6 0.26 2.90 oK -0.92 -18.00 oK 1.02 360.00 oK
56 100x 57
5 1.00 | 057 NSLE-6 0.48 2.90 oK -1.23 -18.00 OK 212 360.00 OK
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