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1 EINFÜHRUNG 1 INTRODUZIONE  

Das vorliegende Dokument beinhaltet die Erläuterung zur 

Bemessung der Außen- und Innenschalen der Querschläge 

des Typs CT1 (44/2; 45/3; 46/1; 46/2; 46/3) und der 

Verbindungsstollen im Bereich der Nothaltestelle (FdE-C 01-

06), welche konventionell zwischen km 44.3+33.0 und 

46.6+67.0 (Oströhre) vorgetrieben werden. 

La seguente relazione riporta il dimensionamento dei 

rivestimenti di prima fase e definitivi dei cunicoli trasversali tipo 

CT1 (44/2; 45/3; 46/1; 46/2; 46/3) e dei cunicoli trasversali 

all'interno della Fermata di Emergenza (FdE-C 01-06), 

realizzati mediante avanzamento in scavo tradizionale tra le 

progr. 44.3+33.0 e 46.6+67.0 (Canna Est). 

Gemäß den geomechanischen Längenprofilen [3]-[5], liegen 

die Querschläge CT1 und FdE-C vorwiegend innerhalb der 

Paraschiefer und der Amphibolite (geomechanische 

Homogenzonen 14 - 25 [6]) sowie im Bereich des 

Bündnerschieferkomplexes (geomechanische Homogenzone 

11 - 13 [6]) mit variabler Überdeckung zwischen 600m und 

1200m. 

Secondo il profilo geomeccanico [3]-[5], i cunicoli trasversali 

CT1 e i cunicoli FdE-C si sviluppano all'interno del complesso 

dei Parascisti e delle Anfiboliti  (zone geomeccaniche 

omogenee 14 - 25 [6]) e all'interno del  complesso dei 

calcescisti (zone geomeccaniche omogenee 11 - 13 [6])  con 

coperture variabili da 600 m a 1200 m. 

Der vorliegende Bericht befasst sich mit der Bemessung der 

Regelprofiltypen FdE-C T2/T4 und CT1 T2/T4. 

ll presente rapporto concerne il dimensionamento dei profili 

tipo FdE-C T2/T4 e CT1 T2/T4. 

Die Profile CT1 T2 und FdE-C T2 sind durch einen 

Ausbruchsquerschnitt von 26.36 bzw. 26.38m2 charakterisiert. 

Es werden radiale Anker des Typs Superswellex Pm 16 (3+4), 

mit einer Länge von 3m, Querabstand 1.8m und 

Längsabstand 1.5m und einer Spritzbetonschale von 15cm 

vorgesehen. 

I profili CT1 T2 e FdE-C T2 sono caratterizzati da una sezione 

di scavo rispettivamente di 26.36/26.38 m2, da chiodature 

radiali costituite da Superswellex Pm 16 (3+4), di lunghezza 3 

m, con passo trasversale 1.8 m e longitudinale 1.5 m e uno 

spessore di betoncino proiettato totale di 15 cm. 

Die Regelprofile CT1 T3 und FdE-C T3 sind durch einen 

Ausbruchsquerschnitt von 26.36 bzw. 26.38m2 charakterisiert. 

Es werden radiale Anker des Typs Superswellex Pm 16 (6+7), 

mit einer Länge von 3m, Querabstand 1.8m und 

Längsabstand 1.5m und einer Spritzbetonschale von 15cm 

vorgesehen. 

I profili CT1 T3 e FdE-C T3 sono caratterizzati da una sezione 

di scavo di 26.36/26.38 m2, da chiodature radiali costituite da 

Superswellex Pm 16 (6+7), di lunghezza 3 m, con passo 

trasversale 1.8 m e longitudinale 1.5 m e uno spessore di 

betoncino proiettato totale di 15 cm. 

Die Regelprofile CT1 T4 und FdE-C T4 sind durch einen 

Ausbruchsquerschnitt von 32.75 bzw. 33.17m2 charakterisiert. 

Es werden radiale Selbstbohranker des Typs R38N oder des 

Typs Dywidag SNØ28, mit Querabstand 1.5m und 

Längsabstand 1.5m, mit eventueller Baugrundvergütung durch 

radiale Selbstbohranker Typ R38N oder SuperSwellex Pm24, 

mit eventuellen Selbstbohrankern Typ R38N an der Ortsbrust 

und/oder mit lokaler Verstärkung (eventuell) durch Anker Typ 

SuperSwellex Pm 24 und einer Spritzbetonschale von 25cm 

vorgesehen. 

I profili CT1 T4 e FdE-C T4 sono caratterizzati da una sezione 

di scavo rispettivamente di 32.75/33.17 m2, da chiodature 

radiali costituite da barre autoperforanti R38N o ancoraggi tipo 

Dywidag SNØ28 con passo trasversale 1.5 m e longitudinale 

1.5 m, da eventuale consolidamento al contorno mediante 

chiodature al contorno barre autoperforanti tipo R38N o 

SuperSwellex Pm24, da eventuali ancoraggi al fronte costituiti 

da barre autoperforanti tipo R38N e/o rinforzo localizzato 

(eventuale) con ancoraggi tipo SuperSwellex Pm24 e uno 

spessore totale ci betoncino proiettato di 25 cm. 

Die Innenschale der Regelprofile FdE-C/CT1 T2 und FdE-

C/CT1 T3 ist unbewehrt und wird aus Beton C30/37 

ausgeführt. Die Mindeststärke, welche die Bautoleranzen 

berücksichtigen, misst sowohl in der Kalotte als auch in der 

Sohlplatte 30 cm. 

Il rivestimento definitivo per i profili tipo FdE-C/CT1 T2 e FdE-

C/CT1 T3 non è armato ed è costituito da calcestruzzo C30/37 

con spessori minimi, che tengono conto delle tolleranze in 

fase di costruzione pari a 30 cm sia in calotta sia in platea di 

fondazione. 

Die Innenschale der Regelprofile FdE-C/CT1 T4 ist bewehrt 

und wird aus Beton C30/37 ausgeführt. Die Mindeststärken, 

welche die Bautoleranzen berücksichtigen, beträgt im Bereich 

der Kalotte 35cm. Das Sohlgewölbe hingegen wird auf Grund 

seiner massiven Struktur im Berechnungsmodell als fiktiver 

Il rivestimento definitivo per il profili tipo FdE-C/CT1 T4 è 

armato ed è costituito da calcestruzzo C30/37 con spessori 

minimi, che tengono conto delle tolleranze in fase di 

costruzione, pari a 35 cm in calotta, mentre per l’arco 

rovescio, data la sua massività, si ipotizza nella modellazione 
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en vorgesehe

modul 

ast der Niete 

nenschale ist 

0/37 mit folgen

Sekantenmodu

stische Druck

STAHL 

Innenschale 

n: 

odul 

tischer Wert 

 

s SuperSwelle

r Typ Dywidas

n: 

Ny = 

in der Regel e

nden Eigensc

ul 

kfestigkeit des

wurde Beton

der Streckgre

2

ex Pm 16, 

s SNØ28 

S

b

a

Es = 210000

Ny = 140 kN 

Ny = 400 kN 

413 kN (Dywi

 

D

2

ein Beton 

haften zu 

P

u

s

Ecm = 32000

fck = 30 M

s Betons 

D

2

nstahl der P

B

Es = 210000

fyk = 450 M

enze des 

d

 ANCO.2

Si prevede l'u

arre autoperfo

venti le segue

0  MPa 

(Pm16) 

(R38N) 

idag SNØ28)

Dove: 

 Es è il

 Ny è il

 

 CALC.3

Per il dimensio

n calcestruzz

eguenti caratt

0 MPa  

MPa 

Dove: 

 Ecm  è

 fck è l

calces

 ACCIA.4

Per il dimens

B450C: 

0  MPa 

MN/m² 

ove: 

 Es = m

 fyk =

per ce

ORAGGI 

tilizzo di anco

oranti R38N e

enti caratteristi

modulo elast

 carico di sne

CESTRUZZO 

onamento del r

zo con class

eristiche: 

è il valore med

a resistenza 

struzzo dopo 2

AIO DA ARMA

ionamento de

modulo elastic

tensione cara

emento armato

oraggi tipo S

e ancoraggi t

iche: 

tico 

ervamento del 

rivestimento d

se di resiste

dio del modulo

a compressio

28 giorni 

ATURA 

ell’anello si u

co 

atteristica di s

o 
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3 GEOT

 GEO3.1

Die Verbind

zwischen km

konventionel

des Paragne

Amphibolite 

Bereich des

Bereich 13 [6

1200m. 

Nachfolgend 

Homogenzon

Tabelle 1 Hom

Folgende 

Grundparame

homogenen Z

Bieniawski [6

Tabelle 2: Cha
Wa
Kla
vo
mi
Lit
gü
Mi

Wobei: 

 γ = 

TECHNISCH

OLOGIE UND

dungsstollen 

m 44.3+33.0 

le vorgetriebe

eiss (geomec

(geomechan

s Bündnersc

6]) mit variabl

sind die 

nen gemäß Do

mogenbereich 

Tabellen 

eter für die

Zonen und die

6] der untersch

arakterisierung d
ahrscheinlichke
assen (die mit [*
rgesehene Län
t [**] angegeben

teraturwechselb
ültig sind; in beid
ttelwerte angew

spezifisches G

11

13

Zone

numbe

12

15

14

HES MODE

D GEOMECHA

FdE-C und 

und 46.6+67

en und liegen

chanischer Be

ischer Bereic

chieferkomplex

er Überdecku

Informatione

okument [6] au

zeigen die

e Definition 

e Wahrschein

hiedlichen Kla

des Gebirges je
eitsverteilung de
*] angegebenen
gen von unter c
n Gebirge stellte

beziehungen zw
den Fällen wurd
wandt).

Gewicht des G

Zone initial pk

(approx.)

Z

[km]

43.8

44.7

er

44.6

45.5

45.1

ELL 

ANIK 

die Quersch

7.0 (Oströhre

n vorwiegend 

ereich 15 [6])

ch 14 [6])

xes (geomec

ng zwischen 

en zu dur

ufgeführt. 

e geomec

der geom

nlichkeitsvertei

ssen. 

der homogenen
er unterschiedlic
n Gebirge haben
ca. 100m, währe
e sich heraus, d

wischen RMR un
en die RMR un

Gebirges 

Zone final pk

(approx.)

Zon

lengt

[km] [m]

44.6 335

45.1 346

44.7 75

47.0 1540

45.5 390

3

3

hläge Ct1 

e) werden 

innerhalb 

) und der 

sowie im 

chanischer 

640m und 

rchörterten 

I

e

s

g

g

c

d

N

i

T

hanischen 

echanisch 

ilung nach 

L

c

l

c

n Zone und 
chen 
n 
end für die 
dass die 
nd nicht 
d GSI 

T

D

e

th

Zone max

overburden

Zo

ove

] [m]

5 1060

6 1115

1080

0 1135

0 1200

3 MODEL

 GEO3.1

 cunicoli trasv

e 46.6+67.0 

sviluppano

geomeccanica

geomeccanica

calcescisti (zo

da 640 m a 12

Nel seguito 

nteressate da

Tabella 1: Zone 

Le seguenti ta

che caratterizz

a distribuzion

classificazione

Tabella 2: Ca
omo
clas
prev
con 
tra 
valo

Dove: 

 γ è il 

one min

erburden

[m]

905 GA‐BST‐

GA‐BST‐K

GA‐T‐R

GA‐T‐A

1025 GA‐BST‐

GA‐BCA‐

GA‐BCA‐G

GA‐BCA‐G

GA‐BCA‐

Rock m

nam

1060

590

1095

LLO GEOT

LOGIA E GEO

versali FdE-C 

(Canna Est) 

nel comple

a 15  [6]) e ne

a 14 [6]) e in u

na geomecca

200 m. 

si riportano 

llo scavo seco

geomeccaniche

abelle riportan

zano ciascuna

e probabilistic

e di Bieniawsk

aratterizzazione 
ogenea e distr
ssi (gli ammas
viste inferiori a 

[**] non risulta
RMR e GSI; in

ori medi di RMR 

peso di volum

[% of zone 

‐KS‐8f 100%

KPH‐8f 87%

R‐8f 0‐13%

A‐8f 0‐13%

‐KS‐8f 100%

‐A‐10g 85%

GS‐10g 15%

GS‐10g 90%

‐A‐10g 10%

mass

me

Rock

TECNICO 

OMECCANIC

e CT1 tra le p

sono scavati

esso degli 

el complesso 

una breve trat

anica 13  [6]) c

i dati del

ondo il docum

e omogenee 

o i parametri 

a zona geome

ca delle diver

ki [2]. 

 degli ammas
ribuzione prob

ssi indicati con
circa 100m, m

ano valide le co
n entrambi i ca

R e GSI).  

me naturale de

length] [m]

% 335

% 65.25

% 0‐9.75

% 0‐9.75

% 346

% 331.5

% 58.5

% 1386

% 154

k mass Length

Seite / Pa

A 

progressive 44

i in tradiziona

Paragneiss 

delle Anfibol

tta nel comple

con coperture 

le tratte om

mento [6]. 

 

geomeccanci 

eccanica omog

rse classi sec

ssi di ciascun
babilistica delle
n [*] hanno lu

mentre per quel
orrelazioni da le
asi sono stati 

ell’ammasso ro
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4.3+33.0 

ale e si 

(zona 

iti (zona 

esso dei 

variabili 

mogenee 

di base 

genea e 

condo la 

 

 

na zona 
e diverse 
unghezze 
li indicati 
etteratura 
adottati i 

occioso. 



 

 

 

 

 

 

 σci =

 mi 

Druc

 Ei =

 RMR

 GSI

Die typische

Strecke wur

Brown [24

geomechanis

Zone  

number 

11 

12 

13 

14 

15 

Tabelle 3: Geo

Wobei: 

  pea

 res 

 c pea

 cres 

 Erm 

 Ψ is

 TRE3.2

Auf Grund de

wurden die D

der sicheren 

Trennflächen

angetroffen w

GA-BS-GM-8

einbezogen w

= einaxiale Dru

= Krümm

ckversuch des

 Verformungs

R = Rock Mas

 = Geological 

en Verformun

rden gemäß 

4] berechn

schen Bericht 

Rock mass na

GA-BST-KS-

GA-BST-KPH

GA-T-R-8f 

GA-T-A-8f 

GA-BST-KS-

GA-BCA-A-10

GA-BCA-GS-1

GA-BCA-GS-1

GA-BCA-A-10

omechanische H

ak ist der Reib

ist der Restre

ak o ist die Koh

ist die Restko

ist der Gebirg

st die Dilatanz

ENNFLÄCHEN

er verfügbaren

Diskontinuitäte

 Seite liegend

n berücksichtig

wurden, wobe

8e, GA-T-A-8

wurden. 

uckfestigkeit d

mungsparame

s Gebirgsmate

smodul der Ge

ss Rating 1989

l Strength Inde

gs- und Fes

dem Bruchk

et, welche

[1] näher bes

ame 
Class 

[-] 

8f III 

-8f III 

IV 

III 

8f III 

0g II 

10g III 

10g III 

0g II 

Homogenbereic

ungswinkel am

eibungswinkel 

häsion am Pea

häsion 

smodul 

 

NORIENTIER

n Daten der R

en aus Tabel

d wurde ein g

gt, die innerha

ei auch die G

8e, GA-BST-M

der Gesteinsm

eter aus 

erial 

esteinsmatrix

9 

ex 

tigkeitsparame

riterium nach

s im all

chrieben wird

Zone m
overburd

[m]

1060

1080

1115

1200

1135

he 

m Peak 

ak 

RUNG 

Regelplanung 

le 4 berücksic

größerer Date

alb der Bündn

Gebirge GA-BS

M-8e, GA-BS

matrix 

triaxialem 

eter jeder 

h Hoek & 

lgemeinen 

. 

I

c

l

B

g

max 
den 

[kN

26

27

25

28

26

27

27

27

27

T

D

3

[7] und [8] 

chtigt. Auf 

ensatz von 

nerschiefer 

ST-KS-8e, 

ST-KPH,8e 

S

[

T

d

d

G

G

 σci è 

matri

 mi è

rottur

 Ei è il

 RMR

 GSI è

 parametri d

ciascuna tratta

inearizzazione

Brown [24]

generale [1]. 

ɣ 

N/m3] 

φpeak

[°] 

6.6 28.07

7.3 24.81

5.0 12.65

8.2 32.69

6.6 27.69

7.8 42.21

7.3 36.23

7.3 36.67

7.8 42.65

Tabella 3: Param
clas

Dove: 

 Φpea

 Φres 

 cpea

 cres è

 Erm è

 ψ è la

 ORIE3.2

Sulla base de

[7] e [8] sono

Tabella 4. In v

data-set di dis

dei calcescisti

GA-BST-KS-8

GA-BST-KPH-

la resistenza

ce. 

un paramet

ra triassiale de

l modulo di de

 è il Rock Mas

è il Geological

i deformabilit

a sono stati c

e dell'invilupp

e esplicitato

φres 

[°] 

c

[M

 21.47 2

 20.18 1

 11.32 0

 23.42 2

 21.15 2

 33.15 4

 28.85 3

 29.26 3

 33.57 4

metri caratteristi
ssi 

ak è l'angolo d

è l'angolo d'a

k è la coesion

è la coesione 

è il modulo d'a

a dilatanza. 

ENTAMENTO 

ei dati disponi

o state consid

via cautelativa

scontinuità ris

considerando

e, GA-BS-GM

-8e.   

a a compress

etro di curvat

el materiale ro

eformazione d

ss Rating 198

l Strength Inde

tà e di resist

calcolati in ac

po di rottura 

o nella relaz

cpeak 

MPa] 

cres 

[MPa]

2.127 1.349

1.892 1.314

0.685 0.557

2.943 1.644

2.193 1.392

4.887 2.900

3.535 2.274

3.415 2.195

4.725 2.797

ici dell'ammass

d'attrito di picc

attrito residuo. 

ne di picco. 

residua. 

ammasso. 

DELLE DISC

ibili dalla prog

derate le disc

a è stato cons

scontrate all'in

o anche i para

M-8e, GA-T-A
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sione monoas

tura dell’invilu

occia. 

i matrice. 

89. 

ex. 

tenza caratter

ccordo al prin

proposto da 

zione geome

] 
Erm 

[MPa] 

 11135 

 5787 

 209 

 23582 

 11504 

 21074 

 15528 

 15528 

 21074 

o nelle diverse 

o. 

CONTINUITÀ

gettazione di 

continuità ripo

siderato un più

nterno del com

ametri degli a

A-8e, GA-BS
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ssiale di 

uppo di 

ristici di 

ncipio di 

Hoek & 

eccanica 

Ψ 

[°] 

3.5 

3.1 

0.0 

6.1 

3.5 

6.86 

4.53 

4.58 

6.93 

zone e 

sistema  

ortate in 

ù ampio 

mplesso 

ammassi 

ST-M-8e, 



 

 

 

 

 

 

Tabelle 4: Lag

 

 T3.2.1

Im Falle von

oder auch be

sollten zur

Trennflächen

 Φ = 

 c = 

 

e der Trennfläc

Trennflächen

n ebenen glatt

ei tonigen Fül

r Sicherheit 

n berücksichtig

20°  

0 MPa 

hen im Bündne

nparameter 

ten Harnischf

lungen mit Pr

folgende 

gt werden: 

 

rschieferkomple

flächen (Chlor

räsenz von W

Scherparam

ex T

3

ritisierung) 

Wasser o.ä. 

eter auf 

S

c

d

p

Tabella 4: Giacit

 P3.2.1

Si adottano 

considerazione

discontinuità (

presenza d’ac

 Φk = 

 ck = 0

 
tura delle discon

arametri delle

parametri 

e eventuali 

(superfici plan

qua, ecc.): 

20°  

0 MPa  

ntinuità nel com

e discontinui

conservativ

condizioni 

nari e lisce, ri
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4 GEBIR

Die Ermittlu

Lastableitung

Abhängigkeit

 Bei 

die 

der 

erm

 Bei 

erm

Bloc

Zur Einsch

Differenzieru

das Kennlinie

 ABS4.1

Zur Abschä

Dokumente 

verweist ma

werden d

resultierende

Die Tabelle 

Methoden v

Überprüfung 

Gebirges (sq

erhalten wu

Sprödbruch (

und Hoek. 

Tabelle 5: Erge
ca 

= r
pla
Gle
an

11 G

G

13 G

G

GA

GA

G

Zone

number

14

12

15

RGSVERHA

ng der Geb

g von der Au

t des Gebirgsv

spannungsdo

Gebirgslasten

Interaktion 

mittelt. 

trennfläch

mitteln sich die

ckanalysen. 

hätzung de

ng zwischen 

enverfahren a

SCHÄTZUNG 

ätzung des 

[2] und [7]-[8

n auf den Be

die aus 

en Ergebnisse 

7 fasst die H

von Jehtwa, 

des Risiko

queezing) un

urden, sowie

(rock burst) du

ebnisse Kennlin
= absolute Konv
relative Konverg
astische Zone a
eichgewicht, R 

ngenommen). 

GA‐BST‐KS‐8f

GA‐BST‐KPH‐8f

GA‐T‐R‐8f

GA‐T‐A‐8f

GA‐BST‐KS‐8f

GA‐BCA‐A‐10g

A‐BCA‐GS‐10g

A‐BCA‐GS‐10g

GA‐BCA‐A‐10g

Rock mass

name
C

ALTEN 

birgslast sow

ußen- auf die 

verhaltens: 

ominiertem Ge

n durch die nu

zwischen G

hendominierte

e Gebirgslast

es Gebirgsv

den beiden G

ngewandt. 

DES GEBIRG

Gebirgsver

8] berücksichti

ericht [2]. In 

dem Geb

aufgezeigt. 

Hinweise zus

Bhasin, H

os von hohe

d von Instab

e die Hinw

urch die Meth

nienverfahren. c
vergenz am nat
genz am natürlic
an der Ortsbrust
= Ausbruchradi

III 1060

III

IV

III

III 1115

II

III

III

II

Zone ma

overburde
Class

1200

1080

1135

ie die Ermit

Innenschale 

ebirgsverhalte

umerische Mo

Gebirge und

m Gebirgs

ten in erster 

verhaltens u

Gebirgsverhalt

GSVERHALT

rhaltens wur

igt. Für weite

der folgende

birgskennlinien

sammen, die 

Hoek und P

en Verformun

bilität an der 

weise zu m

hoden von Tao

cf = Ortsbrustkon
türlichen Gleich
chen Gleichgew
, Fpla = plastisch
us (mit 4.86m 

cf

[cm]

6.06

17.56

119863

2.06

6.68

0.66

1.39

1.25

0.61

ax

en

4

ttlung der 

erfolgt in 

en werden 

odellierung 

d Ausbau 

sverhalten 

Linie aus 

und zur 

ten wurde 

I

d

d

P

d

d

ENS 4

rden die 

ere Details 

en Tabelle 

nverfahren 

durch die 

Panet zur 

ngen des 

Ortsbrust 

möglichem 

o Zhen-Yu 

P

i

[

r

c

A

o

q

d

f

H

nvergenz, 
gewicht, cr 

wicht, Fplf = 
he Zone 

T

ca

[cm]

20.20

58.53

399543

6.87

22.26

2.22

4.62

4.16

2.02

4 COMPO

l calcolo del c

del carico dal

dipendono dal

 in ca

sping

nume

rivest

 in ca

calco

Per la valutaz

differenziazion

delle curve ca

 VALU4.1
ROC

Per la valutaz

n esame sono

[7]-[8]. Riman

riportano nella

caratteristiche

All'interno de

ottenute dai m

quanto rigua

deformazioni 

fronte, insieme

Hoek per il risc

Tabella 5: Ris
conv
all'e
all'e
fasc
(ass

cr Fplf

[cm] [m]

14.14 6.12

40.97 8.82

279680 328

4.81 3.57

15.58 6.58

1.55 0.00

3.23 0.96

2.91 0.82

1.41 0.00

ORTAMEN

carico dell’amm

l rivestimento

 comportamen

aso di comp

gente, i carich

erica dell’in

timento; 

so di ammass

olano mediante

zione del com

ne tra i due c

ratteristiche.  

UTAZIONE DE
CIA 

ione del comp

o stati presi in

dando al Rap

a tabella segu

. 

lla Tabella 

metodi di Jeh

rda la valu

dell'ammasso

e a quelle otte

chio di rottura 

ultati del meto
vergenza al 
quilibrio natu
quilibrio natura

cia plastica all'e
sunto pari a 4.86

Fpla cf/

[m] [%

13.95 1.25

18.84 3.61

603 24

9.07 0.42

14.79 1.37

2.39 0.14

4.61 0.29

4.36 0.26

2.25 0.12

TO DELLA

masso e il cal

o esterno al r

nto dell’amma

portamenti d

i si calcolano 

nterazione 

so altamente 

e l’analisi dei b

portamento d

comportament

EL COMPOR

portamento d

n considerazio

pporto per [2]

uente i risulta

7 sono rias

htwa, Bhasin

utazione del 

o (squeezing)

enute dai met

 fragile (rock b

 

odo delle Line
fronte, ca = 

urale, cr = 
ale, Fplf = fascia 
equilibrio natura
6m).  

/R Fplf/R

%] [‐]

5% 1.26

1% 1.81

47 67

2% 0.73

7% 1.35

4% 0.00

9% 0.20

6% 0.17

2% 0.00
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asso: 
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dell’ammasso 

ti si utilizza il 

TAMENTO D

ell'ammasso r

one i docume

] maggiori de

ati ottenuti da

ssunte le ind

, Hoek e Pa

rischio di 

) e di instab

todi di Tao Zh

burst). 

ee Caratteristic
convergenza 
convergenza 
plastica al fron

ale, R = raggio 

cr/R

[%]

2.91%

8.43%

575

0.99%

3.21%

0.32%

0.67%

0.60%

0.29%
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erimento 

definitivo 

di tipo 

ellazione 

sso e 

carichi si 

e per la 

metodo 

ELLA 

roccioso 

enti [2] e 

ettagli, si 

alle linee 

dicazioni 

anet per 

elevate 

bilità del 

hen-Yu e 

 

che. cf = 
assoluta 
relativa 

nte, Fpla = 
di scavo 

Fpla/R

[‐]

2.87

3.88

124

1.87

3.04

0.49

0.95

0.90

0.46
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Tabelle 6: Ergebnisse empirische Berechnungsmethoden Tabella 6: Risultati dei metodi empirici. 

  

Die Tabelle 7 gibt ein Annahmekriterium [22]-[23] wieder, durch 

das das Verhalten der Ortsbrust in Funktion der 

Berechnungsergebnisse aus dem Gebirgskennlinienverfahren 

eingeschätzt wird (Konvergenz an der Ortsbrust und 

Ausdehnung der plastischen Zone an der Ortsbrust). 

In Tabella 7 si riporta un criterio [22]-[23] per stimare il 

comportamento del fronte di scavo in funzione dei risultati 

delle analisi con le linee caratteristiche (convergenza al fronte 

e estensione della fascia plastica al fronte). 

Fronte stabile 
Fronte stabile 

a breve termine 

Tendenza all’instabilità 

del fronte 
Fronte instabile 

cf < 1% Rscavo 1% Rscavo < cf < 2% Rscavo 2% Rscavo < cf < 3% Rscavo cf > 3% Rscavo 

Fpl f << Rscavo Fpl f < Rscavo Fpl f ≥ Rscavo Fpl f >> Rscavo 
 

Tabelle 7: Vorgeschlagene Stabilitätskriterien in [24] [25]; cf = 
Ortsbrustkonvergenz; Fpf = Umfang des plastischen 
Streifens an der Ortsbrust; Rscavo = req = entsprechender 
Aushebungsradius. 

Tabella 7: Criteri di stabilità proposti in [22] [23]; cf = convergenza al 
fronte; Fpf = estensione della fascia plastica al fronte; Rscavo 
= req = raggio equivalente di scavo. 

Aus dem Kennlinienverfahren geht hervor, dass für die Gebirge 

GA-BCA-A-10g und GA-BCA-GS-10g mit begrenzten 

Verformungsproblemen (< 5 cm) und Stabilitätsproblemen zu 

rechnen ist. Man erwartet sich daher hauptsächlich ein 

elastisches Verhalten des Hohlraums mit einer plastifizierten 

Zone an der Ortsbrust, dessen Ausmaß geringer als der 

Ausbruchradius ausfällt. Die Ortsbrust ist nahezu stabil. Diese 

Gebirgstypen werden für die Bemessung der Regelprofile FdE-

C T2/T3 e CT1 T2/T3 herangezogen. 

Beim Gebirge GA-BST-KS-8f (Gebirge im Bereich der 

Nothaltestelle) wird auf das druckhafte Verhalten aufmerksam 

gemacht. Es mit elasto-plastischem Gebirgsverhalten zu 

rechnen mit einer plastischen Zone an der Ortsbrust, dessen 

Ausmaß dem Ausbruchradius entspricht. Die Ortsbrust ist 

Dall'analisi si evidenzia come per gli ammassi GA-BCA-A-10g 

e GA-BCA-GS-10g cui si possono attendere basse 

problematicità deformative (< 5 cm) e di stabilità. Il 

comportamento del cavo atteso è di tipo sostanzialmente 

elastico con fascia plastica, inferiore al raggio di scavo, e il 

fronte si presenta pressoché stabile. Questi ammassi vengono 

considerati per il dimensionamento dei profili tipo FdE-C T2/T3 

e CT1 T2/T3. 

Per quanto riguarda l'ammasso GA-BST-KS-8f (ammasso 

prevalente all'interno della fermata di emergenza), si evidenzia 

un comportamento spingente. Il comportamento del cavo 

atteso è di tipo sostanzialmente elasto-plastico con fascia 

plastica al fronte circa pari al raggio di scavo, e il fronte si 

presenta stabile a breve termine. Questo ammasso viene 

Face behaviour Face condition

11 GA‐BST‐KS‐8f III 1060 HS HS SS P US

GA‐BST‐KPH‐8f III HS HS VSS P US

GA‐T‐R‐8f IV HS HS ES P US

GA‐T‐A‐8f III HS HS MS P STS

13 GA‐BST‐KS‐8f III 1115 HS HS VSS P US

GA‐BCA‐A‐10g II MiS MS FP PP STS MRB SSp

GA‐BCA‐GS‐10g III MoS MS FP PP STS

GA‐BCA‐GS‐10g III MoS MS FP PP STS

GA‐BCA‐A‐10g II MiS MS FP PP STS MRB SSp

Empirical methods

Zone

number

Rock mass

name Panet
Tao Zhen‐Yu HoekJehtwa Bhasin Hoek

Class
Zone max

overburden

Squeezing and face stability Rock burst

14 1200

12 1080

15 1135

Jehtwa Bhasin Hoek (Squeezing)

NS No squeezing NS No squeezing FP Few stability problems 

MiS Mildly squeezing MS Mild to moderate squeezing MS Minor squeezing problems 

MoS Moderately squeezing HS Highly squeezing SS Severe squeezing problems 

HS Highly squeezing VSS Very severe squeezing and

face stability problems

ES Extreme squeezing problems

Panet Tao Zhen‐Yu Hoek (Rock burst)

E Elastic NRB No rockbursting S Stability

PP Partially plastic LRB Low rockbursting activity Sp Spalling

P Plastic MRB Moderate rockbursting activity SSp Severe spalling ‐ slabbing

S Stable HRB High rockbursting activity ISM Need of important

STS Stable (only short‐term) stabilization measures

US Unstable RB Cavity collapse (rock burst)
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kurzfristig standfest. Dieser Gebirgstyp wird für die Bemessung 

der Regelprofile FdE-C T4 e CT1 T4 verwendet. 

Der Vortrieb im Gebirge des Typs GA-T-R-8f ist durch 

nachbrüchiges Verhalten charakterisiert, es ist mit 

ausgedehnten Auflockerungen und Plastifizierungen in 

Zusammengang mit großen Verformungen (siehe 

geomechanische Karten im Anhang 1). Gemäss Dokumente [2] 

und [3]-[5], hat diese Gebirgsformation eine begrenzte Länge 

von 0 bis ca. 10m. Aus diesem Grund wird keine spezifische 

Bemessung in diesem Bereich durchgeführt und es wird auf 

das Risikomanagement (02-H61-GD-040-KTB-D0700-22102) 

verwiesen. Diese Vorgaben sind im Bereich von Stör-/ 

Verwerfungszonen mit schlechteren geologischen 

Eigenschaften, als in den Dokumenten [2] und [3]-[5] 

vorgesehen, anzuwenden. 

Auf Grund des Anhydrithgehaltes der Gebirge, gemäß den 

Angaben in den Dokumenten [2] und [3]-[5], kann es langfristig 

mit quellendem Gebirgsverhalten zu rechnen. Im Zuge der 

Vortriebsarbeiten wird das Phenomän untersucht und 

eventuelle Auswirkungen auf die Innenschale können 

berücksichtigt werden. Die Bemessung der Innenschale auf 

Quelldruck ist im Anhang aufgeführt. Im Anhang 1 sind die 

geomechanischen Karten der untersuchten Gebirge enthalten. 

considerato per il dimensionamento del profilo tipo FdE-C T4 e 

CT1 T4. 

Per quanto riguarda lo scavo all'interno dell'ammasso GA-T-R-

8f composto da formazioni incoerenti, sono attesi allentamenti 

e plasticizzazioni profonde connesse a deformazioni elevate 

(vedasi schede geomeccaniche riportate in Appendice 1). 

Secondo i documenti [2] e [3]-[5], questa formazione ha una 

lunghezza limitata variabile da 0 a circa 10 m. Per questo 

motivo non verrà eseguito un dimensionamento specifico per 

questa formazione ma valgono le prescrizioni contenute nel 

Rapporto Procedura di gestione del rischio (02-H61-GD-040-

KTB-D0700-22102). Tali prescrizioni possono ritenersi valide 

per la presenza di zone disturbate/ di faglia con caratteristiche 

geologiche peggiori rispetto a quanto previsto nei documenti 

[2] e [3]-[5]. 

Per la possibile presenza di anidrite all'interno degli ammassi 

in esame secondo le indicazioni dei documenti [2] e [3]-[5] è 

possibile che ci siano problemi di rigonfiamento a lungo 

termine. Sulla base del riscontro dello scavo verrà valutato il 

fenomeno e saranno considerati eventuali influssi sul 

rivestimento definitivo; il dimensionamento dell'anello interno 

soggetto al carico di rigonfiamento è riportato in Appendice. 

Nell'Appendice 1 sono riportate le schede geomeccaniche per 

gli ammassi in esame. 
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Abbildung 3: Berechnungsquerschnitt CT1-T3 Figura 3: Sezione di analisi CT1-T3 

Das Berechnungsmodell, der Problemsymmetrie zufolge, 

erstreckt sich 100m in der Breite an den Enden des 

Hohlraums, 200m in der Höhe, von denen sich 100m unter 

und 100m über der Schienenoberkante befinden. Durch die 

gewählten Modellabmessungen kann davon ausgegangen 

werden, dass eventuelle Randeinflüsse vernachlässigbar sind. 

Das Gebirge wurde mittels zweidimensionaler, quadratischer 

Elemente mit Abmessungen von ca. 200x200 cm diskretisiert. 

In der Nähe des Tunnels wird die Mesh verdichtet und die 

Elemente erreichen Abmessungen von 50x50 cm. Die 

gewählten Randbedingungen verhindern eine Verschiebung in 

beide Richtungen am unteren Modellrand und blockieren 

Verschiebungen in horizontaler Richtung an den vertikalen 

Modellrändern. Am oberen Modellrand wurde ein Druck 

aufgebracht, welcher der vorhandenen Bodenauflast (von 

Tunnel bis Geländeoberkante) entspricht. 

Il modello di calcolo, in virtù della simmetria del problema, si 

estende per 100 m in larghezza agli estremi della cavità, 200 

m in altezza, di cui 100 m al di sotto del piano del ferro e 100 

m al di sopra di quest’ultimo. Tali limiti sono sufficienti per 

ritenere trascurabili gli effetti di bordo. L’ammasso è stato 

discretizzato mediante elementi bidimensionali quadrati di 

dimensioni pari a circa 200x200 cm, infittiti in prossimità 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 è applicata una 

pressione pari al peso del terreno presente in sito fino alla 

quota del piano campagna. 

 

5.2.1.2 Gebirgsmodell und Ausgangsspannungslage 5.2.1.2 Modello costitutivo dell'ammasso e stato 
tensionale iniziale 

Das Gebirge wurde als ein kontinuierlich elastisch-plastisches 

Medium modelliert mit Widerstandskriterium des Typs Hoek-

Brown [24] und Restparameter, die gemäß der Cai et. al [31] 

Theorie bewertet werden und im Bericht [1] wiedergegeben 

sind. Im Besonderen wurden die elastischen 

(Verformungsmodul und Poisson-Beiwert), elastisch-

plastischen (mb, s mit Peak- und Restwerte) und physischen 

(Dichte und einaxiale Druckfestigkeit) Eigenschaften der vom 

Ausbruch betroffenen Felsen bestimmt.  

Aufgrund der im Abs. 3.1 aufgezeigten Bemerkungen, werden 

die geomechanischen Parameter des Gebirges GA-BCA-A-

10g e GA-BCA-GS-10g berücksichtigt. 

L'ammasso è 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 (mb, s con valori di 

picco e residuo) e fisiche (densità 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 degli ammassi GA-BCA-

A-10g e GA-BCA-GS-10g: 

 

Zone max 
overburden 

[m] 
GSI GSIres 

ɣ 

[kN/m3] 
Erm 

[MPa] 
σci 

[MPa] 

σcm 

[MPa] 
mi [-] 

mb, peak 

[-] 

mb,res 

[-] 

s, peak 

[-] 

s,res 

[-] 

1135 50 25.59 27.3 15528 72.5 15.60 15.5 2.599 1.087 0.0039 0.0003 

Tabelle 8: Berücksichtigte geomechanische Parameter Tabella 8: Parametri geomeccanici considerati 

Ähnliche geomechanische Parameter gelten unter der 

Annahme von optimistischen Werten gemäß Bericht [2] für 

den Gebirgstyp GA-BST-KS-8f. 

Der vorherrschende Spannungszustand wurde anhand der 

nachfolgenden Gleichungen bestimmt: 

Parametri geomeccanici similari possono essere validi per 

l'ammasso GA-BST-KS-8f, considerando valori ottimistici 

all'interno dei campi di variabilità indicati nel Rapporto [2]. 

Lo stato di sforzo in sito è stato valutato secondo le seguenti 

relazioni: 

∙  

∙  

Wobei: 

 Z = Abstand des allgemeinen Elements von der 

Geländeoberkante 

Dove  

 Z rappresenta la distanza del generico elemento dal 

piano campagna 
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Sciences 44 pag. 247-256, 2007 

[32] MIDAS GTS Manual 

[33] Hoek, E. (2007). Practical Rock Engineering. Toronto: 

Rocscience, e‐book. 
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ANHANG 1 – GEOMECHANISCHE KARTEN 

Nachfolgend werden die geomechanischen Karten der Gebirge 

GA-T-A-8f, GA-BST-KS-8f, GA-BCA-A-10g laut den Dokument 

[7]-[8] angeführt. 

APPENDICE 1 - SCHEDE GEOMECCANICHE 

Di seguito sono riportate le schede geomeccaniche per gli 

ammassi rocciosi GA-T-A-8f, GA-BST-KS-8f, GA-BCA-A-10g e 

GA-BCA-GS-10g secondo il Documento [7]-[8]. 

  



 

 

   

  Seite / Pag. 46/237 

   

   

 

Geotechnische Kennwerte Gebirgsart GA-BST-KS-8f

Parametri geotecnici 

Lithologie

Litologia

Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Versuchsanzahl (n)

Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Numero di prove (n)

  [MN/m³] 0,02656 63

ci  [MPa] med (F ∥ sf) 41 3

ci  [MPa] min (F 45° sf) 24 12

mi [-] (Hoek&Brow n) aus Triax.-Druckversuch / da prova triassiale 12 4

E [MPa] aus Einax.-Druckversuch / da prova uniassiale 43000 15

aus Einax.-Druckversuch / da prova uniassiale 0,21 8

CAI [-] 2,7 8

äquiv. Qz-Gehalt / Contenuto equ.di Qz [%] 42 8

Quellpotential / Potenziale di swelling

Trennflächeneigenschaften (Kartierung / Bohrungen)

Proprietà delle discontinuità (Rilevamento / Sondaggi)

Schieferung: Orientierung / Abstand

Scistosità: Giacitura / Spaziatura

Trennflächenorientierung [°] (Vertrauenskegel) RTF2w: 285/85 RTF6: 050/65

Giacitura delle discontinuità (Cono di confidenza) RTF5: 110/75

Trennflächenabstände [mm] RTF2w: 200-600 RTF6: 200-600

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

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

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

Trennflächenöffnung [mm]  RTF2w: 0 RTF6: 0

Apertura della discontinuità RTF5: 0 S: 0

Trennflächenrauigkeit JRC0 [-] RTF2w: 4-8 RTF6: 10-12

Rugosità delle discontinuità RTF5: 4-8 S: 4-8

Trennflächenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuità

Trennflächenfüllung (Typ u. %-Anteil)

Riempimento delle discontinuità (tipo e %)

Trennflächenkennwerte (Labor) Versuchsanzahl (n)

Parametri delle discontinuità (Laboratorio) Numero di prove (n)

φ peak / res / φ base [°] (unverw itt. TF / Disc. inalterate) 3 / 2 / 2

c  peak / res [MPa] (unverw itt. TF / Disc. inalterate) 3 / 2

Gebirgskennwerte in-Situ Versuchsanzahl (n)

Parametri dell'ammasso roccioso in sito Numero di prove (n)

 E [MPa]  (BLA / Prova dilatometrica): Last/carico 87,8-10,6 MPa 2

Gebirgskennwerte

Parametri dell'ammasso roccioso

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

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

RQD [%] (ISRM) 85

RMR [-] (Bieniaw ski, 1999) 60

GSI [-] (Hoek) 50 -

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

Parametri di resistenza e deformabilità (calcolati) Combinazione 1: M Combinazione 3: M + s

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

cm [MPa] (Hoek&Brow n) 4,6 6,3

c [MPa] (Mohr-Coulomb):   H min =960m / H max =1110m 1,9 / 2,0 2,1 / 2,3

 [°] (Mohr-Coulomb):       H min =960m / H max =1110m 27 / 26 30 / 28

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006) - / (4900) / 13200 - / 5700 / 16600

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

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

cm, k (Gebirge / ammasso roccioso) [MPa] 6,3 25,9 / 30,0

c k (Gebirge / ammasso roccioso) [MPa] - H,min/max 2,1 / 2,3 0,8-1,0

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

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

Bemerkungen

Note *Valore: M+s (F 45° sf) 

- / (3900) / 9800

v (*H,min/max) [MPa]

k0  [-]

*Wert: M+s (F 45° sf) 

Charakteristische Werte / Valori caratteristici Inputparameter  / Valori di input

32500-63600

24 / 23

Statistica dei parametri indice e parametri di resistenza e deformabilità calcolati

Standardabweichung (s)

Deviazione standard (s)

± 

± 

-

Kombination 2: M - s

Combinazione 2: M - s

0,9

2,9

1,6 / 1,7

Deviazione standard (s)

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflächen

± 0,00036

± 18

± 9

± 2

± 11100

± 0,05

± 0,4

± 9

keines / assente

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

Bündnerschieferkomplex: Dünnschichtige Wechselfolge von Glimmermarmor, 
Kalzitquarzit  und Phyllit, Bereiche mit höherem Phyllitanteil - 531

Complesso dei calcescisti: alternanze poco spesse di calcescisti, quarziti calcitici e 

filladi, a tratti con presenza elevata di fillade - 531

Standardabweichung (s)

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Elaborazione statistica delle giaciture e delle proprietà delle discontinuità

S: 355/60

Bandbreite

Range

44 - 46 / 19 - 36 / 30 - 31

1,7 - 4,1 / 0,27 - 0,47

Bandbreite

Range
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Gebirgsarten

Tipo di ammasso roccioso

Druckhaftigkeit σcm, k/σmax   (Hoek 2000)

Rapporto di sollecitazione σcm,k/σmax

Einfluss des Bergwassers

Influenza della falda

Quelldruck

Pressione di rigonfimento

Radialdeformation

Deformazione radiale

Bemerkungen

Note

 < 15 cm (Metodo delle curve caratteristiche)

Überlagerung: 960  - 1110 m

Coperatura: 960  - 1110 m

Comportamento dell'ammasso roccioso

TCR 3: Allentamenti in corrisp. della cavità attraverso rottura a taglio lungo discontinuità 

dovuto all'alto stato tensionale  

Fronte di scavo (stabile a breve termine): locali distacchi di blocchi

 < 15 cm (Kennlinienverfahren)

trascurabile 

keiner

assente

Gebirgsverhalten

GVT 3: Spannungsbedingte Entfestigung in Hohlraumnähe durch Abscheren über Trennflä

Ortsbrust (kurzfristig stabil): lokale Ausbrüche 

vernachlässigbar 

GA-BST-KS-8f:  Gebirgsverhaltenstyp GVT 3

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

GA-BST-KS-8f: Dünnschichtige Wechselfolge von Glimmermarmor, Kalzitquarzit  u. Phyllit (

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

Orientierung der Haupttrennflächen
Steil einfallende, schleifend bzw. quer zur Tunnelachse verlaufende Trennflächen; 

Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuità principali
Discontinuità ad alta inclinazione con direzione subparallela, trasversale e perpendicolare 

all'AT; Scistosità ad inclinazione media con direzione perpendicolare all'AT

≥ 0,21: mittel druckhaft

≥ 0,21: mediamente spingente
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Geotechnische Kennwerte Gebirgsart GA-T-A-8f

Parametri geotecnici 

Lithologie

Litologia

Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Versuchsanzahl (n)

Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Numero di prove (n)

  [MN/m³] 0,02821 12

ci  [MPa] max (F  sf)

ci  [MPa] min (F ∥ sf) 48 2

mi [-] (Hoek&Brow n) aus Triax.-Druckversuch / da prova triassiale 13 1

E [MPa] aus Einax.-Druckversuch / da prova uniassiale 45750 2

aus Triax.-Druckversuch / da prova triassiale 0,23 1

CAI [-] 3,2 4

äquiv. Qz-Gehalt / Contenuto equ.di Qz [%] 31 3

Quellpotential / Potenziale di swelling

Trennflächeneigenschaften (Kartierung / Bohrungen)

Proprietà delle discontinuità (Rilevamento / Sondaggi)

Schieferung: Orientierung / Abstand

Scistosità: Giacitura / Spaziatura

Trennflächenorientierung [°] (Vertrauenskegel) RTF2w: 285/85 RTF6: 050/65

Giacitura delle discontinuità (Cono di confidenza) RTF5: 110/75

Trennflächenabstände [mm] RTF2w: 200-600 RTF6: 200-600

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

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

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

Trennflächenöffnung [mm]  RTF2w: 0 RTF6: 0

Apertura della discontinuità RTF5: 0 S: 0

Trennflächenrauigkeit JRC0 [-] RTF2w: 4-8 RTF6: 10-12

Rugosità delle discontinuità RTF5: 4-8 S: 4-8

Trennflächenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuità

Trennflächenfüllung (Typ u. %-Anteil)

Riempimento delle discontinuità (tipo e %)

Trennflächenkennwerte (Labor) Versuchsanzahl (n)

Parametri delle discontinuità (Laboratorio) Numero di prove (n)

φ peak / res / φ base [°] (unverw itt. TF / Disc. inalterate) 1 / 2 / 1

c  peak / res [MPa] (unverw itt. TF / Disc. inalterate) 1 / 2

Gebirgskennwerte in-Situ Versuchsanzahl (n)

Parametri dell'ammasso roccioso in sito Numero di prove (n)

 E [MPa]  (BLA / Prova dilatometrica): 

Gebirgskennwerte

Parametri dell'ammasso roccioso

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

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

RQD [%] (ISRM) 100

RMR [-] (Bieniaw ski, 1999) 60

GSI [-] (Hoek) 60

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

Parametri di resistenza e deformabilità (calcolati) Combinazione 1: M Combinazione 3: M + s

c[MPa] (Hoek&Brow n) 5,1 12,0

cm [MPa] (Hoek&Brow n) 11,8 19,9

c [MPa] (Mohr-Coulomb):   H max =1070m 3,3 4,4

 [°] (Mohr-Coulomb):      H max =1070m 35 40

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006) - / 12300 / 23800 - / (25300 / 34500)

k (Gebirge / ammasso) [kN/m³] 28,0 GSI [-] - Hoek&Brow n 50

ci, k (Gestein / roccia) [MPa]  48 RMR [-] - Bienaw ski 60

cm, k (Gebirge / ammasso roccioso) [MPa] 9,5 30,0

c k (Gebirge / ammasso roccioso) [MPa] - H,max 2,7 0,8-1,0

 k(Gebirge / ammasso roccioso) [°] - H,max 32

E k (Gebirge / ammasso roccioso) [MPa] 5700

Bemerkungen

Note Risultati delle prove di laboratorio delle litologie 564 e 640

- / 5700 / 13700

v (*H,min/max) [MPa]

k0  [-]

Laborergebnisse der Lithologien 564 und 640

Charakteristische Werte / Valori caratteristici Inputparameter  / Valori di input

29

Statistica dei parametri indice e parametri di resistenza e deformabilità calcolati

Standardabweichung (s)

Deviazione standard (s)

± 

± 

± 10

Kombination 2: M - s

Combinazione 2: M - s

1,9

6,3

2,4

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Elaborazione statistica delle giaciture e delle proprietà delle discontinuità

S: 355/60

Bandbreite

Range

23 / 15 - 19 / 30

2,23 / 0,18 - 0,6

Bandbreite

Range

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflächen

± 0,00045

± 16

± 1270

± 0,4

± 6

keines / assente

 Tipo di ammasso roccioso  GA-T-A-8f

Anhydrit- und gipsführende Schiefer - (560), 561, 564, 640

Scisti con anidrite e gesso - (560), 561, 564, 640

Standardabweichung (s)

Deviazione standard (s)
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Gebirgsarten

Tipo di ammasso roccioso

Druckhaftigkeit σcm, k/σmax   (Hoek 2000)

Rapporto di sollecitazione σcm,k/σmax

Einfluss des Bergwassers

Influenza della falda

Quelldruck

Pressione di rigonfimento

Radialdeformation

Deformazione radiale

Bemerkungen

Note

Anhydritschwellen möglich

GA-T-A-8f:  Gebirgsverhaltenstyp GVT 3 / (GVT 10-2 möglich)

GA-T-A-8f:  Comportamento dell'ammasso roccioso TCR 3 / (TCR 10-2 possibile)

GA-T-A-8e: Anhydrit- und gipsführende Schiefer - (560), 561, 564, 640

GA-T-A-8e: Scisti con anidrite e gesso - (560), 561, 564, 640

Orientierung der Haupttrennflächen
Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verlaufende Trennfläche

Schieferung: steil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuità principali
Discontinuità ad alta inclinazione con direzione subparallela, trasversale e perpendicolare 

all'AT; Scistosità ad alta inclinazione con direzione perpendicolare all'AT

≥ 0,32: mittel druckhaft

≥ 0,32: mediamente spingente

Possibile rigonfiamento di anidrite 

möglich

possibile

Gebirgsverhalten

GVT 3: Spannungsbedingte Entfestigung in Hohlraumnähe durch Abscheren über TF 

GVT 10-2: Anhydritschwellen nicht auszuschließen

Ortsbrust (kurzfristig stabil): lokale Ausbrüche 

 < 15 cm (Metodo delle curve caratteristiche)

Überlagerung (max): 1070 m

Coperatura (max): 1070 m

Comportamento dell'ammasso roccioso

TCR 3: Allentamenti in corrisp. della cavità attraverso rottura di taglio lungo discontinuità 

dovuto all'alto stato tensionale  

TCR 10-2: possibile rigonfiamento di anidrite 

Fronte di scavo (stabile a breve termine): locali distacchi di blocchi

 < 15 cm (Kennlinienverfahren)
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Geotechnische Kennwerte Gebirgsart GA-BCA-GS-10g

Parametri geotecnici 

Lithologie

Litologia

Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Versuchsanzahl (n)

Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Numero di prove (n)

  [MN/m³] 0,02731 4

ci  [MPa] min (F 45° sf) 75 4

ci  [MPa] 

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

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

geschätzt / stimato 0,24

CAI [-] 3,8 4

äquiv. Qz-Gehalt / Contenuto equ.di Qz [%] 80 3

Quellpotential / Potenziale di swelling

Trennflächeneigenschaften (Kartierung / Bohrungen)

Proprietà delle discontinuità (Rilevamento / Sondaggi)

Schieferung: Orientierung / Abstand

Scistosità: Giacitura / Spaziatura

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

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

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

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

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

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

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

Apertura della discontinuità RTF2w: 0 RTF6: 0

Trennflächenrauigkeit JRC0 [-] RTF1: 10-12 RTF3: 12-14 S: 4-8

Rugosità delle discontinuità RTF2w: 8-10 RTF6: 10-12

Trennflächenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuità

Trennflächenfüllung (Typ u. %-Anteil)

Riempimento delle discontinuità (tipo e %)

Trennflächenkennwerte (Labor) Versuchsanzahl (n)

Parametri delle discontinuità (Laboratorio) Numero di prove (n)

φ res [°] (unverw itt. TF / Disc. inalterate) 

c  res [MPa] (unverw itt. TF / Disc. inalterate)

Gebirgskennwerte in-Situ Versuchsanzahl (n)

Parametri dell'ammasso roccioso in sito Numero di prove (n)

 E [MPa]  (BLA / Prova dilatometrica)

Gebirgskennwerte

Parametri dell'ammasso roccioso

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

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

RQD [%] (ISRM) 80

RMR [-] (Bieniaw ski, 1999) 60

GSI [-] (Hoek) 50 -

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

Parametri di resistenza e deformabilità (calcolati) Combinazione 1: M Combinazione 3: M + s

c[MPa] (Hoek&Brow n) 4,5 4,8

cm [MPa] (Hoek&Brow n) 16,9 18,0

c [MPa] (Mohr-Coulomb):  Hmin=600m / Hmed =990m / Hmax =1200m 2,4 / 3,3 / 3,7 2,5 / 3,4 / 3,8

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

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006) - / 8700 / 17300 - / 8900 / 20700

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

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

cm, k (Gebirge / ammasso roccioso) [MPa] 15,7 16,2 / 26,7 / 32,4

c k (Gebirge / ammasso roccioso) [MPa] - H,min/med/max 2,4 / 3,2 / 3,6 0,8-1,0

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

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

Bemerkungen

Note

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

Glimmerschiefer und Paragneis ("Paraschiefer"), untergeordnet Amphibolit, lokal 
Orthogneis - 801b

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

ortogneiss - 801b

Standardabweichung (s)

Deviazione standard (s)

S: 345/45

± 0,00149

± 5

± 10900

± 0,5

± 8

keines / assente

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflächen

Elaborazione statistica delle giaciture e delle proprietà delle discontinuità

± 

Bandbreite

Range

35 - 40*

0,05 - 1,0*

Bandbreite

Range

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Statistica dei parametri indice e parametri di resistenza e deformabilità calcolati

Standardabweichung (s)

Deviazione standard (s)

k0  [-]

v (*H,min/med/max) [MPa]

± 

-

Kombination 2: M - s

Combinazione 2: M - s

4,2

15,8

2,4 / 3,2 / 3,6

42 / 38 / 37

- / 8400 / 14000

Laborergebnisse Datenblatt 801 a                                                                                                   

* Daten aus Einreichprojekt

Risultati prove di laboratorio scheda 801 a                                                                                      

* Dati da progetto definitivo

Charakteristische Werte / Valori caratteristici Inputparameter  / Valori di input
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Gebirgsarten

Tipo di ammasso roccioso

Druckhaftigkeit σcm, k/σmax   (Hoek 2000)

Rapporto di sollecitazione σcm,k/σmax

Einfluss des Bergwassers

Influenza della falda

Quelldruck

Pressione di rigonfimento

Radialdeformation

Deformazione radiale

Bemerkungen

Note

vernachlässigbar 

BCA-GS-10g:  Gebirgsverhaltenstyp GVT 2

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

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

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

Orientierung der Haupttrennflächen
Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verlaufende Trennfläche

Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuità principali
Discontinuità ad alta inclinazione con direzione subparallela, trasversale e perpendicolare 

all'asse tunnel (AT); Scistosità ad inclinazione media con direzione perpendicolare all'AT

≥ 0,48: nachbrüchig

≥ 0,48: friabile

trascurabile 

keiner

assente

Gebirgsverhalten

GVT 2: Oberflächliche Ablösungen und Ausbrüche entlang durchgängiger Trennflächen 

Ortsbrust stabil 

 < 10 cm (Metodo delle curve caratteristiche)

Überlagerung: 600 - 1200 m

Coperatura: 600 - 1200m

Comportamento dell'ammasso roccioso

TCR 2: Distacchi superficiali e distacchi lungo discontinuità persistenti

Fronte di scavo stabile 

 < 10 cm (Kennlinienverfahren)
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Geotechnische Kennwerte Gebirgsart GA-BCA-A-10g

Parametri geotecnici 

Lithologie

Litologia

Gesteinskennwerte / Mineralogie (Labor) Mittelwert (M) Versuchsanzahl (n)

Parametri della roccia / Mineralogia (Laboratorio) Valore medio (M) Numero di prove (n)

  [MN/m³] 0,02778 33

ci  [MPa] 140 11

ci  [MPa] 

mi [-] (Hoek&Brow n) aus Triax.-Druckversuch / da prova triassiale 20 8

E [MPa] aus Einax.-Druckversuch / da prova uniassiale 53100 11

aus Einax.-Druckversuch / da prova uniassiale 0,24 10

CAI [-] 4,33 2

äquiv. Qz-Gehalt / Contenuto equ.di Qz [%] 52 4

Quellpotential / Potenziale di swelling

Trennflächeneigenschaften (Kartierung / Bohrungen)

Proprietà delle discontinuità (Rilevamento / Sondaggi)

Schieferung: Orientierung / Abstand

Scistosità: Giacitura / Spaziatura

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

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

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

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

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

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

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

Apertura della discontinuità RTF2w: 0 RTF6: 0

Trennflächenrauigkeit JRC0 [-] RTF1: 10-12 RTF3: 12-14 S: 4-8

Rugosità delle discontinuità RTF2w: 8-10 RTF6: 10-12

Trennflächenverwitterung (EN ISO 14689-1)

Alterazione delle discontinuità

Trennflächenfüllung (Typ u. %-Anteil)

Riempimento delle discontinuità (tipo e %)

Trennflächenkennwerte (Labor) Versuchsanzahl (n)

Parametri delle discontinuità (Laboratorio) Numero di prove (n)

φ res / φ base [°] (unverw itt. TF / Disc. inalterate) 5 / 5

c  res [MPa] (unverw itt. TF / Disc. inalterate) 5 

Gebirgskennwerte in-Situ Versuchsanzahl (n)

Parametri dell'ammasso roccioso in sito Numero di prove (n)

 E [MPa]  (BLA / Prova dilatometrica)

Gebirgskennwerte

Parametri dell'ammasso roccioso

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

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

RQD [%] (ISRM) 90

RMR [-] (Bieniaw ski, 1999) 70

GSI [-] (Hoek) 65 -

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

Parametri di resistenza e deformabilità (calcolati) Combinazione 1: M Combinazione 3: M + s

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

cm [MPa] (Hoek&Brow n) 46,7 88,3

c [MPa] (Mohr-Coulomb):  Hmin=600m / Hmed =990m / Hmax =1200m 4,5 / 5,8 / 6,5 7,0 / 8,8 / 9,7

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

E [MPa] (Boyd/Serafim 1983 / Hoek 2002 / Hoek&Diederichs 2006) - / 23700 / 33500 - / 42200 / 50700

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

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

cm, k (Gebirge / ammasso roccioso) [MPa] 24,8 16,8 / 27,8 / 33,6

c k (Gebirge / ammasso roccioso) [MPa] - H,min/med/max 3,0 / 4,1 / 4,6 0,8-1,0

 k(Gebirge / ammasso roccioso) [°] - H,min/med/max 47 /  43 / 41

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

Bemerkungen

Note

*Wert: M-s 

*Valore: M-s 

2,8 / 3,7 / 4,2

44 / 40 / 38

- / 12800 / 18400

Charakteristische Werte / Valori caratteristici Inputparameter  / Valori di input

v (*H,min/med/max) [MPa]

k0  [-]

20,9

Statistik der Indexwerte u. berechnete Festigkeits- und Verformungsparameter

Statistica dei parametri indice e parametri di resistenza e deformabilità calcolati

Standardabweichung (s)

Deviazione standard (s)

± 

± 

± 10

Kombination 2: M - s

Combinazione 2: M - s

7,4

Range

± 0,39

± 2,5

keines / assente

Statistische Auswertung der Orientierungen und Eigenschaften der Trennflächen

Elaborazione statistica delle giaciture e delle proprietà delle discontinuità

S: 345/45

Bandbreite

Range

35 - 39 / 27 - 30

0,03 - 0,53

Bandbreite

Deviazione standard (s)

± 0,06

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

Amphibolit - 802, untergeordnet Paragneis und Quarzit (805)

Anfibolite - 802, subordinato paragneiss e quarzite (805)

Standardabweichung (s)

± 0,00052

± 48

± 6

± 8000
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Gebirgsarten

Tipo di ammasso roccioso

Druckhaftigkeit σcm, k/σmax   (Hoek 2000)

Rapporto di sollecitazione σcm,k/σmax

Einfluss des Bergwassers

Influenza della falda

Quelldruck

Pressione di rigonfimento

Radialdeformation

Deformazione radiale

Bemerkungen

Note

BCA-A-10g:  Gebirgsverhaltenstyp GVT 2 

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

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

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

Orientierung der Haupttrennflächen
Steil einfallende, schleifend, quer bzw. senkrecht zur Tunnelachse verlaufende Trennfläche

Schieferung: mittelsteil einfallend, senkrecht zur Tunnelachse

Direzione delle discontinuità principali
Discontinuità ad alta inclinazione con direzione subparallela, trasversale e perpendicolare 

all'AT; Scistosità ad inclinazione media con direzione perpendicolare all'AT

≥ 0,74: nachbrüchig

≥ 0,74: friabile

vernachlässigbar 

trascurabile 

keiner

assente

Gebirgsverhalten

GVT 2: Oberflächliche Ablösungen und Ausbrüche entlang durchgängiger Trennflächen 

Ortsbrust stabil 

 < 10 cm (Metodo delle curve caratteristiche)

Überlagerung: 990  - 1200 m

Coperatura: 990  - 1200 m

Comportamento dell'ammasso roccioso

TCR 2: Distacchi superficiali e distacchi lungo discontinuità persistenti

Fronte di scavo stabile 

 < 10 cm (Kennlinienverfahren)
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ANHANG 3 - BRUCHKÖRPERANALYSE APPENDICE 3 - ANALISI DEI BLOCCHI 

Die Anlage 3 führt die wichtigsten Berechnungsergebnisse der 

Bruchkörperanalyse, welche mit dem Programm UNWEDGE 3.0 

durchgeführt wurde an. Die Tabellen enthalten den minimalen 

Sicherheitsfaktor für jeweils drei Trennfläche, die die einzelnen 

Homogenbereiche kennzeichnen. Die Grafiken stellen hingegen 

nur die jeweils drei ungünstigsten Trennflächen dar. 

L'appendice 3 riporta i risultati delle analisi a blocchi 

condotte con il programma di calcolo UNWEDGE 3.0. Nelle 

tabelle è riportato il fattore di sicurezza minimo per ciascuna 

terna di discontinuità caratterizzanti le singole tratte 

omogenee mentre in forma grafica sono riportati solo i 

risultati della terna di discontinuità più 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 per round: 4.5 m (counted with 5 m)

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 70 350 10 20 0

J2 RTF1 70 180 1 20 0

J3 RTF2e 80 85 3 20 0

J4 RTF3 80 320 3 20 0

J5 RTF6 80 220 3 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

[‐] [MN] [m
3
]

1 1 2 3 0 0 0.009 X1

2 1 3 4 0 0 0 N

3 2 3 5 0 0 0 N

4 1 2 4 0.064 0 0.011 X1

5 1 2 5 0.064 0 0.008 X1

6 1 3 5 0.064 0 0 N

7 1 4 5 0.064 0 0.002 X1

8 2 3 4 0.064 0 0 N

9 2 4 5 0.064 0 0.002 X1

10 3 4 5 0.064 0 0.001 X1

Comment

Joint Orientattions Joint Properties

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

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

Safety reached

Negligible small

Combination Joint A Joint B Joint C
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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

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 70 350 10 20 0

J2 RTF1 70 180 1 20 0

J3 RTF2e 80 85 3 20 0

J4 RTF3 80 320 3 20 0

J5 RTF6 80 220 3 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

Shotcrete lining 10 cm (Shear strength 0.91 MPa)

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

Apex 

Height

[‐] [MN] [m
3
] [m]

1 1 3 5 17.645 0.033 1.234 S 2.2

2 3 4 5 20.624 0.026 0.948 S 2.51

3 1 4 5 26.563 0.018 0.681 S 2.54

4 2 3 4 94.7 0.002 0.091 S 0.76

5 2 4 5 100.717 0.001 0.045 S 0.52

6 1 3 4 167.375 0 0.01 S 2.87

7 1 2 3 211.778 0 0.009 S 0.17

8 1 2 4 215.047 0 0.011 S 0.15

9 1 2 5 223.337 0 0.008 S 0.17

10 2 3 5 1798.928 0 0 N 0.35

Joint Orientattions Joint Properties

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

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

Comment

Safety reached

Negligible small

Combination Joint A Joint B Joint C
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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

Dip Dip Direction persistence  c d

[°] [°] [m] [°] [kPa] [°]

J1 SC 70 350 10 20 0 16.23

J2 RTF1 70 180 1 20 0 16.23

J3 RTF2e 80 85 3 20 0 16.23

J4 RTF3 80 320 3 20 0 16.23

J5 RTF6 80 220 3 20 0 16.23

Shotcrete lining 5 cm (Shear strength 0.91 MPa)

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

[‐] [MN] [m
3
]

1 1 3 5 15.141 0.008 0.281 S

2 3 4 5 21.388 0.005 0.177 S

3 1 2 3 75.226 0 0.014 S

4 1 4 5 83.303 0.002 0.065 S

5 2 3 4 95.054 0 0.009 S

6 1 2 4 115.947 0.003 0.099 S

7 1 3 4 144.666 0 0.008 S

8 2 4 5 648.534 0 0.002 S

9 1 2 5 811.859 0 0.002 S

10 2 3 5 2890.261 0 0 N

Comment

Joint Orientattions

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

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

Safety reached

Joint Properties

Negligible small

Combination Joint A Joint B Joint C
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Rock mass

GA‐BST‐KS‐8f

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

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 60 355 10 20 0

J2 RTF2w 85 285 1 20 0

J3 RTF5 75 110 1 20 0

J4 RTF6 65 50 10 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

[‐] [MN] [m
3
]

1 1 2 3 0 0 0.009 X1

2 2 3 4 0 0 0.007 X1

3 1 3 4 0.098 0 0.001 X1

4 1 2 4 0.264 0 0 N

Comment

Joint Orientattions Joint Properties

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

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

Safety reached

Negligible small

Combination Joint A Joint B Joint C
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Rock mass

GA‐BST‐KS‐8f

Area L2

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 60 355 10 20 0

J2 RTF2w 85 285 1 20 0

J3 RTF5 75 110 1 20 0

J4 RTF6 65 50 10 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

Shotcrete lining 10 cm (Shear strength 0.91 MPa)

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

Apex 

Height

[‐] [MN] [m
3
] [m]

1 1 2 3 185.886 0.001 0.032 S 0.6

2 1 3 4 198.422 0 0.012 S 0.89

3 2 3 4 229.153 0 0.014 S 0.43

4 1 2 4 1763.66 0 0 N 0.89

Comment

Safety reached

Negligible small

Combination Joint A Joint B Joint C

Joint Orientattions Joint Properties

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

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



 

 

 

 

 

 

Rock mass

GA‐BST‐KS‐8

Area tunnel f

J1

J2

J3

J4

Shotcrete lin
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1
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4 9

4 1
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4 16

ons
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int C

rsistence

[m]

10

1

1

10

MPa)

actor of 

Safety

[‐]

98.527

167.036

239.076

692.948

m weight of 10

m weight of 10


[°]

20

20

20

20

Wedge 

Weight

[MN]

0.001

0

0

0

0 kN

00 kN

Joint Prope

c

[kPa]

0

0

0

0

Wedge 

Volume

[m
3
]

0.027

0.007

0.004

0

erties
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Rock mass

BCA‐A‐10g; BCA‐GS‐10g;

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

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 45 345 3 20 0

J2 RTF1 80 160 1 20 0

J3 RTF2w 75 255 1 20 0

J4 RTF3 85 300 1 20 0

J5 RTF6 80 20 3 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

[‐] [MN] [m
3
]

1 1 2 3 0 0 0.008 X1

2 1 2 4 0 0 0.006 X1

3 1 2 5 0 0 0.003 X1

4 1 3 5 0 0 0.001 X1

5 2 4 5 0 0.001 0.035 X1

6 3 4 5 0 0 0 N

7 1 3 4 0.032 0.001 0.051 X1

8 1 4 5 0.032 0 0 N

9 2 3 4 0.032 0 0 N

10 2 3 5 0.064 0 0 N

Comment

Joint Orientattions Joint Properties

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

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

Safety reached

Negligible small

Combination Joint A Joint B Joint C
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Rock mass

BCA‐A‐10g; BCA‐GS‐10g;

Area L2

Dip Dip Direction persistence  c

[°] [°] [m] [°] [kPa]

J1 SC 45 345 3 20 0

J2 RTF1 80 160 1 20 0

J3 RTF2w 75 255 1 20 0

J4 RTF3 85 300 1 20 0

J5 RTF6 80 20 3 20 0

Necessary anchorage pattern:

1.8 x 1.5 m

L = 3.0 m

Swellex Pm16 Nyd 122 kN

Shotcrete lining 10 cm (Shear strength 0.91 MPa)

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

Apex 

Height

[‐] [MN] [m
3
] [m]

1 1 4 5 90.741 0.002 0.089 S 0.82

2 1 3 4 110.381 0.001 0.051 S 0.66

3 2 4 5 119.212 0.001 0.035 S 0.87

4 1 2 5 126.089 0.001 0.029 S 0.22

5 1 3 5 132.801 0.001 0.036 S 0.91

6 3 4 5 149.483 0.001 0.022 S 0.91

7 1 2 3 149.795 0.001 0.022 S 0.18

8 2 3 5 161.943 0.001 0.054 S 0.89

9 1 2 4 190.711 0 0.016 S 0.18

10 2 3 4 1185.177 0 0 N 0.95

Joint Orientattions Joint Properties

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

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

Comment

Safety reached

Negligible small

Combination Joint A Joint B Joint C
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Rock mass

BCA‐A‐10g; BCA‐GS‐10g;

Area tunnel face

Dip Dip Direction persistence  c d

[°] [°] [m] [°] [kPa] [°]

J1 SC 45 345 3 20 0 16.23

J2 RTF1 80 160 1 20 0 16.23

J3 RTF2w 75 255 1 20 0 16.23

J4 RTF3 85 300 1 20 0 16.23

J5 RTF6 80 20 3 20 0 16.23

Shotcrete lining 5 cm (Shear strength 0.91 MPa)

X1

X2

S

N

Factor of 

Safety

Wedge 

Weight

Wedge 

Volume

[‐] [MN] [m
3
]

1 1 2 3 62.032 0.001 0.025 S

2 1 3 4 77.328 0 0.018 S

3 1 3 5 109.397 0 0.012 S

4 2 3 5 138.349 0 0.008 S

5 1 2 5 145.264 0.001 0.031 S

6 1 2 4 260.65 0 0.008 S

7 3 4 5 543.1 0 0 N

8 1 4 5 544.425 0 0 N

9 2 3 4 565.618 0 0 N

10 2 4 5 604.466 0 0 N

Comment

Joint Orientattions

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

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

Safety reached

Joint Properties

Negligible small

Combination Joint A Joint B Joint C
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A5.2 NACHWEIS AUßENSCHALE A5.2 VERIFICHE RIVESTIMENTO PRIMA FASE

Nachweis Diagramm Wechselwirkung M-N Verifiche diagramma di interazione M-N 

 

Abbildung 24: Nummerierung der Knoten des numerischen Modells 
CT1-T4 /FdE-C-T4 

Illustrazione 24: Numerazione dei nodi del modello numerico CT1-T4 
/FdE-C-T4

 

  X Y Nk Mk Nd Md FS 

  [m] [m] [kN/m] [kNm/m] [kN/m] [kNm/m] [-] 
1 -2.67 0.42 -2045.00 16.82 -2658.50 21.87 1.67 

2 -2.83 0.87 -1906.00 14.48 -2477.80 18.82 1.80 

3 -2.93 1.33 -1872.00 8.58 -2433.60 11.15 1.91 

4 -2.99 1.79 -1885.00 6.88 -2450.50 8.95 1.92 

5 -3.00 2.26 -1903.00 8.46 -2473.90 11.00 1.88 

6 -2.96 2.73 -1891.00 -4.48 -2458.30 -5.82 1.94 

7 -2.85 3.30 -1896.00 8.73 -2464.80 11.35 1.88 

8 -2.65 3.85 -1935.00 6.92 -2515.50 9.00 1.87 

9 -2.50 4.16 -1943.00 -7.32 -2525.90 -9.51 1.86 

10 -2.22 4.59 -1926.00 1.53 -2503.80 1.98 1.95 

11 -1.86 4.95 -2038.00 0.95 -2649.40 1.24 1.85 

12 -1.45 5.25 -2081.00 -6.42 -2705.30 -8.34 1.75 

13 -1.00 5.47 -2104.00 -1.45 -2735.20 -1.89 1.78 

14 -0.51 5.61 -2170.00 0.08 -2821.00 0.11 1.74 

15 0.00 5.65 -2138.00 -6.86 -2779.40 -8.92 1.7 

 

1
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  X Y Nk Mk Nd Md FS 

  [m] [m] [kN/m] [kNm/m] [kN/m] [kNm/m] [-] 
16 -2.216 0 -1333.00 91.01 -1732.90 118.31 1.32 

17 -1.7543 -0.2283 -2068.00 27.15 -2688.40 35.30 1.70 

18 -1.2697 -0.4021 -2126.00 9.00 -2763.80 11.70 1.83 

19 -0.7685 -0.5193 -2152.00 6.37 -2797.60 8.29 1.84 

20 -0.2573 -0.5782 -2100.00 4.81 -2730.00 6.25 1.90 
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A3.3 NACHWEIS STABILITÄT DER ORTSBRUST A5.3 VERIFICHE STABILITÀ DEL FRONTE

Nachfolgend sind die Ergebnisse der axialsymmetrischen 

Analysen für den Schnitt CT1-T4/FdE-C-T4 aufgeführt. 

 

Analysen ohne Sicherungsmaßnahmen 

Die Analyse wurde ohne Sicherungsmaßnahmen an der 

Ortsbrust und ohne Außenschale sowie für Abschläge von 1.5 

m ausgeführt. 

Nel seguito si riportano i plot delle analisi assialsimmetriche 

eseguite per la sezione CT1-T4/FdE-C-T4. 

 

Analisi senza interventi di consolidamento 

L'analisi è stata eseguita in assenza di interventi di 

consolidamento del fronte e di assenza dei rivestimenti di 

prima fase e per tappe di 1.5 metri. 
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Analyse mit Sicherungsmaßnahmen 

Die Berechnung wurde mit Sicherungsmaßnahmen an der 

Ortsbrust und am Ausbruchsrand und unter Berücksichtigung 

der Vortriebsetappen von 1.5m sowie einer 

Mindestüberlappung der Ortsbrustanker von 6m durchgeführt. 

Um den Beitrag der Ausbruchssicherung abzuschätzen, wird 

eine fiktive Erhöhung der Kohäsion ∆c am gesicherten 

Gebirge vorgenommen, die mit dem Begrenzungsdruck σ3 

(Resultierende der Zugfestigkeit eines Einschlusses dividiert 

durch Einflussbereich) zusammenhängt: 

Analisi con interventi di consolidamento 

L'analisi è stata eseguita con la presenza di interventi di 

consolidamento del fronte e al contorno per tappe di 1.5 metri, 

tenendo conto della sovrapposizione minima di 3 metri per gli 

ancoraggi al fronte. 

La stima del contributo fornito dai consolidamenti è effettuata 

applicando un incremento di coesione fittizio ∆c all’ammasso 

consolidato, legato alla pressione di confinamento σ3 

(risultante della resistenza a trazione di un incluso divisa per la 

sua area d’influenza): 

 

  









b

b
bbfaf A

N
ATLDT  ;min3

 

3)sin1(2

cos 






c  

Mit: 

 3 = Begrenzungsdruck 

 Nb = Anzahl der Anker an Ortsbrust 

 Ab = Widerstandsfläche des Ankers 

 b = Zug-Bruchfestigkeit 

 D = Durchmesser Bohrung 

  = Wulstkoeffizient 

 L = Länge Überlappung 

 sl = seitliche Oberfläche des Ankers 

 a = Haftfestigkeit zwischen Anker und Mörtel (oder 

zwischen Mörtel und Boden) 

In cui: 

 3 = pressione di confinamento 

 Nb = numero delle barre al fronte 

 Ab = area resistente della barra 

 b = resistenza di rottura a trazione 

 D = diametro di perforazione 

  = coefficiente di sbulbatura 

 L = lunghezza di sovrapposizione 

 sl = superficie laterale della barra 

 a = tensione di aderenza tra barra e malta (o tra 

malta e terreno) 

Für die Ausbruchssicherung am Ausbruchsrand wird der 

Ansatz nach Hoek und Ribacchi, analog zum Dokument [9], 

angewandt. Dabei wird eine befestigte Zone von 1 m Breite 

untersucht. Ein Ablauf von gewichteten Durchschnitte mit 

Bezug auf Fläche und Widerstand der einzelnen 

Komponenten (Gebirge und Zementinjektion) wird 

ausgewertet und die äquivalenten Werte des Elastizität-und 

des Kohäsionsmodul werden berechnet: 

Per quanto riguarda il consolidamento del contorno del cavo 

viene adottato l'approccio di Hoek e Ribacchi analogamente al 

Doc. [9]. Si considera una porzione di zona consolidata avente 

dimensione trasversale di 1m e si esegue un processo di 

medie pesate con riferimento all'area ed alla resistenza di ogni 

singolo componente (ammasso e iniezione cementizia), 

calcolando valori equivalenti di modulo elastico e coesione: 

 

,
∙ ∙

 

, ∙
1 sin
2	 cos

 

∙ ∙
 

 

Mit: 

 σcm Druckfestigkeit des urspr. Gebirges, die der 

Dove: 

 σcm è la resistenza dell’ammasso originario pari alla 
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einaxialen Druckfestigkeit entspricht; 

 Arock Oberfläche des nicht befestigten Gebirges;  

 Rc Widerstand der injizierten Mischung; 

 Ac von der Injektion betroffene Fläche. 

resistenza a compressione monoassiale; 

 Arock è la superficie dell’ammasso non consolidato;  

 Rc è la resistenza della miscela iniettata; 

 Ac è l’area interessata dall’iniezione.  

 

Angolo d'attrito di picco Φ'p 27.7 °

Angolo d'attrito residuo Φ'r 21.2 °

Angolo di dilatanza  3.5 °

Coesione di picco c'p 2.193 MPa

Coesione residua c'r 1.392 MPa

Resistenza a compressione uniassiale di picco cm,p 7.255 MPa

Resistenza a compressione uniassiale residua cm,r 4.062 MPa

Pendenza curva 1/3 k 2.736 ‐

Modulo elastico Em 11504 MPa

Coefficiente di Poisson  0.21 ‐

Raggio tunnel r0 3.2 m

Copertura h 1115 m

Peso specifico roccia r 26.6 kN/m3

Pressione idrostatica p0 29.66 MPa

Passo longitudinale il 3.0 m

Passo trasversale it 0.75 m

Numero barre / m2 n 0.444 ‐

area barra Ab 0.015 m2

Diametro corona dc 0.1 m

Coefficiente sbulbatura  1.3 ‐

Area di iniezione Ac 0.013 m2

Resistenza iniezione Rc 25 MPa

Modulo elastico iniezione Ec 25000 MPa

Resistenza equivalente picco Rp,eq 7.399 MPa

Resistenza equivalente residua Rr,eq 4.207 MPa

Coesione di picco equivalente cp,eq 2.237 MPa

Coesione residua equivalente cr,eq 1.441 MPa

Modulo elastico equivalente Eeq 11648 MPa

Numero consolidamenti Nb 14.0 ‐

Diametro perforazione D 0.1 m

Lunghezza sovrapposizione L 3.0 m

Coefficiente sbulbatura  1 ‐

Tensione aderenza barra/malta  0.3 MPa

Tensione caratteristica SLU b 400 MPa

Diametro esterno de 0.038 m

Diametro interno di 0.019 m

Area resistente Ab 0.001 m2

Area del fronte di scavo sb 32.17 m2

Resistenza a rottura T1 340.23 kN

Resistenza a sfilamento T2 282.74 kN

Pressione di confinamento longitudinale 3 0.123 MPa

Coesione migliorata c' 2.274 MPa
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ANHANG 6 -  FEM-ANALYSEN DER 
INNENSCHALE PROFIL TYP T2 UND T3 

APPENDICE 6 - ANALISI FEM DEL 
RIVESTIMENTO DEFINITIVO PROFILI TIPO T2 
E T3 

Die Anlage 6 führt die grafischen Darstellungen der 

wichtigsten Inputs- und Outputs der FEM-Analysen für die 

Innenschale an, die mit dem Rechenprogramm MIDAS Gen. 

durchgeführt wurden, sowie die Querschnittsnachweise im 

GZT und GZG. 

L'appendice 6 contiene le rappresentazioni grafiche dei 

principali input e output dell'analisi del rivestimento definitivo 

per i profili tipo T3 e T4 condotte con il programma MIDAS 

Gen, oltre alle opportune verifiche sezionali allo SLU e SLE. 
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Table 1 Sectio

ID Name

1 100 x 3

2 100 x 3

3 100 x 4

4 100 x 4

5 100 x 5

6 100 x 50

7 100 x 30

 

 

Table 2 Mater

ID Name 

1 C30/37 

 
 

Figure

on properties f

e Area (m

30 0.300

35 0.350

40 0.400

45 0.450

50 0.500

0/30 0.500

0/50 0.300

rial parameters

Type 

Concrete 

 4 Element sec

for T2 and T3 c

^2) Asy (m^2

0 0.2500

0 0.2917

0 0.3333

0 0.3750

0 0.4167

0 0.4167

0 0.2500

s for T2 and T3 

Code 

NTC2008 

 

ction property f

cross section (F

2) Asz (m^2)

0 0.2500

7 0.2917

3 0.3333

0 0.3750

7 0.4167

7 0.4167

0 0.2500

cross section 

Elasticity 

(kN/m^2) 

3.30e+007 

for T2 and T3 c

FdE-C01/06 an

) Ixx (m^4)

0.073 

0.0111 

0.0160 

0.0218 

0.0286 

0.0286 

0.073 

(FdE-C01/06 a

Poisson

0.2 

cross section (

d CT1 T2-T3) 

Iyy (m^4) Izz

0.022 0

0.036 0

0.053 0

0.076 0

0.0104 0

0.0104 0

0.022 0

and CT1 T2-T3)

Thermal 

(1/[F]) 

1e-005 

(FdE-C01/06 an

z (m^4) Cyp (

.0250 0.500

.0292 0.500

.0333 0.500

.0375 0.500

.0417 0.500

.0417 0.500

.0250 0.500

 

Density

(kN/m^3

2.50e+00

nd CT1 T2-T3) 

(m) Cym (m) 

00 0.5000 

00 0.5000 

00 0.5000 

00 0.5000 

00 0.5000 

00 0.5000 

00 0.5000 

y 

3) 

M

01 
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Czp (m) Czm

0.1500 0.1

0.1750 0.1

0.2000 0.2

0.2250 0.2

0.2500 0.2

0.2500 0.2

0.1500 0.1

Mass Density

(kN/m^3/g) 

2.5493e+0 
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Table 3 Bound

Node Ty

1 Comp

1 Line

2 Comp

2 Line

3 Comp

3 Line

4 Comp

4 Line

5 Comp

5 Line

6 Comp
6 Line

7 Comp

7 Line

8 Comp

8 Line

9 Multi-L

10 Multi-L

11 Multi-L

12 Multi-L

13 Multi-L

14 Multi-L

15 Multi-L

16 Multi-L

17 Multi-L

deries parame

pe 
SDx

(kN/m

p.-only 0 

ear 7640

p.-only 0 

ear 7640

p.-only 0 

ear 7640

p.-only 0 

ear 7640

p.-only 0 

ear 7640

p.-only 0 
ear 7640

p.-only 0 

ear 7640

p.-only 0 

ear 7640

Linear 0 

Linear 0 

Linear 0 

Linear 0 

Linear 0 

Linear 0 

Linear 0 

Linear 0 

Linear 0 

ters 

x 

m) 

SDz 

(kN/m) 

0 

00 0 

0 

00 0 

0 

00 0 

0 

00 0 

0 

00 0 

0 
00 0 

0 

00 0 

0 

00 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fig

Stiffness 

(kN/m) 

1528000 

0 

1528000 

0 

1528000 

0 

1528000 

0 

1528000 

0 

1528000 
0 

1528000 

0 

1528000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

gure 5 Node nu

Direction
M

Dz(-) U

Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U
Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U

Dx(+) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

Dz(-) U

umbering 

Multi-Linear 

Type 

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric
Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

Unsymmetric

cx 

(m) 

cy 

(kN) 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

0.01 150 

dx 

(m) 

dy

(kN

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0.10 1074

0.10 1074

0.10 1074

0.10 1074

0.10 1074

0.10 1074

0.10 1074

0.10 1074

0.10 1074
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y 

N) 

ex 

(m) (

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21

00 0.20 21
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ey 

kN) 
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4800

4800

4800

4800

4800

4800

4800

4800

4800
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Node Type 
SDx 

(kN/m) 

SDz 

(kN/m) 

Stiffness 

(kN/m) 
Direction

Multi-Linear 

Type 

cx 

(m) 

cy 

(kN) 

dx 

(m) 

dy 

(kN) 

ex 

(m) 

ey 

(kN) 

18 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

19 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

20 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

21 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

22 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

23 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

24 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

25 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

26 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

27 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

28 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

29 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

30 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

31 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

32 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

33 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

34 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800

35 Multi-Linear 0 0 0 Dz(-) Unsymmetric 0.01 150 0.10 107400 0.20 214800
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A.6.3. Load combinations 

 

 
LIST OF LOAD COMBINATIONS 
============================================================================================= 
NUM  NAME          ACTIVE             TYPE 
               LOADCASE(FACTOR) +             LOADCASE(FACTOR) +             LOADCASE(FACTOR) 
============================================================================================= 
1    1             Inactive           Add        
                     G1( 1.350) +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
2    2             Inactive           Add        
                     G1( 1.350) +             G6 - SLU( 1.000) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
3    5             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G5( 1.350) 
 +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
4    6             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G5( 1.350) 
 +             G6 - SLU( 1.000) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
5    11            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +               Q1 - E( 0.600) 
 +               A1 - P( 1.000) 
--------------------------------------------------------------------------------------------- 
6    12            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +             G6 - SLU( 1.000) 
 +               Q1 - I( 0.600) +               A1 - A( 1.000) 

--------------------------------------------------------------------------------------------- 

7    21            Strength/Stress    Add        
                     G1( 1.000) +                   G5( 1.000) +               Q1 - E( 0.600) 
--------------------------------------------------------------------------------------------- 
8    22            Strength/Stress    Add        
                     G1( 1.000) +                   G5( 1.000) +             G6 - SLU( 1.000) 
--------------------------------------------------------------------------------------------- 
9    SLE - 1       Inactive           Add        
                     G1( 1.000) +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
10   SLE - 2       Inactive           Add        
                     G1( 1.000) +             G6 - SLE( 1.000) +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
11   SLE - 5       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G5( 1.000) 
 +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
12   SLE - 6       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G5( 1.000) 
 +             G6 - SLE( 1.000) +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.03 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N1 1 I[1] -7.5 -33.1 2.9 0.30 -0.61 0.39 -15.36 1.03 OK 0.014 0.306 1.17 OK
N1 1 J[2] -10.2 -33.1 7.9 0.30 -0.79 0.57 -15.36 1.03 OK 0.040 0.396 1.21 OK
N1 2 I[2] -10.2 -30.3 12.5 0.30 -0.78 0.58 -15.36 1.03 OK 0.062 0.391 1.21 OK
N1 2 J[3] -5.3 -30.3 7.4 0.30 -0.45 0.25 -15.36 1.03 OK 0.037 0.226 1.14 OK
N1 3 I[3] -5.3 -28.7 7.4 0.30 -0.45 0.25 -15.36 1.03 OK 0.037 0.223 1.14 OK
N1 3 J[4] -2.8 -28.7 2.3 0.30 -0.28 0.09 -15.36 1.03 OK 0.012 0.142 1.10 OK
N1 4 I[4] -2.8 -28.2 2.3 0.30 -0.28 0.09 -15.36 1.03 OK 0.012 0.141 1.10 OK
N1 4 J[5] -2.8 -28.2 2.3 0.30 -0.28 0.09 -15.36 1.03 OK 0.012 0.141 1.10 OK
N1 5 I[5] -2.8 -28.7 2.3 0.30 -0.28 0.09 -15.36 1.03 OK 0.012 0.142 1.10 OK
N1 5 J[6] -5.3 -28.7 7.4 0.30 -0.45 0.25 -15.36 1.03 OK 0.037 0.223 1.14 OK
N1 6 I[6] -5.3 -30.3 7.4 0.30 -0.45 0.25 -15.36 1.03 OK 0.037 0.226 1.14 OK
N1 6 J[7] -10.2 -30.3 12.5 0.30 -0.78 0.58 -15.36 1.03 OK 0.062 0.391 1.21 OK
N1 7 I[7] -10.2 -33.1 7.9 0.30 -0.79 0.57 -15.36 1.03 OK 0.040 0.396 1.21 OK
N1 7 J[8] -7.5 -33.1 2.9 0.30 -0.61 0.39 -15.36 1.03 OK 0.014 0.306 1.17 OK
N1 8 I[9] 2.9 -112.4 39.5 0.30 -0.18 -0.57 -15.36 1.03 OK 0.198 0.375 1.20 OK
N1 8 J[8] 7.5 -113.4 40.2 0.30 0.12 -0.88 -15.36 1.03 OK 0.201 0.440 1.23 OK
N1 9 I[10] -7.2 -111.7 29.5 0.40 -0.55 -0.01 -15.36 1.03 OK 0.111 0.279 1.16 OK
N1 9 J[9] 2.9 -115.4 31.9 0.40 -0.18 -0.40 -15.36 1.03 OK 0.119 0.288 1.17 OK
N1 10 I[11] -18.2 -106.4 32.3 0.50 -0.65 0.22 -15.36 1.03 OK 0.097 0.325 1.18 OK
N1 10 J[10] -7.2 -111.0 35.4 0.50 -0.39 -0.05 -15.36 1.03 OK 0.106 0.222 1.14 OK
N1 11 I[12] -25.3 -105.7 20.5 0.45 -0.98 0.51 -15.36 1.03 OK 0.068 0.492 1.25 OK
N1 11 J[11] -18.2 -110.2 22.8 0.45 -0.78 0.29 -15.36 1.03 OK 0.076 0.392 1.21 OK
N1 12 I[13] -24.2 -103.3 3.5 0.40 -1.16 0.65 -15.36 1.03 OK 0.013 0.582 1.29 OK
N1 12 J[12] -25.3 -108.3 2.7 0.40 -1.22 0.68 -15.36 1.03 OK 0.010 0.610 1.30 OK
N1 13 I[14] -20.8 -96.7 6.9 0.35 -1.29 0.74 -15.36 1.03 OK 0.029 0.647 1.31 OK
N1 13 J[13] -24.2 -102.6 6.6 0.35 -1.48 0.89 -15.36 1.03 OK 0.028 0.738 1.35 OK
N1 14 I[15] -16.5 -90.5 8.3 0.30 -1.40 0.80 -15.36 1.03 OK 0.041 0.702 1.34 OK
N1 14 J[14] -20.8 -95.5 8.8 0.30 -1.70 1.03 -15.36 1.03 OK 0.044 0.852 1.39 OK
N1 15 I[16] -12.8 -84.4 6.8 0.30 -1.13 0.57 -15.36 1.03 OK 0.034 0.567 1.28 OK
N1 15 J[15] -16.5 -89.3 8.1 0.30 -1.40 0.80 -15.36 1.03 OK 0.040 0.700 1.33 OK
N1 16 I[17] -10.5 -78.9 3.6 0.30 -0.96 0.44 -15.36 1.03 OK 0.018 0.482 1.25 OK
N1 16 J[16] -12.8 -83.5 5.5 0.30 -1.13 0.57 -15.36 1.03 OK 0.028 0.566 1.28 OK
N1 17 I[18] -8.5 -73.8 2.6 0.30 -0.81 0.32 -15.36 1.03 OK 0.013 0.407 1.22 OK
N1 17 J[17] -10.5 -78.0 5.4 0.30 -0.96 0.44 -15.36 1.03 OK 0.027 0.481 1.25 OK
N1 18 I[19] -6.4 -69.3 2.4 0.30 -0.66 0.20 -15.36 1.03 OK 0.012 0.329 1.18 OK
N1 18 J[18] -8.5 -72.8 6.0 0.30 -0.81 0.33 -15.36 1.03 OK 0.030 0.405 1.22 OK
N1 19 I[20] -4.7 -65.8 1.4 0.30 -0.53 0.09 -15.36 1.03 OK 0.007 0.265 1.15 OK
N1 19 J[19] -6.4 -68.4 5.7 0.30 -0.66 0.20 -15.36 1.03 OK 0.028 0.328 1.18 OK
N1 20 I[21] -3.5 -63.5 0.1 0.30 -0.45 0.02 -15.36 1.03 OK 0.001 0.223 1.14 OK
N1 20 J[20] -4.7 -65.1 4.7 0.30 -0.53 0.09 -15.36 1.03 OK 0.023 0.264 1.15 OK
N1 21 I[22] -3.1 -62.6 1.7 0.30 -0.42 0.00 -15.36 1.03 OK 0.009 0.209 1.13 OK
N1 21 J[21] -3.5 -63.1 3.3 0.30 -0.45 0.02 -15.36 1.03 OK 0.016 0.223 1.14 OK
N1 22 I[23] -3.5 -63.1 3.3 0.30 -0.45 0.02 -15.36 1.03 OK 0.016 0.223 1.14 OK
N1 22 J[22] -3.1 -62.6 1.7 0.30 -0.42 0.00 -15.36 1.03 OK 0.009 0.209 1.13 OK
N1 23 I[24] -4.7 -65.1 4.7 0.30 -0.53 0.09 -15.36 1.03 OK 0.023 0.264 1.15 OK
N1 23 J[23] -3.5 -63.5 0.1 0.30 -0.45 0.02 -15.36 1.03 OK 0.001 0.223 1.14 OK
N1 24 I[25] -6.4 -68.4 5.7 0.30 -0.66 0.20 -15.36 1.03 OK 0.028 0.328 1.18 OK
N1 24 J[24] -4.7 -65.8 1.4 0.30 -0.53 0.09 -15.36 1.03 OK 0.007 0.265 1.15 OK
N1 25 I[26] -8.5 -72.8 6.0 0.30 -0.81 0.33 -15.36 1.03 OK 0.030 0.405 1.22 OK
N1 25 J[25] -6.4 -69.3 2.4 0.30 -0.66 0.20 -15.36 1.03 OK 0.012 0.329 1.18 OK
N1 26 I[27] -10.5 -78.0 5.4 0.30 -0.96 0.44 -15.36 1.03 OK 0.027 0.481 1.25 OK
N1 26 J[26] -8.5 -73.8 2.6 0.30 -0.81 0.32 -15.36 1.03 OK 0.013 0.407 1.22 OK
N1 27 I[28] -12.8 -83.5 5.5 0.30 -1.13 0.57 -15.36 1.03 OK 0.028 0.566 1.28 OK
N1 27 J[27] -10.5 -78.9 3.6 0.30 -0.96 0.44 -15.36 1.03 OK 0.018 0.482 1.25 OK
N1 28 I[29] -16.5 -89.3 8.1 0.30 -1.40 0.80 -15.36 1.03 OK 0.040 0.700 1.33 OK
N1 28 J[28] -12.8 -84.4 6.8 0.30 -1.13 0.57 -15.36 1.03 OK 0.034 0.567 1.28 OK
N1 29 I[30] -20.8 -95.5 8.8 0.30 -1.70 1.03 -15.36 1.03 OK 0.044 0.852 1.39 OK
N1 29 J[29] -16.5 -90.5 8.3 0.30 -1.40 0.80 -15.36 1.03 OK 0.041 0.702 1.34 OK
N1 30 I[31] -24.2 -102.6 6.6 0.35 -1.48 0.89 -15.36 1.03 OK 0.028 0.738 1.35 OK
N1 30 J[30] -20.8 -96.7 6.9 0.35 -1.29 0.74 -15.36 1.03 OK 0.029 0.647 1.31 OK
N1 31 I[32] -25.3 -108.3 2.7 0.40 -1.22 0.68 -15.36 1.03 OK 0.010 0.610 1.30 OK
N1 31 J[31] -24.2 -103.3 3.5 0.40 -1.16 0.65 -15.36 1.03 OK 0.013 0.582 1.29 OK
N1 32 I[33] -18.2 -110.2 22.8 0.45 -0.78 0.29 -15.36 1.03 OK 0.076 0.392 1.21 OK
N1 32 J[32] -25.3 -105.7 20.5 0.45 -0.98 0.51 -15.36 1.03 OK 0.068 0.492 1.25 OK
N1 33 I[34] -7.2 -111.0 35.4 0.50 -0.39 -0.05 -15.36 1.03 OK 0.106 0.222 1.14 OK
N1 33 J[33] -18.2 -106.4 32.3 0.50 -0.65 0.22 -15.36 1.03 OK 0.097 0.324 1.18 OK
N1 34 I[35] 2.9 -115.4 31.9 0.40 -0.18 -0.40 -15.36 1.03 OK 0.119 0.288 1.17 OK
N1 34 J[34] -7.2 -111.7 29.5 0.40 -0.55 -0.01 -15.36 1.03 OK 0.111 0.279 1.16 OK
N1 35 I[1] 7.5 -113.4 40.2 0.30 0.12 -0.88 -15.36 1.03 OK 0.201 0.440 1.23 OK
N1 35 J[35] 2.9 -112.4 39.5 0.30 -0.18 -0.57 -15.36 1.03 OK 0.198 0.375 1.20 OK

VERIFICHE SEZIONALI

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.030 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N2 1 I[1] -16.1 -12.0 16.7 0.30 -1.12 1.04 -15.36 1.03 FESSURATA 0.083 0.558 1.28 OK
N2 1 J[2] -9.1 -12.0 11.6 0.30 -0.64 0.56 -15.36 1.03 OK 0.058 0.322 1.18 OK
N2 2 I[2] -9.1 -10.9 12.5 0.30 -0.64 0.57 -15.36 1.03 OK 0.062 0.321 1.18 OK
N2 2 J[3] -4.1 -10.9 7.4 0.30 -0.31 0.24 -15.36 1.03 OK 0.037 0.155 1.10 OK
N2 3 I[3] -4.1 -10.3 7.4 0.30 -0.31 0.24 -15.36 1.03 OK 0.037 0.154 1.10 OK
N2 3 J[4] -1.7 -10.3 2.3 0.30 -0.15 0.08 -15.36 1.03 OK 0.012 0.073 1.07 OK
N2 4 I[4] -1.7 -10.2 2.3 0.30 -0.15 0.08 -15.36 1.03 OK 0.012 0.073 1.07 OK
N2 4 J[5] -1.7 -10.2 2.3 0.30 -0.15 0.08 -15.36 1.03 OK 0.012 0.073 1.07 OK
N2 5 I[5] -1.7 -10.3 2.3 0.30 -0.15 0.08 -15.36 1.03 OK 0.012 0.073 1.07 OK
N2 5 J[6] -4.1 -10.3 7.4 0.30 -0.31 0.24 -15.36 1.03 OK 0.037 0.154 1.10 OK
N2 6 I[6] -4.1 -10.9 7.4 0.30 -0.31 0.24 -15.36 1.03 OK 0.037 0.155 1.10 OK
N2 6 J[7] -9.1 -10.9 12.5 0.30 -0.64 0.57 -15.36 1.03 OK 0.062 0.321 1.18 OK
N2 7 I[7] -9.1 -12.0 11.6 0.30 -0.64 0.56 -15.36 1.03 OK 0.058 0.322 1.18 OK
N2 7 J[8] -16.1 -12.0 16.7 0.30 -1.12 1.04 -15.36 1.03 FESSURATA 0.083 0.558 1.28 OK
N2 8 I[9] 13.0 -56.2 26.3 0.30 0.68 -1.06 -15.36 1.03 OK 0.131 0.528 1.27 OK
N2 8 J[8] 16.1 -57.1 27.0 0.30 0.88 -1.27 -15.36 1.03 OK 0.135 0.633 1.31 OK
N2 9 I[10] 5.9 -54.5 20.5 0.40 0.09 -0.36 -15.36 1.03 OK 0.077 0.179 1.12 OK
N2 9 J[9] 13.0 -58.2 22.9 0.40 0.34 -0.63 -15.36 1.03 OK 0.086 0.317 1.18 OK
N2 10 I[11] -1.6 -49.5 21.6 0.50 -0.14 -0.06 -15.36 1.03 OK 0.065 0.099 1.08 OK
N2 10 J[10] 5.9 -54.0 24.7 0.50 0.03 -0.25 -15.36 1.03 OK 0.074 0.125 1.09 OK
N2 11 I[12] -7.4 -47.8 16.5 0.45 -0.33 0.11 -15.36 1.03 OK 0.055 0.163 1.11 OK
N2 11 J[11] -1.6 -52.3 18.7 0.45 -0.16 -0.07 -15.36 1.03 OK 0.062 0.116 1.09 OK
N2 12 I[13] -9.4 -46.0 4.8 0.40 -0.47 0.24 -15.36 1.03 OK 0.018 0.234 1.14 OK
N2 12 J[12] -7.4 -50.9 5.7 0.40 -0.41 0.15 -15.36 1.03 OK 0.021 0.203 1.13 OK
N2 13 I[14] -9.9 -40.5 1.0 0.35 -0.60 0.37 -15.36 1.03 OK 0.004 0.301 1.17 OK
N2 13 J[13] -9.4 -46.4 1.2 0.35 -0.59 0.33 -15.36 1.03 OK 0.005 0.296 1.17 OK
N2 14 I[15] -8.0 -35.2 3.6 0.30 -0.65 0.42 -15.36 1.03 OK 0.018 0.326 1.18 OK
N2 14 J[14] -9.9 -40.2 4.1 0.30 -0.80 0.53 -15.36 1.03 OK 0.021 0.398 1.21 OK
N2 15 I[16] -4.0 -29.4 7.4 0.30 -0.37 0.17 -15.36 1.03 OK 0.037 0.183 1.12 OK
N2 15 J[15] -8.0 -34.3 8.6 0.30 -0.65 0.42 -15.36 1.03 OK 0.043 0.325 1.18 OK
N2 16 I[17] 1.3 -23.4 9.6 0.30 0.01 -0.16 -15.36 1.03 OK 0.048 0.082 1.07 OK
N2 16 J[16] -4.0 -28.0 11.6 0.30 -0.36 0.17 -15.36 1.03 OK 0.058 0.181 1.12 OK
N2 17 I[18] 7.5 -16.9 11.1 0.30 0.45 -0.56 -15.36 1.03 OK 0.056 0.279 1.16 OK
N2 17 J[17] 1.3 -21.1 13.9 0.30 0.02 -0.16 -15.36 1.03 OK 0.069 0.078 1.07 OK
N2 18 I[19] 13.9 -10.5 10.9 0.30 0.89 -0.96 -15.36 1.03 OK 0.055 0.480 1.25 OK
N2 18 J[18] 7.5 -14.1 14.5 0.30 0.45 -0.55 -15.36 1.03 OK 0.073 0.274 1.16 OK
N2 19 I[20] 19.2 -5.3 8.6 0.30 1.27 -1.30 -15.36 1.03 FESSURATA 0.043 0.650 1.32 OK
N2 19 J[19] 13.9 -7.9 12.9 0.30 0.90 -0.95 -15.36 1.03 OK 0.065 0.475 1.24 OK
N2 20 I[21] 22.8 -1.6 4.8 0.30 1.52 -1.53 -15.36 1.03 FESSURATA 0.024 0.763 1.36 OK
N2 20 J[20] 19.2 -3.3 9.6 0.30 1.27 -1.29 -15.36 1.03 FESSURATA 0.048 0.647 1.31 OK
N2 21 I[22] 24.1 0.0 0.0 0.30 1.60 -1.60 -15.36 1.03 FESSURATA 0.000 0.802 1.37 OK
N2 21 J[21] 22.8 -0.6 5.0 0.30 1.52 -1.52 -15.36 1.03 FESSURATA 0.025 0.762 1.36 OK
N2 22 I[23] 22.8 -0.6 5.0 0.30 1.52 -1.52 -15.36 1.03 FESSURATA 0.025 0.762 1.36 OK
N2 22 J[22] 24.1 0.0 0.0 0.30 1.60 -1.60 -15.36 1.03 FESSURATA 0.000 0.802 1.37 OK
N2 23 I[24] 19.2 -3.3 9.6 0.30 1.27 -1.29 -15.36 1.03 FESSURATA 0.048 0.647 1.31 OK
N2 23 J[23] 22.8 -1.6 4.8 0.30 1.52 -1.53 -15.36 1.03 FESSURATA 0.024 0.763 1.36 OK
N2 24 I[25] 13.9 -7.9 12.9 0.30 0.90 -0.95 -15.36 1.03 OK 0.065 0.475 1.24 OK
N2 24 J[24] 19.2 -5.3 8.6 0.30 1.27 -1.30 -15.36 1.03 FESSURATA 0.043 0.650 1.32 OK
N2 25 I[26] 7.5 -14.1 14.5 0.30 0.45 -0.55 -15.36 1.03 OK 0.073 0.274 1.16 OK
N2 25 J[25] 13.9 -10.5 10.9 0.30 0.89 -0.96 -15.36 1.03 OK 0.055 0.480 1.25 OK
N2 26 I[27] 1.3 -21.1 13.9 0.30 0.02 -0.16 -15.36 1.03 OK 0.069 0.078 1.07 OK
N2 26 J[26] 7.5 -16.9 11.1 0.30 0.45 -0.56 -15.36 1.03 OK 0.056 0.279 1.16 OK
N2 27 I[28] -4.0 -28.0 11.6 0.30 -0.36 0.17 -15.36 1.03 OK 0.058 0.181 1.12 OK
N2 27 J[27] 1.3 -23.4 9.6 0.30 0.01 -0.16 -15.36 1.03 OK 0.048 0.082 1.07 OK
N2 28 I[29] -8.0 -34.3 8.6 0.30 -0.65 0.42 -15.36 1.03 OK 0.043 0.325 1.18 OK
N2 28 J[28] -4.0 -29.4 7.4 0.30 -0.37 0.17 -15.36 1.03 OK 0.037 0.183 1.12 OK
N2 29 I[30] -9.9 -40.2 4.1 0.30 -0.80 0.53 -15.36 1.03 OK 0.021 0.398 1.21 OK
N2 29 J[29] -8.0 -35.2 3.6 0.30 -0.65 0.42 -15.36 1.03 OK 0.018 0.326 1.18 OK
N2 30 I[31] -9.4 -46.4 1.2 0.35 -0.59 0.33 -15.36 1.03 OK 0.005 0.296 1.17 OK
N2 30 J[30] -9.9 -40.5 1.0 0.35 -0.60 0.37 -15.36 1.03 OK 0.004 0.301 1.17 OK
N2 31 I[32] -7.4 -50.9 5.7 0.40 -0.41 0.15 -15.36 1.03 OK 0.021 0.203 1.13 OK
N2 31 J[31] -9.4 -46.0 4.8 0.40 -0.47 0.24 -15.36 1.03 OK 0.018 0.234 1.14 OK
N2 32 I[33] -1.6 -52.3 18.7 0.45 -0.16 -0.07 -15.36 1.03 OK 0.062 0.116 1.09 OK
N2 32 J[32] -7.4 -47.8 16.5 0.45 -0.33 0.11 -15.36 1.03 OK 0.055 0.163 1.11 OK
N2 33 I[34] 5.9 -54.0 24.7 0.50 0.03 -0.25 -15.36 1.03 OK 0.074 0.125 1.09 OK
N2 33 J[33] -1.6 -49.5 21.6 0.50 -0.14 -0.06 -15.36 1.03 OK 0.065 0.099 1.08 OK
N2 34 I[35] 13.0 -58.2 22.9 0.40 0.34 -0.63 -15.36 1.03 OK 0.086 0.317 1.18 OK
N2 34 J[34] 5.9 -54.5 20.5 0.40 0.09 -0.36 -15.36 1.03 OK 0.077 0.179 1.12 OK
N2 35 I[1] 16.1 -57.1 27.0 0.30 0.88 -1.27 -15.36 1.03 OK 0.135 0.633 1.31 OK
N2 35 J[35] 13.0 -56.2 26.3 0.30 0.68 -1.06 -15.36 1.03 OK 0.131 0.528 1.27 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE
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Rck [N/mm
2
]  37.0

gc 1.60

fcd, 80%    [N/mm
2
]  15.3

Combinazione di 
carico

Nodo

N2 21 j

Combinazione di 
carico

Nodo

N2 21 j

00 Fck [N/

0 ac

36 fctd, 80%    [N

o n°
Posizione 
del nodo

M

[kN·m

j Calotta 1.

o n°
a           

[m]
φPö

[ra

j 0.020 0.521

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.03

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

5 10.1 4.0

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

1519 2'656 2'78
Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

0 26'400'000

öttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

82 OK

CA

V

2.06

0.80

26'400

ed                

[m]

d     
[m]

0.143 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.146 OK

VERIFICHE SEZ

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

ZIONALI

DI CALCOLO

ESSURATE

ODO 21 j

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.00 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.29 7.14

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcv d (EC2)

 [N/mm2] 
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tag

τcp ,ma
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N2 1 I[1] -16.2 -14.4 16.7 0.30 -1.13 1.03 -15.36 1.03 OK 0.083 0.565 1.28 OK
N2 1 J[2] -9.2 -14.4 11.6 0.30 -0.66 0.56 -15.36 1.03 OK 0.058 0.329 1.18 OK
N2 2 I[2] -9.2 -13.2 12.5 0.30 -0.65 0.57 -15.36 1.03 OK 0.062 0.327 1.18 OK
N2 2 J[3] -4.2 -13.2 7.4 0.30 -0.32 0.24 -15.36 1.03 OK 0.037 0.162 1.11 OK
N2 3 I[3] -4.2 -12.5 7.4 0.30 -0.32 0.24 -15.36 1.03 OK 0.037 0.160 1.11 OK
N2 3 J[4] -1.8 -12.5 2.3 0.30 -0.16 0.08 -15.36 1.03 OK 0.012 0.079 1.07 OK
N2 4 I[4] -1.8 -12.2 2.3 0.30 -0.16 0.08 -15.36 1.03 OK 0.012 0.079 1.07 OK
N2 4 J[5] -1.8 -12.2 2.3 0.30 -0.16 0.08 -15.36 1.03 OK 0.012 0.079 1.07 OK
N2 5 I[5] -1.8 -12.5 2.3 0.30 -0.16 0.08 -15.36 1.03 OK 0.012 0.079 1.07 OK
N2 5 J[6] -4.2 -12.5 7.4 0.30 -0.32 0.24 -15.36 1.03 OK 0.037 0.160 1.11 OK
N2 6 I[6] -4.2 -13.2 7.4 0.30 -0.32 0.24 -15.36 1.03 OK 0.037 0.162 1.11 OK
N2 6 J[7] -9.2 -13.2 12.5 0.30 -0.65 0.57 -15.36 1.03 OK 0.062 0.327 1.18 OK
N2 7 I[7] -9.2 -14.4 11.6 0.30 -0.66 0.56 -15.36 1.03 OK 0.058 0.329 1.18 OK
N2 7 J[8] -16.2 -14.4 16.7 0.30 -1.13 1.03 -15.36 1.03 OK 0.083 0.565 1.28 OK
N2 8 I[9] 13.4 -57.7 24.1 0.30 0.70 -1.09 -15.36 1.03 OK 0.120 0.543 1.27 OK
N2 8 J[8] 16.2 -58.7 24.8 0.30 0.89 -1.28 -15.36 1.03 OK 0.124 0.639 1.31 OK
N2 9 I[10] 7.0 -55.9 18.2 0.40 0.12 -0.40 -15.36 1.03 OK 0.068 0.201 1.13 OK
N2 9 J[9] 13.4 -59.6 20.6 0.40 0.35 -0.65 -15.36 1.03 OK 0.077 0.326 1.18 OK
N2 10 I[11] 0.2 -50.9 19.5 0.50 -0.10 -0.11 -15.36 1.03 OK 0.058 0.102 1.08 OK
N2 10 J[10] 7.0 -55.4 22.5 0.50 0.06 -0.28 -15.36 1.03 OK 0.068 0.140 1.10 OK
N2 11 I[12] -5.0 -48.9 14.6 0.45 -0.26 0.04 -15.36 1.03 OK 0.049 0.128 1.09 OK
N2 11 J[11] 0.2 -53.4 16.8 0.45 -0.11 -0.12 -15.36 1.03 OK 0.056 0.119 1.09 OK
N2 12 I[13] -6.7 -46.7 4.1 0.40 -0.37 0.13 -15.36 1.03 OK 0.015 0.183 1.12 OK
N2 12 J[12] -5.0 -51.7 4.9 0.40 -0.32 0.06 -15.36 1.03 OK 0.018 0.158 1.11 OK
N2 13 I[14] -8.1 -41.2 2.7 0.35 -0.51 0.28 -15.36 1.03 OK 0.012 0.257 1.15 OK
N2 13 J[13] -6.7 -47.1 3.0 0.35 -0.46 0.19 -15.36 1.03 OK 0.013 0.230 1.14 OK
N2 14 I[15] -9.0 -36.5 2.2 0.30 -0.72 0.48 -15.36 1.03 OK 0.011 0.362 1.20 OK
N2 14 J[14] -8.1 -41.5 1.7 0.30 -0.68 0.40 -15.36 1.03 OK 0.008 0.338 1.19 OK
N2 15 I[16] -9.5 -31.8 1.6 0.30 -0.74 0.53 -15.36 1.03 OK 0.008 0.370 1.20 OK
N2 15 J[15] -9.0 -36.7 0.4 0.30 -0.72 0.48 -15.36 1.03 OK 0.002 0.362 1.20 OK
N2 16 I[17] -8.7 -27.0 0.7 0.30 -0.67 0.49 -15.36 1.03 OK 0.004 0.334 1.19 OK
N2 16 J[16] -9.5 -31.7 2.7 0.30 -0.74 0.53 -15.36 1.03 OK 0.013 0.370 1.20 OK
N2 17 I[18] -6.4 -22.2 3.1 0.30 -0.50 0.36 -15.36 1.03 OK 0.015 0.252 1.15 OK
N2 17 J[17] -8.7 -26.4 5.9 0.30 -0.67 0.49 -15.36 1.03 OK 0.029 0.333 1.18 OK
N2 18 I[19] -3.4 -17.5 4.2 0.30 -0.29 0.17 -15.36 1.03 OK 0.021 0.144 1.10 OK
N2 18 J[18] -6.4 -21.0 7.8 0.30 -0.50 0.36 -15.36 1.03 OK 0.039 0.250 1.15 OK
N2 19 I[20] -0.6 -13.5 3.6 0.30 -0.08 -0.01 -15.36 1.03 OK 0.018 0.045 1.05 OK
N2 19 J[19] -3.4 -16.1 7.9 0.30 -0.28 0.18 -15.36 1.03 OK 0.040 0.142 1.10 OK
N2 20 I[21] 1.5 -10.7 1.7 0.30 0.06 -0.13 -15.36 1.03 OK 0.008 0.066 1.06 OK
N2 20 J[20] -0.6 -12.4 6.4 0.30 -0.08 0.00 -15.36 1.03 OK 0.032 0.041 1.05 OK
N2 21 I[22] 2.2 -9.6 1.1 0.30 0.11 -0.18 -15.36 1.03 OK 0.005 0.089 1.07 OK
N2 21 J[21] 1.5 -10.1 4.0 0.30 0.06 -0.13 -15.36 1.03 OK 0.020 0.065 1.06 OK
N2 22 I[23] 1.5 -10.1 4.0 0.30 0.06 -0.13 -15.36 1.03 OK 0.020 0.065 1.06 OK
N2 22 J[22] 2.2 -9.6 1.1 0.30 0.11 -0.18 -15.36 1.03 OK 0.005 0.089 1.07 OK
N2 23 I[24] -0.6 -12.4 6.4 0.30 -0.08 0.00 -15.36 1.03 OK 0.032 0.041 1.05 OK
N2 23 J[23] 1.5 -10.7 1.7 0.30 0.06 -0.13 -15.36 1.03 OK 0.008 0.066 1.06 OK
N2 24 I[25] -3.4 -16.1 7.9 0.30 -0.28 0.18 -15.36 1.03 OK 0.040 0.142 1.10 OK
N2 24 J[24] -0.6 -13.5 3.6 0.30 -0.08 -0.01 -15.36 1.03 OK 0.018 0.045 1.05 OK
N2 25 I[26] -6.4 -21.0 7.8 0.30 -0.50 0.36 -15.36 1.03 OK 0.039 0.250 1.15 OK
N2 25 J[25] -3.4 -17.5 4.2 0.30 -0.29 0.17 -15.36 1.03 OK 0.021 0.144 1.10 OK
N2 26 I[27] -8.7 -26.4 5.9 0.30 -0.67 0.49 -15.36 1.03 OK 0.029 0.333 1.18 OK
N2 26 J[26] -6.4 -22.2 3.1 0.30 -0.50 0.36 -15.36 1.03 OK 0.015 0.252 1.15 OK
N2 27 I[28] -9.5 -31.7 2.7 0.30 -0.74 0.53 -15.36 1.03 OK 0.013 0.370 1.20 OK
N2 27 J[27] -8.7 -27.0 0.7 0.30 -0.67 0.49 -15.36 1.03 OK 0.004 0.334 1.19 OK
N2 28 I[29] -9.0 -36.7 0.4 0.30 -0.72 0.48 -15.36 1.03 OK 0.002 0.362 1.20 OK
N2 28 J[28] -9.5 -31.8 1.6 0.30 -0.74 0.53 -15.36 1.03 OK 0.008 0.370 1.20 OK
N2 29 I[30] -8.1 -41.5 1.7 0.30 -0.68 0.40 -15.36 1.03 OK 0.008 0.338 1.19 OK
N2 29 J[29] -9.0 -36.5 2.2 0.30 -0.72 0.48 -15.36 1.03 OK 0.011 0.362 1.20 OK
N2 30 I[31] -6.7 -47.1 3.0 0.35 -0.46 0.19 -15.36 1.03 OK 0.013 0.230 1.14 OK
N2 30 J[30] -8.1 -41.2 2.7 0.35 -0.51 0.28 -15.36 1.03 OK 0.012 0.257 1.15 OK
N2 31 I[32] -5.0 -51.7 4.9 0.40 -0.32 0.06 -15.36 1.03 OK 0.018 0.158 1.11 OK
N2 31 J[31] -6.7 -46.7 4.1 0.40 -0.37 0.13 -15.36 1.03 OK 0.015 0.183 1.12 OK
N2 32 I[33] 0.2 -53.4 16.8 0.45 -0.11 -0.12 -15.36 1.03 OK 0.056 0.119 1.09 OK
N2 32 J[32] -5.0 -48.9 14.6 0.45 -0.26 0.04 -15.36 1.03 OK 0.049 0.128 1.09 OK
N2 33 I[34] 7.0 -55.4 22.5 0.50 0.06 -0.28 -15.36 1.03 OK 0.068 0.140 1.10 OK
N2 33 J[33] 0.2 -50.9 19.5 0.50 -0.10 -0.11 -15.36 1.03 OK 0.058 0.102 1.08 OK
N2 34 I[35] 13.4 -59.6 20.6 0.40 0.35 -0.65 -15.36 1.03 OK 0.077 0.326 1.18 OK
N2 34 J[34] 7.0 -55.9 18.2 0.40 0.12 -0.40 -15.36 1.03 OK 0.068 0.201 1.13 OK
N2 35 I[1] 16.2 -58.7 24.8 0.30 0.89 -1.28 -15.36 1.03 OK 0.124 0.639 1.31 OK
N2 35 J[35] 13.4 -57.7 24.1 0.30 0.70 -1.09 -15.36 1.03 OK 0.120 0.543 1.27 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.030 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N5 1 I[1] -10.5 -37.3 0.7 0.30 -0.82 0.57 -15.36 1.03 OK 0.003 0.412 1.22 OK
N5 1 J[2] -11.4 -37.3 4.4 0.30 -0.88 0.64 -15.36 1.03 OK 0.022 0.442 1.23 OK
N5 2 I[2] -11.4 -34.1 12.5 0.30 -0.87 0.65 -15.36 1.03 OK 0.062 0.437 1.23 OK
N5 2 J[3] -6.4 -34.1 7.4 0.30 -0.54 0.32 -15.36 1.03 OK 0.037 0.271 1.16 OK
N5 3 I[3] -6.4 -32.1 7.4 0.30 -0.54 0.32 -15.36 1.03 OK 0.037 0.268 1.16 OK
N5 3 J[4] -4.0 -32.1 2.3 0.30 -0.37 0.16 -15.36 1.03 OK 0.012 0.187 1.12 OK
N5 4 I[4] -4.0 -31.4 2.3 0.30 -0.37 0.16 -15.36 1.03 OK 0.012 0.186 1.12 OK
N5 4 J[5] -4.0 -31.4 2.3 0.30 -0.37 0.16 -15.36 1.03 OK 0.012 0.186 1.12 OK
N5 5 I[5] -4.0 -31.9 2.3 0.30 -0.37 0.16 -15.36 1.03 OK 0.012 0.186 1.12 OK
N5 5 J[6] -6.4 -31.9 7.4 0.30 -0.53 0.32 -15.36 1.03 OK 0.037 0.267 1.16 OK
N5 6 I[6] -6.4 -33.6 7.4 0.30 -0.54 0.32 -15.36 1.03 OK 0.037 0.270 1.16 OK
N5 6 J[7] -11.4 -33.6 12.4 0.30 -0.87 0.65 -15.36 1.03 OK 0.062 0.435 1.23 OK
N5 7 I[7] -11.4 -36.7 4.9 0.30 -0.88 0.64 -15.36 1.03 OK 0.024 0.440 1.23 OK
N5 7 J[8] -10.2 -36.7 0.2 0.30 -0.80 0.56 -15.36 1.03 OK 0.001 0.401 1.21 OK
N5 8 I[9] 5.0 -125.0 44.3 0.30 -0.08 -0.75 -15.36 1.03 OK 0.222 0.417 1.22 OK
N5 8 J[8] 10.2 -125.9 45.0 0.30 0.26 -1.10 -15.36 1.03 OK 0.225 0.550 1.28 OK
N5 9 I[10] -6.3 -124.6 33.5 0.40 -0.55 -0.07 -15.36 1.03 OK 0.126 0.311 1.18 OK
N5 9 J[9] 5.0 -128.3 35.9 0.40 -0.13 -0.51 -15.36 1.03 OK 0.135 0.321 1.18 OK
N5 10 I[11] -19.0 -119.2 37.3 0.50 -0.69 0.22 -15.36 1.03 OK 0.112 0.347 1.19 OK
N5 10 J[10] -6.3 -123.8 40.3 0.50 -0.40 -0.10 -15.36 1.03 OK 0.121 0.248 1.15 OK
N5 11 I[12] -27.5 -119.2 24.8 0.45 -1.08 0.55 -15.36 1.03 OK 0.083 0.540 1.27 OK
N5 11 J[11] -19.0 -123.7 27.0 0.45 -0.84 0.29 -15.36 1.03 OK 0.090 0.419 1.22 OK
N5 12 I[13] -26.9 -117.6 1.9 0.40 -1.30 0.72 -15.36 1.03 OK 0.007 0.652 1.32 OK
N5 12 J[12] -27.5 -122.5 1.1 0.40 -1.34 0.72 -15.36 1.03 OK 0.004 0.669 1.32 OK
N5 13 I[14] -24.2 -111.1 5.6 0.35 -1.50 0.87 -15.36 1.03 OK 0.024 0.752 1.35 OK
N5 13 J[13] -26.9 -117.0 5.3 0.35 -1.65 0.99 -15.36 1.03 OK 0.023 0.827 1.38 OK
N5 14 I[15] -20.5 -105.1 7.2 0.30 -1.72 1.02 -15.36 1.03 OK 0.036 0.859 1.39 OK
N5 14 J[14] -24.2 -110.2 7.7 0.30 -1.98 1.25 -15.36 1.03 FESSURATA 0.039 0.991 1.44 OK
N5 15 I[16] -17.2 -99.2 6.1 0.30 -1.47 0.81 -15.36 1.03 OK 0.031 0.737 1.35 OK
N5 15 J[15] -20.5 -104.1 7.4 0.30 -1.71 1.02 -15.36 1.03 OK 0.037 0.857 1.39 OK
N5 16 I[17] -14.8 -93.6 3.8 0.30 -1.30 0.67 -15.36 1.03 OK 0.019 0.648 1.31 OK
N5 16 J[16] -17.2 -98.3 5.7 0.30 -1.47 0.82 -15.36 1.03 OK 0.029 0.736 1.35 OK
N5 17 I[18] -11.4 -88.2 5.4 0.30 -1.05 0.46 -15.36 1.03 OK 0.027 0.525 1.27 OK
N5 17 J[17] -14.8 -92.5 8.2 0.30 -1.29 0.68 -15.36 1.03 OK 0.041 0.646 1.31 OK
N5 18 I[19] -5.6 -82.7 9.7 0.30 -0.65 0.10 -15.36 1.03 OK 0.049 0.324 1.18 OK
N5 18 J[18] -11.4 -86.2 13.3 0.30 -1.04 0.47 -15.36 1.03 OK 0.067 0.522 1.26 OK
N5 19 I[20] 1.8 -76.9 8.6 0.30 -0.14 -0.37 -15.36 1.03 OK 0.043 0.256 1.15 OK
N5 19 J[19] -5.6 -79.5 18.9 0.30 -0.64 0.11 -15.36 1.03 OK 0.094 0.319 1.18 OK
N5 20 I[21] 6.0 -72.2 3.6 0.30 0.16 -0.64 -15.36 1.03 OK 0.018 0.322 1.18 OK
N5 20 J[20] 1.8 -73.9 18.9 0.30 -0.13 -0.36 -15.36 1.03 OK 0.094 0.246 1.15 OK
N5 21 I[22] 3.4 -71.3 15.7 0.30 -0.01 -0.46 -15.36 1.03 OK 0.078 0.238 1.14 OK
N5 21 J[21] 6.0 -71.8 7.0 0.30 0.16 -0.64 -15.36 1.03 OK 0.035 0.321 1.18 OK
N5 22 I[23] -2.5 -74.2 16.2 0.30 -0.41 -0.08 -15.36 1.03 OK 0.081 0.247 1.15 OK
N5 22 J[22] 3.4 -73.6 5.3 0.30 -0.02 -0.47 -15.36 1.03 OK 0.027 0.245 1.15 OK
N5 23 I[24] -7.2 -78.4 11.8 0.30 -0.74 0.22 -15.36 1.03 OK 0.059 0.369 1.20 OK
N5 23 J[23] -2.5 -76.7 7.0 0.30 -0.42 -0.09 -15.36 1.03 OK 0.035 0.256 1.15 OK
N5 24 I[25] -10.3 -82.8 8.5 0.30 -0.96 0.41 -15.36 1.03 OK 0.042 0.482 1.25 OK
N5 24 J[24] -7.2 -80.1 4.2 0.30 -0.74 0.21 -15.36 1.03 OK 0.021 0.372 1.20 OK
N5 25 I[26] -12.4 -87.5 6.1 0.30 -1.12 0.54 -15.36 1.03 OK 0.030 0.560 1.28 OK
N5 25 J[25] -10.3 -84.0 2.4 0.30 -0.97 0.41 -15.36 1.03 OK 0.012 0.484 1.25 OK
N5 26 I[27] -13.6 -92.5 3.8 0.30 -1.22 0.60 -15.36 1.03 OK 0.019 0.609 1.30 OK
N5 26 J[26] -12.4 -88.2 1.0 0.30 -1.12 0.53 -15.36 1.03 OK 0.005 0.561 1.28 OK
N5 27 I[28] -15.0 -97.7 3.6 0.30 -1.32 0.67 -15.36 1.03 OK 0.018 0.661 1.32 OK
N5 27 J[27] -13.6 -93.0 1.7 0.30 -1.22 0.60 -15.36 1.03 OK 0.008 0.610 1.30 OK
N5 28 I[29] -18.0 -103.2 6.7 0.30 -1.54 0.86 -15.36 1.03 OK 0.034 0.772 1.36 OK
N5 28 J[28] -15.0 -98.3 5.5 0.30 -1.33 0.67 -15.36 1.03 OK 0.027 0.663 1.32 OK
N5 29 I[30] -21.8 -109.3 7.9 0.30 -1.82 1.09 -15.36 1.03 FESSURATA 0.040 0.910 1.41 OK
N5 29 J[29] -18.0 -104.3 7.4 0.30 -1.55 0.85 -15.36 1.03 OK 0.037 0.774 1.36 OK
N5 30 I[31] -24.9 -116.2 6.0 0.35 -1.55 0.89 -15.36 1.03 OK 0.026 0.776 1.36 OK
N5 30 J[30] -21.8 -110.3 6.3 0.35 -1.38 0.75 -15.36 1.03 OK 0.027 0.692 1.33 OK
N5 31 I[32] -25.8 -121.8 2.1 0.40 -1.27 0.66 -15.36 1.03 OK 0.008 0.637 1.31 OK
N5 31 J[31] -24.9 -116.9 2.9 0.40 -1.23 0.64 -15.36 1.03 OK 0.011 0.613 1.30 OK
N5 32 I[33] -17.7 -123.3 25.8 0.45 -0.80 0.25 -15.36 1.03 OK 0.086 0.400 1.21 OK
N5 32 J[32] -25.8 -118.8 23.6 0.45 -1.03 0.50 -15.36 1.03 OK 0.079 0.515 1.26 OK
N5 33 I[34] -5.5 -123.6 39.1 0.50 -0.38 -0.12 -15.36 1.03 OK 0.117 0.247 1.15 OK
N5 33 J[33] -17.7 -119.0 36.0 0.50 -0.66 0.19 -15.36 1.03 OK 0.108 0.332 1.18 OK
N5 34 I[35] 5.4 -128.0 34.6 0.40 -0.12 -0.52 -15.36 1.03 OK 0.130 0.320 1.18 OK
N5 34 J[34] -5.5 -124.3 32.2 0.40 -0.52 -0.10 -15.36 1.03 OK 0.121 0.311 1.17 OK
N5 35 I[1] 10.5 -125.8 43.7 0.30 0.28 -1.12 -15.36 1.03 OK 0.219 0.559 1.28 OK
N5 35 J[35] 5.4 -124.9 43.0 0.30 -0.05 -0.78 -15.36 1.03 OK 0.215 0.416 1.22 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]



 

 

 

 

 

 

 

Table 5 Beam

Element 

14 
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m end release in
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Rck [N/mm
2
]  37.0

gc 1.60

fcd, 80%    [N/mm
2
]  15.3

Combinazione di 
carico

Nodo

N5 14 j

Combinazione di 
carico

Nodo

N5 14 j

Combinazione di 
carico

Nodo

N5 30 

Combinazione di 
carico

Nodo

N5 30 

00 Fck [N/

0 ac

36 fctd, 80%    [N

o n°
Posizione 
del nodo

M

[kN·m

j Calotta 13

o n°
a           

[m]
φPö

[ra

j 0.072 0.301

o n°
Posizione 
del nodo

M

[kN·m

i Volta Dx 13

o n°
a           

[m]
φPö

[ra

i 0.081 0.219

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.030

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

3.4 106.1 4.4

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

3466 44'850 44'3

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

3.1 106.2 3.3

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

93612 59'100 59'5
Iterazione ok

Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

4 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

334 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

3 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

537 OK

CA

V

2.06

0.80

26'400

ed                

[m]

d     
[m]

0.126 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.069 OK

ed                

[m]

d     
[m]

0.123 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.048 OK

VERIFICHE SEZ

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

VERIFICA SEZIONE N

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

ZIONALI

DI CALCOLO

ESSURATE

ODO 14 j

ODO 30 i

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

2.94 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.09 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

2.62 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.06 7.14

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

2.02 O

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.94 O
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fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N5 1 I[1] -16.2 -40.0 10.2 0.30 -1.22 0.95 -15.36 1.03 OK 0.051 0.608 1.30 OK
N5 1 J[2] -12.4 -40.0 5.2 0.30 -0.96 0.69 -15.36 1.03 OK 0.026 0.480 1.25 OK
N5 2 I[2] -12.4 -36.6 12.8 0.30 -0.95 0.70 -15.36 1.03 OK 0.064 0.474 1.24 OK
N5 2 J[3] -7.3 -36.6 7.7 0.30 -0.61 0.36 -15.36 1.03 OK 0.039 0.303 1.17 OK
N5 3 I[3] -7.3 -34.6 7.7 0.30 -0.60 0.37 -15.36 1.03 OK 0.039 0.299 1.17 OK
N5 3 J[4] -4.7 -34.6 2.7 0.30 -0.43 0.19 -15.36 1.03 OK 0.013 0.213 1.13 OK
N5 4 I[4] -4.7 -34.0 2.7 0.30 -0.42 0.20 -15.36 1.03 OK 0.013 0.212 1.13 OK
N5 4 J[5] -4.5 -34.0 2.0 0.30 -0.41 0.19 -15.36 1.03 OK 0.010 0.206 1.13 OK
N5 5 I[5] -4.5 -34.7 2.0 0.30 -0.41 0.18 -15.36 1.03 OK 0.010 0.207 1.13 OK
N5 5 J[6] -6.7 -34.7 7.0 0.30 -0.56 0.33 -15.36 1.03 OK 0.035 0.282 1.16 OK
N5 6 I[6] -6.7 -36.7 7.0 0.30 -0.57 0.33 -15.36 1.03 OK 0.035 0.286 1.16 OK
N5 6 J[7] -11.5 -36.7 12.1 0.30 -0.89 0.65 -15.36 1.03 OK 0.060 0.445 1.23 OK
N5 7 I[7] -11.5 -40.1 1.5 0.30 -0.90 0.63 -15.36 1.03 OK 0.007 0.451 1.23 OK
N5 7 J[8] -13.5 -40.1 6.5 0.30 -1.04 0.77 -15.36 1.03 OK 0.033 0.518 1.26 OK
N5 8 I[9] 9.1 -123.1 37.8 0.30 0.19 -1.02 -15.36 1.03 OK 0.189 0.508 1.26 OK
N5 8 J[8] 13.5 -124.1 38.5 0.30 0.49 -1.31 -15.36 1.03 OK 0.193 0.657 1.32 OK
N5 9 I[10] -0.2 -122.2 27.2 0.40 -0.31 -0.30 -15.36 1.03 OK 0.102 0.305 1.17 OK
N5 9 J[9] 9.1 -125.9 29.6 0.40 0.03 -0.66 -15.36 1.03 OK 0.111 0.328 1.18 OK
N5 10 I[11] -10.9 -117.0 31.3 0.50 -0.50 0.03 -15.36 1.03 OK 0.094 0.248 1.15 OK
N5 10 J[10] -0.2 -121.5 34.4 0.50 -0.25 -0.24 -15.36 1.03 OK 0.103 0.243 1.14 OK
N5 11 I[12] -17.9 -116.2 19.9 0.45 -0.79 0.27 -15.36 1.03 OK 0.066 0.394 1.21 OK
N5 11 J[11] -10.9 -120.7 22.1 0.45 -0.59 0.06 -15.36 1.03 OK 0.074 0.296 1.17 OK
N5 12 I[13] -16.3 -113.5 4.6 0.40 -0.89 0.33 -15.36 1.03 OK 0.017 0.447 1.23 OK
N5 12 J[12] -17.9 -118.4 3.8 0.40 -0.97 0.37 -15.36 1.03 OK 0.014 0.483 1.25 OK
N5 13 I[14] -13.4 -106.8 6.0 0.35 -0.96 0.35 -15.36 1.03 OK 0.026 0.480 1.25 OK
N5 13 J[13] -16.3 -112.7 5.7 0.35 -1.12 0.48 -15.36 1.03 OK 0.024 0.560 1.28 OK
N5 14 I[15] -11.3 -101.0 3.8 0.30 -1.09 0.42 -15.36 1.03 OK 0.019 0.546 1.27 OK
N5 14 J[14] -13.4 -106.1 4.4 0.30 -1.24 0.54 -15.36 1.03 OK 0.022 0.622 1.30 OK
N5 15 I[16] -10.4 -95.6 1.3 0.30 -1.01 0.37 -15.36 1.03 OK 0.007 0.505 1.26 OK
N5 15 J[15] -11.3 -100.5 2.6 0.30 -1.09 0.42 -15.36 1.03 OK 0.013 0.545 1.27 OK
N5 16 I[17] -10.4 -90.8 1.0 0.30 -0.99 0.39 -15.36 1.03 OK 0.005 0.497 1.25 OK
N5 16 J[16] -10.4 -95.5 0.9 0.30 -1.01 0.37 -15.36 1.03 OK 0.005 0.504 1.26 OK
N5 17 I[18] -9.1 -86.3 1.2 0.30 -0.89 0.32 -15.36 1.03 OK 0.006 0.446 1.23 OK
N5 17 J[17] -10.4 -90.5 4.0 0.30 -0.99 0.39 -15.36 1.03 OK 0.020 0.497 1.25 OK
N5 18 I[19] -5.0 -81.5 6.4 0.30 -0.60 0.06 -15.36 1.03 OK 0.032 0.301 1.17 OK
N5 18 J[18] -9.1 -85.1 10.1 0.30 -0.89 0.32 -15.36 1.03 OK 0.050 0.444 1.23 OK
N5 19 I[20] 1.3 -76.4 6.4 0.30 -0.17 -0.34 -15.36 1.03 OK 0.032 0.255 1.15 OK
N5 19 J[19] -5.0 -79.0 16.6 0.30 -0.59 0.07 -15.36 1.03 OK 0.083 0.297 1.17 OK
N5 20 I[21] 4.9 -72.1 5.0 0.30 0.08 -0.57 -15.36 1.03 OK 0.025 0.283 1.16 OK
N5 20 J[20] 1.3 -73.7 17.5 0.30 -0.16 -0.33 -15.36 1.03 OK 0.087 0.246 1.15 OK
N5 21 I[22] 1.9 -71.4 16.3 0.30 -0.11 -0.37 -15.36 1.03 OK 0.081 0.238 1.14 OK
N5 21 J[21] 4.9 -72.0 6.4 0.30 0.08 -0.56 -15.36 1.03 OK 0.032 0.282 1.16 OK
N5 22 I[23] -3.9 -74.3 16.2 0.30 -0.51 0.01 -15.36 1.03 OK 0.081 0.255 1.15 OK
N5 22 J[22] 1.9 -73.8 5.3 0.30 -0.12 -0.37 -15.36 1.03 OK 0.026 0.246 1.15 OK
N5 23 I[24] -8.3 -78.5 11.1 0.30 -0.81 0.29 -15.36 1.03 OK 0.056 0.407 1.22 OK
N5 23 J[23] -3.9 -76.8 6.4 0.30 -0.52 0.01 -15.36 1.03 OK 0.032 0.259 1.15 OK
N5 24 I[25] -10.8 -82.6 7.1 0.30 -0.99 0.44 -15.36 1.03 OK 0.036 0.497 1.25 OK
N5 24 J[24] -8.3 -80.0 2.8 0.30 -0.82 0.29 -15.36 1.03 OK 0.014 0.410 1.22 OK
N5 25 I[26] -11.8 -87.0 3.9 0.30 -1.08 0.50 -15.36 1.03 OK 0.019 0.539 1.27 OK
N5 25 J[25] -10.8 -83.4 0.2 0.30 -1.00 0.44 -15.36 1.03 OK 0.001 0.498 1.25 OK
N5 26 I[27] -11.5 -91.4 0.7 0.30 -1.07 0.46 -15.36 1.03 OK 0.004 0.535 1.27 OK
N5 26 J[26] -11.8 -87.2 2.0 0.30 -1.08 0.50 -15.36 1.03 OK 0.010 0.539 1.27 OK
N5 27 I[28] -10.8 -95.9 0.3 0.30 -1.04 0.40 -15.36 1.03 OK 0.002 0.521 1.26 OK
N5 27 J[27] -11.5 -91.2 2.3 0.30 -1.07 0.46 -15.36 1.03 OK 0.011 0.535 1.27 OK
N5 28 I[29] -11.6 -100.8 2.1 0.30 -1.11 0.43 -15.36 1.03 OK 0.010 0.553 1.28 OK
N5 28 J[28] -10.8 -95.9 0.8 0.30 -1.04 0.40 -15.36 1.03 OK 0.004 0.521 1.26 OK
N5 29 I[30] -13.1 -106.2 3.3 0.30 -1.22 0.52 -15.36 1.03 OK 0.016 0.612 1.30 OK
N5 29 J[29] -11.6 -101.2 2.8 0.30 -1.11 0.43 -15.36 1.03 OK 0.014 0.554 1.28 OK
N5 30 I[31] -14.5 -112.6 2.7 0.35 -1.03 0.39 -15.36 1.03 OK 0.011 0.515 1.26 OK
N5 30 J[30] -13.1 -106.7 2.9 0.35 -0.94 0.33 -15.36 1.03 OK 0.012 0.472 1.24 OK
N5 31 I[32] -15.3 -118.0 1.9 0.40 -0.87 0.28 -15.36 1.03 OK 0.007 0.435 1.23 OK
N5 31 J[31] -14.5 -113.1 2.8 0.40 -0.82 0.26 -15.36 1.03 OK 0.010 0.412 1.22 OK
N5 32 I[33] -8.2 -119.9 22.9 0.45 -0.51 -0.02 -15.36 1.03 OK 0.076 0.266 1.16 OK
N5 32 J[32] -15.3 -115.4 20.7 0.45 -0.71 0.20 -15.36 1.03 OK 0.069 0.355 1.19 OK
N5 33 I[34] 2.6 -120.7 34.5 0.50 -0.18 -0.30 -15.36 1.03 OK 0.104 0.241 1.14 OK
N5 33 J[33] -8.2 -116.1 31.4 0.50 -0.43 -0.04 -15.36 1.03 OK 0.094 0.232 1.14 OK
N5 34 I[35] 11.8 -125.0 29.4 0.40 0.13 -0.76 -15.36 1.03 OK 0.110 0.378 1.20 OK
N5 34 J[34] 2.6 -121.3 27.1 0.40 -0.21 -0.40 -15.36 1.03 OK 0.101 0.303 1.17 OK
N5 35 I[1] 16.2 -123.2 38.2 0.30 0.67 -1.49 -15.36 1.03 OK 0.191 0.746 1.35 OK
N5 35 J[35] 11.8 -122.3 37.5 0.30 0.38 -1.20 -15.36 1.03 OK 0.187 0.599 1.29 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.030 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N5 1 I[1] -7.9 -68.5 10.4 0.30 -0.75 0.29 -15.36 1.03 OK 0.052 0.376 1.20 OK
N5 1 J[2] -14.3 -68.5 15.4 0.30 -1.18 0.69 -15.36 1.03 OK 0.077 0.591 1.29 OK
N5 2 I[2] -14.3 -62.7 12.5 0.30 -1.16 0.69 -15.36 1.03 OK 0.062 0.581 1.29 OK
N5 2 J[3] -9.3 -62.7 7.4 0.30 -0.83 0.41 -15.36 1.03 OK 0.037 0.416 1.22 OK
N5 3 I[3] -9.3 -59.3 7.4 0.30 -0.82 0.43 -15.36 1.03 OK 0.037 0.410 1.22 OK
N5 3 J[4] -6.9 -59.3 2.3 0.30 -0.66 0.26 -15.36 1.03 OK 0.012 0.329 1.18 OK
N5 4 I[4] -6.9 -58.2 2.3 0.30 -0.65 0.27 -15.36 1.03 OK 0.012 0.327 1.18 OK
N5 4 J[5] -6.9 -58.2 2.3 0.30 -0.65 0.27 -15.36 1.03 OK 0.012 0.327 1.18 OK
N5 5 I[5] -6.9 -59.3 2.3 0.30 -0.66 0.26 -15.36 1.03 OK 0.012 0.329 1.18 OK
N5 5 J[6] -9.3 -59.3 7.4 0.30 -0.82 0.43 -15.36 1.03 OK 0.037 0.410 1.22 OK
N5 6 I[6] -9.3 -62.7 7.4 0.30 -0.83 0.41 -15.36 1.03 OK 0.037 0.416 1.22 OK
N5 6 J[7] -14.3 -62.7 12.5 0.30 -1.16 0.74 -15.36 1.03 OK 0.062 0.581 1.29 OK
N5 7 I[7] -14.3 -68.5 15.4 0.30 -1.18 0.72 -15.36 1.03 OK 0.077 0.591 1.29 OK
N5 7 J[8] -7.9 -68.5 10.4 0.30 -0.75 0.29 -15.36 1.03 OK 0.052 0.376 1.20 OK
N5 8 I[9] 1.4 -197.8 55.1 0.30 -0.57 -0.75 -15.36 1.03 OK 0.276 0.659 1.32 OK
N5 8 J[8] 7.9 -198.7 55.7 0.30 -0.14 -1.19 -15.36 1.03 OK 0.278 0.662 1.32 OK
N5 9 I[10] -11.9 -198.0 40.5 0.40 -0.94 -0.05 -15.36 1.03 OK 0.152 0.495 1.25 OK
N5 9 J[9] 1.4 -201.7 41.3 0.40 -0.45 -0.56 -15.36 1.03 OK 0.155 0.504 1.26 OK
N5 10 I[11] -28.2 -192.5 49.8 0.50 -1.06 0.29 -15.36 1.03 OK 0.149 0.530 1.27 OK
N5 10 J[10] -11.9 -197.0 50.0 0.50 -0.68 -0.11 -15.36 1.03 OK 0.150 0.394 1.21 OK
N5 11 I[12] -38.5 -193.6 32.6 0.45 -1.57 0.71 -15.36 1.03 OK 0.109 0.785 1.37 OK
N5 11 J[11] -28.2 -198.1 30.5 0.45 -1.27 0.33 -15.36 1.03 OK 0.102 0.637 1.31 OK
N5 12 I[13] -34.5 -191.3 8.0 0.40 -1.77 0.78 -15.36 1.03 OK 0.030 0.885 1.40 OK
N5 12 J[12] -38.5 -196.2 13.5 0.40 -1.93 0.95 -15.36 1.03 OK 0.050 0.967 1.43 OK
N5 13 I[14] -27.1 -183.5 9.4 0.35 -1.85 0.80 -15.36 1.03 OK 0.040 0.926 1.42 OK
N5 13 J[13] -34.5 -189.4 19.6 0.35 -2.23 1.15 -15.36 1.03 FESSURATA 0.084 1.114 1.49 OK
N5 14 I[15] -19.6 -176.3 8.4 0.30 -1.89 0.72 -15.36 1.03 OK 0.042 0.947 1.43 OK
N5 14 J[14] -27.1 -181.3 21.4 0.30 -2.41 1.20 -15.36 1.03 FESSURATA 0.107 1.206 1.52 OK
N5 15 I[16] -13.9 -169.4 3.3 0.30 -1.49 0.36 -15.36 1.03 OK 0.016 0.747 1.35 OK
N5 15 J[15] -19.6 -174.3 19.0 0.30 -1.89 0.73 -15.36 1.03 OK 0.095 0.943 1.43 OK
N5 16 I[17] -11.5 -163.5 4.6 0.30 -1.31 0.22 -15.36 1.03 OK 0.023 0.657 1.32 OK
N5 16 J[16] -13.9 -168.1 13.9 0.30 -1.49 0.37 -15.36 1.03 OK 0.069 0.745 1.35 OK
N5 17 I[18] -9.6 -158.3 7.0 0.30 -1.17 0.11 -15.36 1.03 OK 0.035 0.584 1.29 OK
N5 17 J[17] -11.5 -162.5 14.3 0.30 -1.31 0.23 -15.36 1.03 OK 0.072 0.655 1.32 OK
N5 18 I[19] -6.8 -153.6 6.7 0.30 -0.97 -0.06 -15.36 1.03 OK 0.033 0.512 1.26 OK
N5 18 J[18] -9.6 -157.1 17.5 0.30 -1.16 0.12 -15.36 1.03 OK 0.088 0.582 1.29 OK
N5 19 I[20] -3.9 -149.6 7.8 0.30 -0.76 -0.24 -15.36 1.03 OK 0.039 0.499 1.25 OK
N5 19 J[19] -6.8 -152.3 19.1 0.30 -0.96 -0.05 -15.36 1.03 OK 0.095 0.508 1.26 OK
N5 20 I[21] -1.6 -146.7 10.3 0.30 -0.60 -0.38 -15.36 1.03 OK 0.051 0.489 1.25 OK
N5 20 J[20] -3.9 -148.4 19.1 0.30 -0.76 -0.23 -15.36 1.03 OK 0.096 0.495 1.25 OK
N5 21 I[22] -0.7 -145.4 14.1 0.30 -0.53 -0.44 -15.36 1.03 OK 0.071 0.485 1.25 OK
N5 21 J[21] -1.6 -145.9 17.5 0.30 -0.60 -0.38 -15.36 1.03 OK 0.088 0.486 1.25 OK
N5 22 I[23] -1.6 -145.9 17.5 0.30 -0.60 -0.38 -15.36 1.03 OK 0.088 0.486 1.25 OK
N5 22 J[22] -0.7 -145.4 14.1 0.30 -0.53 -0.44 -15.36 1.03 OK 0.071 0.485 1.25 OK
N5 23 I[24] -3.9 -148.4 19.1 0.30 -0.76 -0.23 -15.36 1.03 OK 0.096 0.495 1.25 OK
N5 23 J[23] -1.6 -146.7 10.3 0.30 -0.60 -0.38 -15.36 1.03 OK 0.051 0.489 1.25 OK
N5 24 I[25] -6.8 -152.3 19.1 0.30 -0.96 -0.05 -15.36 1.03 OK 0.095 0.508 1.26 OK
N5 24 J[24] -3.9 -149.6 7.8 0.30 -0.76 -0.24 -15.36 1.03 OK 0.039 0.499 1.25 OK
N5 25 I[26] -9.6 -157.1 17.5 0.30 -1.16 0.12 -15.36 1.03 OK 0.088 0.582 1.29 OK
N5 25 J[25] -6.8 -153.6 6.7 0.30 -0.97 -0.06 -15.36 1.03 OK 0.033 0.512 1.26 OK
N5 26 I[27] -11.5 -162.5 14.3 0.30 -1.31 0.23 -15.36 1.03 OK 0.072 0.655 1.32 OK
N5 26 J[26] -9.6 -158.3 7.0 0.30 -1.17 0.11 -15.36 1.03 OK 0.035 0.584 1.29 OK
N5 27 I[28] -13.9 -168.1 13.9 0.30 -1.49 0.37 -15.36 1.03 OK 0.069 0.745 1.35 OK
N5 27 J[27] -11.5 -163.5 4.6 0.30 -1.31 0.22 -15.36 1.03 OK 0.023 0.657 1.32 OK
N5 28 I[29] -19.6 -174.3 19.0 0.30 -1.89 0.73 -15.36 1.03 OK 0.095 0.943 1.43 OK
N5 28 J[28] -13.9 -169.4 3.3 0.30 -1.49 0.36 -15.36 1.03 OK 0.016 0.747 1.35 OK
N5 29 I[30] -27.1 -181.3 21.4 0.30 -2.41 1.20 -15.36 1.03 FESSURATA 0.107 1.206 1.52 OK
N5 29 J[29] -19.6 -176.3 8.4 0.30 -1.89 0.72 -15.36 1.03 OK 0.042 0.947 1.43 OK
N5 30 I[31] -34.4 -189.4 19.6 0.35 -2.23 1.15 -15.36 1.03 FESSURATA 0.084 1.114 1.49 OK
N5 30 J[30] -27.1 -183.5 9.4 0.35 -1.85 0.80 -15.36 1.03 OK 0.040 0.926 1.42 OK
N5 31 I[32] -38.5 -196.2 13.5 0.40 -1.93 0.95 -15.36 1.03 OK 0.050 0.967 1.43 OK
N5 31 J[31] -34.4 -191.3 8.0 0.40 -1.77 0.81 -15.36 1.03 OK 0.030 0.885 1.40 OK
N5 32 I[33] -28.2 -198.1 30.5 0.45 -1.27 0.39 -15.36 1.03 OK 0.102 0.637 1.31 OK
N5 32 J[32] -38.5 -193.6 32.6 0.45 -1.57 0.71 -15.36 1.03 OK 0.109 0.785 1.37 OK
N5 33 I[34] -11.9 -197.0 50.0 0.50 -0.68 -0.11 -15.36 1.03 OK 0.150 0.394 1.21 OK
N5 33 J[33] -28.2 -192.5 49.8 0.50 -1.06 0.29 -15.36 1.03 OK 0.149 0.530 1.27 OK
N5 34 I[35] 1.4 -201.7 41.3 0.40 -0.45 -0.56 -15.36 1.03 OK 0.155 0.504 1.26 OK
N5 34 J[34] -11.9 -198.0 40.5 0.40 -0.94 -0.05 -15.36 1.03 OK 0.152 0.495 1.25 OK
N5 35 I[1] 7.9 -198.7 55.7 0.30 -0.14 -1.19 -15.36 1.03 OK 0.278 0.662 1.32 OK
N5 35 J[35] 1.4 -197.8 55.1 0.30 -0.57 -0.75 -15.36 1.03 OK 0.276 0.659 1.32 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]



 

 

 

 

 

 

 

Table 6 Beam

Element 

14 

30 
 
 

 

m end release in

Type 

Value

Value

nput value 

Fxi F

e 0 

e 0 

 

Figu

Fyi Fzi M

0 0 

0 0 

ure 18 Beam e

Mxi Myi 

0 0 

0 0 

nd release 

Mzi Fxj 

0 0 

0 0 

Fyj Fzj 

0 0 

0 0 

Mxj 

0 

0 
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Rck [N/mm
2
]  37.0

gc 1.60

fcd, 80%    [N/mm
2
]  15.3

Combinazione di 
carico

Nodo

N5 14 j

Combinazione di 
carico

Nodo

N5 14 j

Combinazione di 
carico

Nodo

N5 30 

Combinazione di 
carico

Nodo

N5 30 

00 Fck [N/

0 ac

36 fctd, 80%    [N

o n°
Posizione 
del nodo

M

[kN·m

j Calotta 16

o n°
a           

[m]
φPö

[ra

j 0.134 0.065

o n°
Posizione 
del nodo

M

[kN·m

i Volta Dx 16

o n°
a           

[m]
φPö

[ra

i 0.136 0.062

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.030

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

6.7 158.3 18

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

50632 256'000 256'6

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

6.8 160.4 9.

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

21882 269'500 270'3

Iterazione ok

Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

.6 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

674 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

1 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

308 OK

CA

V

2.06

0.80

26'400

ed                

[m]

d     
[m]

0.105 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.011 OK

ed                

[m]

d     
[m]

0.105 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.010 OK

VERIFICA SEZIONE N

VERIFICHE SEZ

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

ODO 30 j

ZIONALI

DI CALCOLO

ESSURATE

ODO 14 j

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

2.37 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.21 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

2.37 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.10 7.14

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.87 O

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.87 O
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fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N5 1 I[1] -5.5 -67.7 11.9 0.30 -0.59 0.14 -15.36 1.03 OK 0.060 0.297 1.17 OK
N5 1 J[2] -12.7 -67.7 17.0 0.30 -1.08 0.62 -15.36 1.03 OK 0.085 0.538 1.27 OK
N5 2 I[2] -12.7 -62.0 12.5 0.30 -1.06 0.64 -15.36 1.03 OK 0.062 0.528 1.27 OK
N5 2 J[3] -7.8 -62.0 7.4 0.30 -0.73 0.31 -15.36 1.03 OK 0.037 0.363 1.20 OK
N5 3 I[3] -7.8 -58.7 7.4 0.30 -0.71 0.32 -15.36 1.03 OK 0.037 0.357 1.20 OK
N5 3 J[4] -5.4 -58.7 2.3 0.30 -0.55 0.16 -15.36 1.03 OK 0.012 0.277 1.16 OK
N5 4 I[4] -5.4 -57.7 2.3 0.30 -0.55 0.16 -15.36 1.03 OK 0.012 0.275 1.16 OK
N5 4 J[5] -5.4 -57.7 2.3 0.30 -0.55 0.16 -15.36 1.03 OK 0.012 0.275 1.16 OK
N5 5 I[5] -5.4 -58.8 2.3 0.30 -0.55 0.16 -15.36 1.03 OK 0.012 0.277 1.16 OK
N5 5 J[6] -7.8 -58.8 7.4 0.30 -0.72 0.32 -15.36 1.03 OK 0.037 0.358 1.20 OK
N5 6 I[6] -7.8 -62.1 7.4 0.30 -0.73 0.31 -15.36 1.03 OK 0.037 0.363 1.20 OK
N5 6 J[7] -12.8 -62.1 12.5 0.30 -1.06 0.64 -15.36 1.03 OK 0.062 0.528 1.27 OK
N5 7 I[7] -12.8 -67.8 16.9 0.30 -1.08 0.62 -15.36 1.03 OK 0.085 0.538 1.27 OK
N5 7 J[8] -5.6 -67.8 11.9 0.30 -0.60 0.14 -15.36 1.03 OK 0.059 0.298 1.17 OK
N5 8 I[9] 0.7 -178.5 41.5 0.30 -0.55 -0.64 -15.36 1.03 OK 0.207 0.595 1.29 OK
N5 8 J[8] 5.6 -179.4 42.0 0.30 -0.23 -0.97 -15.36 1.03 OK 0.210 0.598 1.29 OK
N5 9 I[10] -8.8 -177.7 28.8 0.40 -0.77 -0.11 -15.36 1.03 OK 0.108 0.444 1.23 OK
N5 9 J[9] 0.7 -181.4 29.6 0.40 -0.43 -0.48 -15.36 1.03 OK 0.111 0.453 1.24 OK
N5 10 I[11] -21.2 -172.4 37.9 0.50 -0.85 0.16 -15.36 1.03 OK 0.114 0.427 1.22 OK
N5 10 J[10] -8.8 -176.9 38.2 0.50 -0.57 -0.14 -15.36 1.03 OK 0.115 0.354 1.19 OK
N5 11 I[12] -28.7 -172.0 24.0 0.45 -1.23 0.47 -15.36 1.03 OK 0.080 0.616 1.30 OK
N5 11 J[11] -21.2 -176.5 22.0 0.45 -1.02 0.24 -15.36 1.03 OK 0.073 0.510 1.26 OK
N5 12 I[13] -23.9 -168.2 10.1 0.40 -1.32 0.47 -15.36 1.03 OK 0.038 0.658 1.32 OK
N5 12 J[12] -28.7 -173.2 15.6 0.40 -1.51 0.64 -15.36 1.03 OK 0.058 0.755 1.36 OK
N5 13 I[14] -16.7 -160.3 9.1 0.35 -1.28 0.36 -15.36 1.03 OK 0.039 0.638 1.31 OK
N5 13 J[13] -23.9 -166.2 19.3 0.35 -1.64 0.69 -15.36 1.03 OK 0.083 0.822 1.38 OK
N5 14 I[15] -10.6 -153.3 5.6 0.30 -1.22 0.19 -15.36 1.03 OK 0.028 0.608 1.30 OK
N5 14 J[14] -16.7 -158.3 18.6 0.30 -1.64 0.59 -15.36 1.03 OK 0.093 0.821 1.38 OK
N5 15 I[16] -6.8 -146.9 0.5 0.30 -0.94 -0.04 -15.36 1.03 OK 0.002 0.490 1.25 OK
N5 15 J[15] -10.6 -151.8 15.3 0.30 -1.21 0.20 -15.36 1.03 OK 0.076 0.605 1.30 OK
N5 16 I[17] -6.1 -141.5 8.0 0.30 -0.88 -0.06 -15.36 1.03 OK 0.040 0.472 1.24 OK
N5 16 J[16] -6.8 -146.2 10.4 0.30 -0.94 -0.04 -15.36 1.03 OK 0.052 0.487 1.25 OK
N5 17 I[18] -5.8 -137.0 10.2 0.30 -0.84 -0.07 -15.36 1.03 OK 0.051 0.457 1.24 OK
N5 17 J[17] -6.1 -141.2 11.1 0.30 -0.88 -0.06 -15.36 1.03 OK 0.056 0.471 1.24 OK
N5 18 I[19] -4.3 -132.9 9.3 0.30 -0.73 -0.16 -15.36 1.03 OK 0.046 0.443 1.23 OK
N5 18 J[18] -5.8 -136.5 14.9 0.30 -0.84 -0.07 -15.36 1.03 OK 0.074 0.455 1.24 OK
N5 19 I[20] -2.0 -129.4 9.1 0.30 -0.57 -0.30 -15.36 1.03 OK 0.045 0.431 1.23 OK
N5 19 J[19] -4.3 -132.0 17.8 0.30 -0.73 -0.15 -15.36 1.03 OK 0.089 0.440 1.23 OK
N5 20 I[21] 0.4 -126.6 10.1 0.30 -0.40 -0.45 -15.36 1.03 OK 0.050 0.422 1.22 OK
N5 20 J[20] -2.0 -128.2 19.3 0.30 -0.56 -0.29 -15.36 1.03 OK 0.097 0.427 1.22 OK
N5 21 I[22] 1.4 -125.2 13.9 0.30 -0.32 -0.51 -15.36 1.03 OK 0.069 0.417 1.22 OK
N5 21 J[21] 0.4 -125.8 17.8 0.30 -0.40 -0.44 -15.36 1.03 OK 0.089 0.419 1.22 OK
N5 22 I[23] 0.4 -125.8 17.8 0.30 -0.40 -0.44 -15.36 1.03 OK 0.089 0.419 1.22 OK
N5 22 J[22] 1.4 -125.2 13.8 0.30 -0.32 -0.51 -15.36 1.03 OK 0.069 0.417 1.22 OK
N5 23 I[24] -2.1 -128.2 19.3 0.30 -0.56 -0.29 -15.36 1.03 OK 0.097 0.427 1.22 OK
N5 23 J[23] 0.4 -126.6 10.0 0.30 -0.40 -0.45 -15.36 1.03 OK 0.050 0.422 1.22 OK
N5 24 I[25] -4.3 -132.0 17.8 0.30 -0.73 -0.15 -15.36 1.03 OK 0.089 0.440 1.23 OK
N5 24 J[24] -2.1 -129.4 9.1 0.30 -0.57 -0.29 -15.36 1.03 OK 0.045 0.431 1.23 OK
N5 25 I[26] -5.8 -136.5 14.9 0.30 -0.84 -0.07 -15.36 1.03 OK 0.075 0.455 1.24 OK
N5 25 J[25] -4.3 -133.0 9.3 0.30 -0.73 -0.16 -15.36 1.03 OK 0.046 0.443 1.23 OK
N5 26 I[27] -6.1 -141.2 11.2 0.30 -0.88 -0.06 -15.36 1.03 OK 0.056 0.471 1.24 OK
N5 26 J[26] -5.8 -137.0 10.1 0.30 -0.84 -0.07 -15.36 1.03 OK 0.051 0.457 1.24 OK
N5 27 I[28] -6.8 -146.2 10.5 0.30 -0.94 -0.03 -15.36 1.03 OK 0.052 0.487 1.25 OK
N5 27 J[27] -6.1 -141.5 8.0 0.30 -0.88 -0.06 -15.36 1.03 OK 0.040 0.472 1.24 OK
N5 28 I[29] -10.7 -151.8 15.3 0.30 -1.22 0.20 -15.36 1.03 OK 0.077 0.608 1.30 OK
N5 28 J[28] -6.8 -146.9 0.4 0.30 -0.95 -0.03 -15.36 1.03 OK 0.002 0.490 1.25 OK
N5 29 I[30] -16.8 -158.4 18.6 0.30 -1.65 0.59 -15.36 1.03 OK 0.093 0.824 1.38 OK
N5 29 J[29] -10.7 -153.3 5.7 0.30 -1.22 0.20 -15.36 1.03 OK 0.028 0.611 1.30 OK
N5 30 I[31] -24.0 -166.3 19.3 0.35 -1.65 0.70 -15.36 1.03 OK 0.083 0.825 1.38 OK
N5 30 J[30] -16.8 -160.4 9.1 0.35 -1.28 0.37 -15.36 1.03 OK 0.039 0.641 1.31 OK
N5 31 I[32] -28.8 -173.2 15.6 0.40 -1.51 0.65 -15.36 1.03 OK 0.058 0.757 1.36 OK
N5 31 J[31] -24.0 -168.2 10.1 0.40 -1.32 0.48 -15.36 1.03 OK 0.038 0.660 1.32 OK
N5 32 I[33] -21.3 -176.6 22.0 0.45 -1.02 0.24 -15.36 1.03 OK 0.073 0.511 1.26 OK
N5 32 J[32] -28.8 -172.1 24.1 0.45 -1.24 0.47 -15.36 1.03 OK 0.080 0.618 1.30 OK
N5 33 I[34] -8.9 -176.9 38.2 0.50 -0.57 -0.14 -15.36 1.03 OK 0.115 0.354 1.19 OK
N5 33 J[33] -21.3 -172.4 38.0 0.50 -0.86 0.17 -15.36 1.03 OK 0.114 0.428 1.22 OK
N5 34 I[35] 0.7 -181.4 29.7 0.40 -0.43 -0.48 -15.36 1.03 OK 0.111 0.453 1.24 OK
N5 34 J[34] -8.9 -177.7 28.8 0.40 -0.78 -0.11 -15.36 1.03 OK 0.108 0.444 1.23 OK
N5 35 I[1] 5.5 -179.4 42.1 0.30 -0.23 -0.97 -15.36 1.03 OK 0.211 0.598 1.29 OK
N5 35 J[35] 0.7 -178.5 41.6 0.30 -0.55 -0.64 -15.36 1.03 OK 0.208 0.595 1.29 OK

Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]

Sollecitazioni interne
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.030 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N6 1 I[1] -22.0 -20.4 18.7 0.30 -1.53 1.40 -15.36 1.03 FESSURATA 0.093 0.767 1.36 OK
N6 1 J[2] -13.9 -20.4 13.6 0.30 -1.00 0.86 -15.36 1.03 OK 0.068 0.498 1.25 OK
N6 2 I[2] -13.9 -18.3 13.6 0.30 -0.99 0.87 -15.36 1.03 OK 0.068 0.494 1.25 OK
N6 2 J[3] -8.4 -18.3 8.6 0.30 -0.62 0.50 -15.36 1.03 OK 0.043 0.309 1.17 OK
N6 3 I[3] -8.4 -16.9 8.6 0.30 -0.61 0.50 -15.36 1.03 OK 0.043 0.307 1.17 OK
N6 3 J[4] -5.4 -16.9 3.5 0.30 -0.41 0.30 -15.36 1.03 OK 0.018 0.207 1.13 OK
N6 4 I[4] -5.4 -16.2 3.5 0.30 -0.41 0.30 -15.36 1.03 OK 0.018 0.205 1.13 OK
N6 4 J[5] -4.8 -16.2 1.2 0.30 -0.37 0.27 -15.36 1.03 OK 0.006 0.187 1.12 OK
N6 5 I[5] -4.8 -16.0 1.2 0.30 -0.37 0.27 -15.36 1.03 OK 0.006 0.187 1.12 OK
N6 5 J[6] -6.7 -16.0 6.2 0.30 -0.50 0.39 -15.36 1.03 OK 0.031 0.248 1.15 OK
N6 6 I[6] -6.7 -16.5 6.2 0.30 -0.50 0.39 -15.36 1.03 OK 0.031 0.249 1.15 OK
N6 6 J[7] -11.0 -16.5 11.3 0.30 -0.79 0.68 -15.36 1.03 OK 0.056 0.395 1.21 OK
N6 7 I[7] -11.0 -17.7 11.3 0.30 -0.79 0.68 -15.36 1.03 OK 0.056 0.397 1.21 OK
N6 7 J[8] -17.9 -17.7 16.3 0.30 -1.25 1.14 -15.36 1.03 FESSURATA 0.082 0.627 1.31 OK
N6 8 I[9] 13.9 -76.9 34.6 0.30 0.67 -1.18 -15.36 1.03 OK 0.173 0.590 1.29 OK
N6 8 J[8] 17.9 -77.9 35.4 0.30 0.94 -1.45 -15.36 1.03 OK 0.177 0.727 1.34 OK
N6 9 I[10] 4.4 -75.9 27.6 0.40 -0.02 -0.36 -15.36 1.03 OK 0.104 0.190 1.12 OK
N6 9 J[9] 13.9 -79.6 30.0 0.40 0.32 -0.72 -15.36 1.03 OK 0.113 0.359 1.20 OK
N6 10 I[11] -6.0 -70.7 30.3 0.50 -0.28 0.00 -15.36 1.03 OK 0.091 0.142 1.10 OK
N6 10 J[10] 4.4 -75.2 33.4 0.50 -0.04 -0.26 -15.36 1.03 OK 0.100 0.150 1.10 OK
N6 11 I[12] -14.2 -70.1 23.9 0.45 -0.58 0.27 -15.36 1.03 OK 0.080 0.288 1.16 OK
N6 11 J[11] -6.0 -74.6 26.1 0.45 -0.34 0.01 -15.36 1.03 OK 0.087 0.171 1.11 OK
N6 12 I[13] -17.3 -69.8 7.9 0.40 -0.82 0.47 -15.36 1.03 OK 0.029 0.411 1.22 OK
N6 12 J[12] -14.2 -74.8 8.7 0.40 -0.72 0.34 -15.36 1.03 OK 0.033 0.360 1.20 OK
N6 13 I[14] -19.1 -64.6 3.5 0.35 -1.12 0.75 -15.36 1.03 OK 0.015 0.561 1.28 OK
N6 13 J[13] -17.3 -70.5 3.8 0.35 -1.06 0.60 -15.36 1.03 OK 0.016 0.531 1.27 OK
N6 14 I[15] -18.1 -59.7 1.9 0.30 -1.40 0.96 -15.36 1.03 OK 0.009 0.701 1.34 OK
N6 14 J[14] -19.1 -64.7 2.4 0.30 -1.49 1.06 -15.36 1.03 FESSURATA 0.012 0.745 1.35 OK
N6 15 I[16] -13.2 -53.9 9.2 0.30 -1.06 0.70 -15.36 1.03 OK 0.046 0.529 1.27 OK
N6 15 J[15] -18.1 -58.8 10.4 0.30 -1.40 1.01 -15.36 1.03 OK 0.052 0.700 1.33 OK
N6 16 I[17] -5.2 -47.3 14.9 0.30 -0.51 0.19 -15.36 1.03 OK 0.075 0.253 1.15 OK
N6 16 J[16] -13.2 -52.0 16.9 0.30 -1.05 0.70 -15.36 1.03 OK 0.084 0.526 1.27 OK
N6 17 I[18] 5.9 -39.4 20.9 0.30 0.26 -0.52 -15.36 1.03 OK 0.104 0.261 1.15 OK
N6 17 J[17] -5.2 -43.6 23.6 0.30 -0.49 0.20 -15.36 1.03 OK 0.118 0.247 1.15 OK
N6 18 I[19] 19.4 -30.4 25.3 0.30 1.19 -1.39 -15.36 1.03 FESSURATA 0.127 0.697 1.33 OK
N6 18 J[18] 5.9 -33.9 28.9 0.30 0.28 -0.50 -15.36 1.03 OK 0.145 0.252 1.15 OK
N6 19 I[20] 33.0 -21.5 21.1 0.30 2.13 -2.27 -15.36 1.03 FESSURATA 0.106 1.135 1.49 OK
N6 19 J[19] 19.4 -24.1 31.3 0.30 1.21 -1.37 -15.36 1.03 FESSURATA 0.157 0.687 1.33 OK
N6 20 I[21] 40.5 -14.7 2.8 0.30 2.65 -2.75 -15.36 1.03 FESSURATA 0.014 1.374 1.57 OK
N6 20 J[20] 33.0 -16.4 25.3 0.30 2.14 -2.25 -15.36 1.03 FESSURATA 0.126 1.126 1.49 OK
N6 21 I[22] 37.3 -13.2 16.7 0.30 2.44 -2.53 -15.36 1.03 FESSURATA 0.084 1.265 1.54 OK
N6 21 J[21] 40.5 -13.8 6.0 0.30 2.65 -2.74 -15.36 1.03 FESSURATA 0.030 1.372 1.57 OK
N6 22 I[23] 27.4 -17.1 24.4 0.30 1.77 -1.88 -15.36 1.03 FESSURATA 0.122 0.941 1.42 OK
N6 22 J[22] 37.3 -16.6 13.5 0.30 2.43 -2.54 -15.36 1.03 FESSURATA 0.067 1.271 1.54 OK
N6 23 I[24] 16.2 -23.6 24.8 0.30 1.00 -1.16 -15.36 1.03 OK 0.124 0.579 1.29 OK
N6 23 J[23] 27.4 -22.0 20.1 0.30 1.75 -1.90 -15.36 1.03 FESSURATA 0.100 0.949 1.43 OK
N6 24 I[25] 5.6 -31.1 23.4 0.30 0.27 -0.48 -15.36 1.03 OK 0.117 0.238 1.14 OK
N6 24 J[24] 16.2 -28.5 19.1 0.30 0.98 -1.17 -15.36 1.03 OK 0.095 0.587 1.29 OK
N6 25 I[26] -3.3 -39.0 19.7 0.30 -0.35 0.09 -15.36 1.03 OK 0.098 0.176 1.11 OK
N6 25 J[25] 5.6 -35.5 16.1 0.30 0.25 -0.49 -15.36 1.03 OK 0.080 0.245 1.15 OK
N6 26 I[27] -9.4 -46.6 13.5 0.30 -0.78 0.47 -15.36 1.03 OK 0.067 0.390 1.21 OK
N6 26 J[26] -3.3 -42.3 10.7 0.30 -0.36 0.08 -15.36 1.03 OK 0.054 0.182 1.12 OK
N6 27 I[28] -12.1 -52.9 6.3 0.30 -0.98 0.63 -15.36 1.03 OK 0.032 0.490 1.25 OK
N6 27 J[27] -9.4 -48.3 4.4 0.30 -0.79 0.46 -15.36 1.03 OK 0.022 0.393 1.21 OK
N6 28 I[29] -11.8 -58.2 0.0 0.30 -0.98 0.59 -15.36 1.03 OK 0.000 0.489 1.25 OK
N6 28 J[28] -12.1 -53.3 1.2 0.30 -0.98 0.63 -15.36 1.03 OK 0.006 0.491 1.25 OK
N6 29 I[30] -10.2 -63.0 2.9 0.30 -0.89 0.47 -15.36 1.03 OK 0.015 0.444 1.23 OK
N6 29 J[29] -11.8 -58.0 3.4 0.30 -0.98 0.59 -15.36 1.03 OK 0.017 0.488 1.25 OK
N6 30 I[31] -7.7 -68.4 5.0 0.35 -0.57 0.18 -15.36 1.03 OK 0.021 0.287 1.16 OK
N6 30 J[30] -10.2 -62.5 4.7 0.35 -0.68 0.32 -15.36 1.03 OK 0.020 0.338 1.19 OK
N6 31 I[32] -5.2 -72.7 7.3 0.40 -0.38 0.01 -15.36 1.03 OK 0.027 0.188 1.12 OK
N6 31 J[31] -7.7 -67.7 6.5 0.40 -0.46 0.12 -15.36 1.03 OK 0.024 0.230 1.14 OK
N6 32 I[33] 1.9 -73.2 22.6 0.45 -0.11 -0.22 -15.36 1.03 OK 0.075 0.163 1.11 OK
N6 32 J[32] -5.2 -68.7 20.4 0.45 -0.31 0.00 -15.36 1.03 OK 0.068 0.153 1.10 OK
N6 33 I[34] 10.8 -74.4 28.7 0.50 0.11 -0.41 -15.36 1.03 OK 0.086 0.204 1.13 OK
N6 33 J[33] 1.9 -69.8 25.7 0.50 -0.09 -0.19 -15.36 1.03 OK 0.077 0.140 1.10 OK
N6 34 I[35] 18.5 -78.7 24.9 0.40 0.50 -0.89 -15.36 1.03 OK 0.093 0.446 1.23 OK
N6 34 J[34] 10.8 -75.0 22.5 0.40 0.22 -0.59 -15.36 1.03 OK 0.084 0.296 1.17 OK
N6 35 I[1] 22.0 -77.4 30.1 0.30 1.21 -1.72 -15.36 1.03 FESSURATA 0.150 0.862 1.40 OK
N6 35 J[35] 18.5 -76.5 29.4 0.30 0.98 -1.49 -15.36 1.03 OK 0.147 0.745 1.35 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]
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Rck [N/mm
2
]  37.0

gc 1.60

fcd, 80%    [N/mm
2
]  15.3

Combinazione di 
carico

Nodo

N6 21 j

Combinazione di 
carico

Nodo

N6 21 j

Combinazione di 
carico

Nodo

N6 8 j

Combinazione di 
carico

Nodo

N6 8 j

Combinazione di 
carico

Nodo

N6 14 

Combinazione di 
carico

Nodo

N6 14 

00 Fck [N/

0 ac

36 fctd, 80%    [N

o n°
Posizione 
del nodo

M

[kN·m

j Calotta 5.

o n°
a           

[m]
φPö

[ra

j 0.024 1.251

o n°
Posizione 
del nodo

M
[kN·m

Volta Dx 4.

o n°
a           

[m]
φPö

[ra

0.060 0.167

o n°
Posizione 
del nodo

M

[kN·m

I Volta Sx 8.

o n°
a           

[m]
φPö

[ra

I 0.081 0.146

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.030

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

1 36.0 5.5

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

6514 3'950 4'08

d        

m/m']
Nd             

[kN/m']
Vd

[kN/

9 37.7 1.7

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

78902 29'950 29'1

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

6 69.9 0.9

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

69605 57'860 58'5

Iterazione ok

Iterazione ok

Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

5 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

83 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

7 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

126 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

9 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

587 OK

CA

V

2.06

0.80

26'400

ed                

[m]

d     
[m]

0.142 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.345 OK

ed                

[m]
d     

[m]

0.130 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.040 OK

ed                

[m]

d     
[m]

0.123 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.032 OK

VERIFICHE SEZ

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

VERIFICA SEZIONE N

VERIFICA SEZIONE N

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    
ed < d/2

σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

ZIONALI

DI CALCOLO

ESSURATE

ODO 21 j

NODO 8 j

ODO 14 I

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

2.97 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.34 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.25 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.04 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.73 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.02 7.14

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

2.03 O

       
Verifica della 

compressione    
σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.53 O

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.69 O

Seite / Pag. 

fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N6 1 I[1] -18.0 -33.0 15.5 0.30 -1.31 1.03 -15.36 1.03 OK 0.077 0.656 1.32 OK
N6 1 J[2] -11.6 -33.0 10.4 0.30 -0.88 0.66 -15.36 1.03 OK 0.052 0.440 1.23 OK
N6 2 I[2] -11.6 -30.8 14.3 0.30 -0.87 0.67 -15.36 1.03 OK 0.072 0.436 1.23 OK
N6 2 J[3] -5.7 -30.8 9.2 0.30 -0.48 0.28 -15.36 1.03 OK 0.046 0.240 1.14 OK
N6 3 I[3] -5.7 -29.9 9.2 0.30 -0.48 0.28 -15.36 1.03 OK 0.046 0.239 1.14 OK
N6 3 J[4] -2.3 -29.9 4.2 0.30 -0.25 0.06 -15.36 1.03 OK 0.021 0.127 1.09 OK
N6 4 I[4] -2.3 -30.1 4.2 0.30 -0.25 0.05 -15.36 1.03 OK 0.021 0.127 1.09 OK
N6 4 J[5] -1.5 -30.1 0.5 0.30 -0.20 0.00 -15.36 1.03 OK 0.002 0.100 1.08 OK
N6 5 I[5] -1.5 -31.4 0.5 0.30 -0.20 -0.01 -15.36 1.03 OK 0.002 0.105 1.08 OK
N6 5 J[6] -3.0 -31.4 5.5 0.30 -0.30 0.09 -15.36 1.03 OK 0.028 0.151 1.10 OK
N6 6 I[6] -3.0 -33.9 5.5 0.30 -0.31 0.09 -15.36 1.03 OK 0.028 0.155 1.10 OK
N6 6 J[7] -7.0 -33.9 10.6 0.30 -0.58 0.35 -15.36 1.03 OK 0.053 0.290 1.17 OK
N6 7 I[7] -7.0 -37.7 6.8 0.30 -0.59 0.34 -15.36 1.03 OK 0.034 0.296 1.17 OK
N6 7 J[8] -4.9 -37.7 1.7 0.30 -0.45 0.20 -15.36 1.03 OK 0.009 0.226 1.14 OK
N6 8 I[9] 3.1 -89.9 15.1 0.30 -0.09 -0.51 -15.36 1.03 OK 0.075 0.300 1.17 OK
N6 8 J[8] 4.9 -90.8 15.8 0.30 0.02 -0.63 -15.36 1.03 OK 0.079 0.314 1.18 OK
N6 9 I[10] 0.1 -87.2 7.9 0.40 -0.21 -0.22 -15.36 1.03 OK 0.030 0.218 1.13 OK
N6 9 J[9] 3.1 -90.9 10.3 0.40 -0.11 -0.34 -15.36 1.03 OK 0.039 0.227 1.14 OK
N6 10 I[11] -4.9 -82.4 13.6 0.50 -0.28 -0.05 -15.36 1.03 OK 0.041 0.165 1.11 OK
N6 10 J[10] 0.1 -86.9 16.7 0.50 -0.17 -0.18 -15.36 1.03 OK 0.050 0.174 1.11 OK
N6 11 I[12] -8.6 -79.7 10.3 0.45 -0.43 0.08 -15.36 1.03 OK 0.034 0.216 1.13 OK
N6 11 J[11] -4.9 -84.2 12.5 0.45 -0.33 -0.04 -15.36 1.03 OK 0.042 0.187 1.12 OK
N6 12 I[13] -8.1 -76.0 1.8 0.40 -0.49 0.11 -15.36 1.03 OK 0.007 0.246 1.15 OK
N6 12 J[12] -8.6 -80.9 1.0 0.40 -0.52 0.12 -15.36 1.03 OK 0.004 0.262 1.15 OK
N6 13 I[14] -8.6 -69.9 0.9 0.35 -0.62 0.22 -15.36 1.03 OK 0.004 0.311 1.17 OK
N6 13 J[13] -8.1 -75.8 1.2 0.35 -0.61 0.18 -15.36 1.03 OK 0.005 0.306 1.17 OK
N6 14 I[15] -11.1 -65.3 5.2 0.30 -0.96 0.52 -15.36 1.03 OK 0.026 0.478 1.25 OK
N6 14 J[14] -8.6 -70.3 4.7 0.30 -0.81 0.34 -15.36 1.03 OK 0.023 0.404 1.22 OK
N6 15 I[16] -15.4 -61.3 9.2 0.30 -1.23 0.82 -15.36 1.03 OK 0.046 0.615 1.30 OK
N6 15 J[15] -11.1 -66.2 8.0 0.30 -0.96 0.52 -15.36 1.03 OK 0.040 0.480 1.25 OK
N6 16 I[17] -17.3 -57.5 4.8 0.30 -1.35 0.96 -15.36 1.03 OK 0.024 0.673 1.32 OK
N6 16 J[16] -15.4 -62.2 2.9 0.30 -1.23 0.82 -15.36 1.03 OK 0.015 0.616 1.30 OK
N6 17 I[18] -14.9 -53.2 3.4 0.30 -1.17 0.82 -15.36 1.03 OK 0.017 0.586 1.29 OK
N6 17 J[17] -17.3 -57.4 6.2 0.30 -1.35 0.96 -15.36 1.03 OK 0.031 0.673 1.32 OK
N6 18 I[19] -8.4 -47.7 11.3 0.30 -0.72 0.40 -15.36 1.03 OK 0.057 0.358 1.20 OK
N6 18 J[18] -14.9 -51.2 14.9 0.30 -1.16 0.82 -15.36 1.03 OK 0.075 0.582 1.29 OK
N6 19 I[20] 0.3 -41.4 11.2 0.30 -0.12 -0.16 -15.36 1.03 OK 0.056 0.138 1.10 OK
N6 19 J[19] -8.4 -44.1 21.4 0.30 -0.70 0.41 -15.36 1.03 OK 0.107 0.352 1.19 OK
N6 20 I[21] 5.1 -36.3 2.5 0.30 0.22 -0.46 -15.36 1.03 OK 0.013 0.231 1.14 OK
N6 20 J[20] 0.3 -38.0 20.0 0.30 -0.11 -0.14 -15.36 1.03 OK 0.100 0.127 1.09 OK
N6 21 I[22] 1.7 -35.5 17.2 0.30 -0.01 -0.23 -15.36 1.03 OK 0.086 0.118 1.09 OK
N6 21 J[21] 5.1 -36.0 5.5 0.30 0.22 -0.46 -15.36 1.03 OK 0.027 0.230 1.14 OK
N6 22 I[23] -6.1 -38.9 20.0 0.30 -0.53 0.27 -15.36 1.03 OK 0.100 0.267 1.16 OK
N6 22 J[22] 1.7 -38.4 9.1 0.30 -0.02 -0.24 -15.36 1.03 OK 0.045 0.128 1.09 OK
N6 23 I[24] -12.8 -44.0 15.8 0.30 -1.00 0.70 -15.36 1.03 OK 0.079 0.498 1.25 OK
N6 23 J[23] -6.1 -42.3 11.0 0.30 -0.54 0.26 -15.36 1.03 OK 0.055 0.272 1.16 OK
N6 24 I[25] -16.7 -49.0 10.2 0.30 -1.28 0.95 -15.36 1.03 OK 0.051 0.640 1.31 OK
N6 24 J[24] -12.8 -46.4 5.8 0.30 -1.00 0.70 -15.36 1.03 OK 0.029 0.502 1.26 OK
N6 25 I[26] -17.3 -53.5 2.9 0.30 -1.33 0.97 -15.36 1.03 OK 0.014 0.665 1.32 OK
N6 25 J[25] -16.7 -50.0 0.8 0.30 -1.28 0.95 -15.36 1.03 OK 0.004 0.641 1.31 OK
N6 26 I[27] -13.5 -57.1 6.1 0.30 -1.09 0.71 -15.36 1.03 OK 0.031 0.546 1.27 OK
N6 26 J[26] -17.3 -52.9 8.9 0.30 -1.33 0.97 -15.36 1.03 OK 0.044 0.663 1.32 OK
N6 27 I[28] -7.8 -60.0 10.6 0.30 -0.72 0.32 -15.36 1.03 OK 0.053 0.359 1.20 OK
N6 27 J[27] -13.5 -55.3 12.5 0.30 -1.09 0.72 -15.36 1.03 OK 0.063 0.543 1.27 OK
N6 28 I[29] -3.5 -63.5 7.8 0.30 -0.45 0.02 -15.36 1.03 OK 0.039 0.223 1.14 OK
N6 28 J[28] -7.8 -58.6 9.1 0.30 -0.71 0.32 -15.36 1.03 OK 0.045 0.356 1.19 OK
N6 29 I[30] -1.3 -67.6 4.2 0.30 -0.31 -0.14 -15.36 1.03 OK 0.021 0.225 1.14 OK
N6 29 J[29] -3.5 -62.6 4.8 0.30 -0.44 0.03 -15.36 1.03 OK 0.024 0.222 1.14 OK
N6 30 I[31] -0.4 -73.1 1.9 0.35 -0.23 -0.19 -15.36 1.03 OK 0.008 0.209 1.13 OK
N6 30 J[30] -1.3 -67.2 1.6 0.35 -0.26 -0.13 -15.36 1.03 OK 0.007 0.192 1.12 OK
N6 31 I[32] -0.1 -78.0 1.4 0.40 -0.20 -0.19 -15.36 1.03 OK 0.005 0.195 1.12 OK
N6 31 J[31] -0.4 -73.0 0.5 0.40 -0.20 -0.17 -15.36 1.03 OK 0.002 0.183 1.12 OK
N6 32 I[33] 4.8 -80.4 15.8 0.45 -0.04 -0.32 -15.36 1.03 OK 0.053 0.179 1.12 OK
N6 32 J[32] -0.1 -75.9 13.6 0.45 -0.17 -0.17 -15.36 1.03 OK 0.045 0.169 1.11 OK
N6 33 I[34] 11.1 -82.6 20.8 0.50 0.10 -0.43 -15.36 1.03 OK 0.062 0.215 1.13 OK
N6 33 J[33] 4.8 -78.1 17.7 0.50 -0.04 -0.27 -15.36 1.03 OK 0.053 0.156 1.11 OK
N6 34 I[35] 15.7 -86.7 15.3 0.40 0.37 -0.81 -15.36 1.03 OK 0.057 0.403 1.21 OK
N6 34 J[34] 11.1 -83.0 12.9 0.40 0.21 -0.62 -15.36 1.03 OK 0.048 0.311 1.17 OK
N6 35 I[1] 18.0 -86.2 20.4 0.30 0.91 -1.49 -15.36 1.03 OK 0.102 0.744 1.35 OK
N6 35 J[35] 15.7 -85.3 19.7 0.30 0.76 -1.33 -15.36 1.03 OK 0.099 0.665 1.32 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]



 

 

 

 

 

 

A.5.4.6. 

 

Load commbination SLU

 

U 6 FEM analyysis 
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.60 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  15.36 fctd, 80%    [N/mm

2
]  1.030 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N6 1 I[1] -21.1 -52.0 15.0 0.30 -1.58 1.23 -15.36 1.03 FESSURATA 0.075 0.790 1.37 OK
N6 1 J[2] -14.9 -52.0 9.9 0.30 -1.17 0.82 -15.36 1.03 OK 0.050 0.583 1.29 OK
N6 2 I[2] -14.9 -47.5 12.5 0.30 -1.15 0.83 -15.36 1.03 OK 0.062 0.575 1.29 OK
N6 2 J[3] -9.9 -47.5 7.4 0.30 -0.82 0.50 -15.36 1.03 OK 0.037 0.410 1.22 OK
N6 3 I[3] -9.9 -44.9 7.4 0.30 -0.81 0.51 -15.36 1.03 OK 0.037 0.406 1.22 OK
N6 3 J[4] -7.5 -44.9 2.3 0.30 -0.65 0.35 -15.36 1.03 OK 0.012 0.325 1.18 OK
N6 4 I[4] -7.5 -44.1 2.3 0.30 -0.65 0.35 -15.36 1.03 OK 0.012 0.323 1.18 OK
N6 4 J[5] -7.5 -44.1 2.3 0.30 -0.65 0.35 -15.36 1.03 OK 0.012 0.323 1.18 OK
N6 5 I[5] -7.5 -44.9 2.3 0.30 -0.65 0.35 -15.36 1.03 OK 0.012 0.325 1.18 OK
N6 5 J[6] -9.9 -44.9 7.4 0.30 -0.81 0.51 -15.36 1.03 OK 0.037 0.406 1.22 OK
N6 6 I[6] -9.9 -47.5 7.4 0.30 -0.82 0.50 -15.36 1.03 OK 0.037 0.410 1.22 OK
N6 6 J[7] -14.9 -47.5 12.5 0.30 -1.15 0.83 -15.36 1.03 OK 0.062 0.575 1.29 OK
N6 7 I[7] -14.9 -52.0 9.9 0.30 -1.17 0.82 -15.36 1.03 OK 0.050 0.583 1.29 OK
N6 7 J[8] -21.1 -52.0 15.0 0.30 -1.58 1.23 -15.36 1.03 FESSURATA 0.075 0.790 1.37 OK
N6 8 I[9] 15.5 -157.6 47.7 0.30 0.51 -1.56 -15.36 1.03 OK 0.239 0.780 1.37 OK
N6 8 J[8] 21.1 -158.5 48.3 0.30 0.88 -1.94 -15.36 1.03 OK 0.241 0.968 1.43 OK
N6 9 I[10] 3.5 -157.4 36.5 0.40 -0.26 -0.52 -15.36 1.03 OK 0.137 0.393 1.21 OK
N6 9 J[9] 15.5 -161.1 37.3 0.40 0.18 -0.99 -15.36 1.03 OK 0.140 0.493 1.25 OK
N6 10 I[11] -11.3 -151.9 45.4 0.50 -0.58 -0.03 -15.36 1.03 OK 0.136 0.304 1.17 OK
N6 10 J[10] 3.5 -156.5 45.6 0.50 -0.23 -0.40 -15.36 1.03 OK 0.137 0.313 1.18 OK
N6 11 I[12] -22.2 -152.8 34.1 0.45 -1.00 0.32 -15.36 1.03 OK 0.114 0.498 1.25 OK
N6 11 J[11] -11.3 -157.3 32.1 0.45 -0.68 -0.01 -15.36 1.03 OK 0.107 0.350 1.19 OK
N6 12 I[13] -22.2 -152.4 2.9 0.40 -1.21 0.45 -15.36 1.03 OK 0.011 0.607 1.30 OK
N6 12 J[12] -22.2 -157.3 2.5 0.40 -1.22 0.43 -15.36 1.03 OK 0.009 0.612 1.30 OK
N6 13 I[14] -20.3 -146.0 1.4 0.35 -1.41 0.57 -15.36 1.03 OK 0.006 0.705 1.34 OK
N6 13 J[13] -22.2 -151.9 8.8 0.35 -1.54 0.61 -15.36 1.03 OK 0.038 0.768 1.36 OK
N6 14 I[15] -16.7 -140.1 0.4 0.30 -1.58 0.61 -15.36 1.03 OK 0.002 0.791 1.37 OK
N6 14 J[14] -20.3 -145.2 13.4 0.30 -1.83 0.87 -15.36 1.03 OK 0.067 0.917 1.42 OK
N6 15 I[16] -11.3 -133.8 2.9 0.30 -1.20 0.31 -15.36 1.03 OK 0.015 0.599 1.29 OK
N6 15 J[15] -16.7 -138.8 18.6 0.30 -1.58 0.65 -15.36 1.03 OK 0.093 0.789 1.37 OK
N6 16 I[17] -4.7 -127.4 3.7 0.30 -0.74 -0.11 -15.36 1.03 OK 0.019 0.425 1.22 OK
N6 16 J[16] -11.3 -132.0 22.2 0.30 -1.19 0.31 -15.36 1.03 OK 0.111 0.596 1.29 OK
N6 17 I[18] 4.0 -120.1 6.6 0.30 -0.14 -0.66 -15.36 1.03 OK 0.033 0.400 1.21 OK
N6 17 J[17] -4.7 -124.3 27.9 0.30 -0.73 -0.10 -15.36 1.03 OK 0.139 0.414 1.22 OK
N6 18 I[19] 14.3 -112.3 8.4 0.30 0.58 -1.32 -15.36 1.03 OK 0.042 0.662 1.32 OK
N6 18 J[18] 4.0 -115.8 32.6 0.30 -0.12 -0.65 -15.36 1.03 OK 0.163 0.386 1.21 OK
N6 19 I[20] 23.9 -105.1 5.8 0.30 1.24 -1.95 -15.36 1.03 FESSURATA 0.029 0.973 1.44 OK
N6 19 J[19] 14.3 -107.8 32.7 0.30 0.59 -1.31 -15.36 1.03 OK 0.163 0.655 1.32 OK
N6 20 I[21] 30.9 -99.7 0.8 0.30 1.73 -2.39 -15.36 1.03 FESSURATA 0.004 1.197 1.51 OK
N6 20 J[20] 23.9 -101.3 28.5 0.30 1.26 -1.93 -15.36 1.03 FESSURATA 0.143 0.966 1.43 OK
N6 21 I[22] 33.6 -96.9 10.7 0.30 1.91 -2.56 -15.36 1.03 FESSURATA 0.054 1.280 1.54 OK
N6 21 J[21] 30.9 -97.5 20.9 0.30 1.74 -2.39 -15.36 1.03 FESSURATA 0.105 1.193 1.51 OK
N6 22 I[23] 30.9 -97.5 20.9 0.30 1.74 -2.39 -15.36 1.03 FESSURATA 0.105 1.193 1.51 OK
N6 22 J[22] 33.6 -96.9 10.7 0.30 1.91 -2.56 -15.36 1.03 FESSURATA 0.054 1.280 1.54 OK
N6 23 I[24] 23.9 -101.3 28.5 0.30 1.26 -1.93 -15.36 1.03 FESSURATA 0.143 0.966 1.43 OK
N6 23 J[23] 30.9 -99.7 0.8 0.30 1.73 -2.39 -15.36 1.03 FESSURATA 0.004 1.197 1.51 OK
N6 24 I[25] 14.3 -107.8 32.7 0.30 0.59 -1.31 -15.36 1.03 OK 0.163 0.655 1.32 OK
N6 24 J[24] 23.9 -105.1 5.8 0.30 1.24 -1.95 -15.36 1.03 FESSURATA 0.029 0.973 1.44 OK
N6 25 I[26] 4.0 -115.8 32.6 0.30 -0.12 -0.65 -15.36 1.03 OK 0.163 0.386 1.21 OK
N6 25 J[25] 14.3 -112.3 8.4 0.30 0.58 -1.32 -15.36 1.03 OK 0.042 0.662 1.32 OK
N6 26 I[27] -4.7 -124.3 27.9 0.30 -0.73 -0.10 -15.36 1.03 OK 0.139 0.414 1.22 OK
N6 26 J[26] 4.0 -120.1 6.6 0.30 -0.14 -0.66 -15.36 1.03 OK 0.033 0.400 1.21 OK
N6 27 I[28] -11.3 -132.0 22.2 0.30 -1.19 0.31 -15.36 1.03 OK 0.111 0.596 1.29 OK
N6 27 J[27] -4.7 -127.4 3.7 0.30 -0.74 -0.11 -15.36 1.03 OK 0.019 0.425 1.22 OK
N6 28 I[29] -16.7 -138.8 18.6 0.30 -1.58 0.65 -15.36 1.03 OK 0.093 0.789 1.37 OK
N6 28 J[28] -11.3 -133.8 2.9 0.30 -1.20 0.31 -15.36 1.03 OK 0.015 0.599 1.29 OK
N6 29 I[30] -20.3 -145.2 13.4 0.30 -1.83 0.87 -15.36 1.03 OK 0.067 0.917 1.42 OK
N6 29 J[29] -16.7 -140.1 0.4 0.30 -1.58 0.65 -15.36 1.03 OK 0.002 0.791 1.37 OK
N6 30 I[31] -22.2 -151.9 8.8 0.35 -1.52 0.65 -15.36 1.03 OK 0.038 0.761 1.36 OK
N6 30 J[30] -20.3 -146.0 1.4 0.35 -1.41 0.57 -15.36 1.03 OK 0.006 0.705 1.34 OK
N6 31 I[32] -22.2 -157.3 2.5 0.40 -1.22 0.44 -15.36 1.03 OK 0.009 0.612 1.30 OK
N6 31 J[31] -22.2 -152.4 2.9 0.40 -1.21 0.45 -15.36 1.03 OK 0.011 0.607 1.30 OK
N6 32 I[33] -11.3 -157.3 32.1 0.45 -0.68 -0.01 -15.36 1.03 OK 0.107 0.350 1.19 OK
N6 32 J[32] -22.2 -152.8 34.1 0.45 -1.00 0.32 -15.36 1.03 OK 0.114 0.498 1.25 OK
N6 33 I[34] 3.5 -156.5 45.6 0.50 -0.23 -0.40 -15.36 1.03 OK 0.137 0.313 1.18 OK
N6 33 J[33] -11.3 -151.9 45.4 0.50 -0.58 -0.03 -15.36 1.03 OK 0.136 0.304 1.17 OK
N6 34 I[35] 15.5 -161.1 37.3 0.40 0.18 -0.99 -15.36 1.03 OK 0.140 0.493 1.25 OK
N6 34 J[34] 3.5 -157.4 36.5 0.40 -0.26 -0.52 -15.36 1.03 OK 0.137 0.393 1.21 OK
N6 35 I[1] 21.1 -158.5 48.3 0.30 0.88 -1.94 -15.36 1.03 OK 0.241 0.968 1.43 OK
N6 35 J[35] 15.5 -157.6 47.7 0.30 0.51 -1.56 -15.36 1.03 OK 0.239 0.780 1.37 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]



 

 

 

 

 

 

Table 8 Beam

Element 

1 

8 

22 
 

m end release in

Type 

Value 

Value 

Value 

nput value 

Fxi Fy

0 0

0 0

0 0

Figu

yi Fzi Mx

0 0 0

0 0 0

0 0 0

ure 20 Beam e

xi Myi 

0 68200

0 0 

0 0 

nd release 

Mzi F

0 0 

0 

0 

Fxj Fyj F

0 0 

0 0 

0 0 

Fzj Mxj 

0 0 

0 0 

0 0 

Seite / Pag. 

Myj 

0 

68200 

24050 
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Mzj 

0 

0 
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Rck [N/mm
2
]  37.0

gc 1.60

fcd, 80%    [N/mm
2
]  15.3

Combinazione di 
carico

Nodo

N6 22 j

Combinazione di 
carico

Nodo

N6 22 j

Combinazione di 
carico

Nodo

N6 1 i

Combinazione di 
carico

Nodo

N6 1 i

Combinazione di 
carico

Nodo

N6 8 j

Combinazione di 
carico

Nodo

N6 8 j

00 Fck [N/

0 ac

36 fctd, 80%    [N

o n°
Posizione 
del nodo

M

[kN·m

j Calotta 14

o n°
a           

[m]
φPö

[ra

j 0.056 0.578

o n°
Posizione 
del nodo

M
[kN·m

Volta Dx 7.

o n°
a           

[m]
φPö

[ra

0.086 0.114

o n°
Posizione 
del nodo

M

[kN·m

Volta Sx 7.

o n°
a           

[m]
φPö

[ra

0.086 0.114

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.030

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

4.1 107.2 11

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

83103 24'050 24'3

d        

m/m']
Nd             

[kN/m']
Vd

[kN/

9 64.8 6.6

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

44604 68'200 68'7

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

9 64.8 6.6

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

42657 68'200 68'8

Iterazione ok

Iterazione ok

Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

.9 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

364 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

6 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

757 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

6 26'400'000

Pöttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

875 OK

CA

V

2.06

0.80

26'400

ed                

[m]

d     
[m]

0.131 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.141 OK

ed                

[m]
d     

[m]

0.121 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.025 OK

ed                

[m]

d     
[m]

0.121 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.024 OK

VERIFICHE SEZ

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

VERIFICA SEZIONE N

VERIFICA SEZIONE N

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    
ed < d/2

σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.03

ZIONALI

DI CALCOLO

ESSURATE

ODO 22 j

NODO 1 i

NODO 8 j

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

3.84 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.32 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.51 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.11 7.14

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.51 15.36

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.11 7.14

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

2.24 O

       
Verifica della 

compressione    
σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.62 O

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcvd (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

1.62 O

Seite / Pag. 

fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK

fica a 
glio

ax ≤ Fcv d

OK
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N6 1 I[1] -7.9 -64.8 6.6 0.30 -0.74 0.31 -15.36 1.03 OK 0.033 0.370 1.20 OK
N6 1 J[2] -12.4 -64.8 11.6 0.30 -1.04 0.61 -15.36 1.03 OK 0.058 0.522 1.26 OK
N6 2 I[2] -12.4 -59.4 12.5 0.30 -1.03 0.63 -15.36 1.03 OK 0.062 0.513 1.26 OK
N6 2 J[3] -7.5 -59.4 7.4 0.30 -0.70 0.30 -15.36 1.03 OK 0.037 0.348 1.19 OK
N6 3 I[3] -7.5 -56.2 7.4 0.30 -0.68 0.31 -15.36 1.03 OK 0.037 0.342 1.19 OK
N6 3 J[4] -5.0 -56.2 2.3 0.30 -0.52 0.15 -15.36 1.03 OK 0.012 0.261 1.15 OK
N6 4 I[4] -5.0 -55.2 2.3 0.30 -0.52 0.15 -15.36 1.03 OK 0.012 0.260 1.15 OK
N6 4 J[5] -5.0 -55.2 2.3 0.30 -0.52 0.15 -15.36 1.03 OK 0.012 0.260 1.15 OK
N6 5 I[5] -5.0 -56.2 2.3 0.30 -0.52 0.15 -15.36 1.03 OK 0.012 0.261 1.15 OK
N6 5 J[6] -7.5 -56.2 7.4 0.30 -0.68 0.31 -15.36 1.03 OK 0.037 0.342 1.19 OK
N6 6 I[6] -7.5 -59.4 7.4 0.30 -0.70 0.30 -15.36 1.03 OK 0.037 0.348 1.19 OK
N6 6 J[7] -12.4 -59.4 12.5 0.30 -1.03 0.63 -15.36 1.03 OK 0.062 0.513 1.26 OK
N6 7 I[7] -12.4 -64.8 11.6 0.30 -1.04 0.61 -15.36 1.03 OK 0.058 0.522 1.26 OK
N6 7 J[8] -7.9 -64.8 6.6 0.30 -0.74 0.31 -15.36 1.03 OK 0.033 0.370 1.20 OK
N6 8 I[9] 3.7 -165.0 35.3 0.30 -0.30 -0.80 -15.36 1.03 OK 0.176 0.550 1.28 OK
N6 8 J[8] 7.9 -165.9 35.8 0.30 -0.03 -1.08 -15.36 1.03 OK 0.179 0.553 1.28 OK
N6 9 I[10] -4.2 -163.7 24.0 0.40 -0.57 -0.25 -15.36 1.03 OK 0.090 0.409 1.22 OK
N6 9 J[9] 3.7 -167.4 24.9 0.40 -0.28 -0.56 -15.36 1.03 OK 0.093 0.419 1.22 OK
N6 10 I[11] -15.5 -158.5 34.5 0.50 -0.69 0.05 -15.36 1.03 OK 0.104 0.344 1.19 OK
N6 10 J[10] -4.2 -163.1 34.7 0.50 -0.43 -0.22 -15.36 1.03 OK 0.104 0.326 1.18 OK
N6 11 I[12] -23.3 -158.0 24.8 0.45 -1.04 0.34 -15.36 1.03 OK 0.083 0.520 1.26 OK
N6 11 J[11] -15.5 -162.5 22.8 0.45 -0.82 0.10 -15.36 1.03 OK 0.076 0.410 1.22 OK
N6 12 I[13] -20.6 -155.1 4.2 0.40 -1.16 0.39 -15.36 1.03 OK 0.016 0.581 1.29 OK
N6 12 J[12] -23.3 -160.1 9.6 0.40 -1.27 0.47 -15.36 1.03 OK 0.036 0.636 1.31 OK
N6 13 I[14] -17.1 -148.1 1.8 0.35 -1.26 0.41 -15.36 1.03 OK 0.008 0.630 1.31 OK
N6 13 J[13] -20.6 -154.0 12.0 0.35 -1.45 0.57 -15.36 1.03 OK 0.052 0.725 1.34 OK
N6 14 I[15] -14.5 -142.1 1.5 0.30 -1.44 0.49 -15.36 1.03 OK 0.007 0.720 1.34 OK
N6 14 J[14] -17.1 -147.1 11.5 0.30 -1.63 0.65 -15.36 1.03 OK 0.058 0.815 1.38 OK
N6 15 I[16] -13.0 -136.5 5.1 0.30 -1.32 0.41 -15.36 1.03 OK 0.025 0.662 1.32 OK
N6 15 J[15] -14.5 -141.4 10.7 0.30 -1.44 0.50 -15.36 1.03 OK 0.053 0.719 1.34 OK
N6 16 I[17] -11.3 -131.3 5.9 0.30 -1.19 0.31 -15.36 1.03 OK 0.029 0.595 1.29 OK
N6 16 J[16] -13.0 -136.0 12.6 0.30 -1.32 0.42 -15.36 1.03 OK 0.063 0.661 1.32 OK
N6 17 I[18] -6.9 -125.8 2.1 0.30 -0.88 0.04 -15.36 1.03 OK 0.011 0.441 1.23 OK
N6 17 J[17] -11.3 -130.0 19.2 0.30 -1.19 0.32 -15.36 1.03 OK 0.096 0.593 1.29 OK
N6 18 I[19] -0.2 -119.7 1.2 0.30 -0.42 -0.38 -15.36 1.03 OK 0.006 0.399 1.21 OK
N6 18 J[18] -6.9 -123.3 25.3 0.30 -0.87 0.05 -15.36 1.03 OK 0.127 0.437 1.23 OK
N6 19 I[20] 6.7 -114.0 0.4 0.30 0.07 -0.83 -15.36 1.03 OK 0.002 0.414 1.22 OK
N6 19 J[19] -0.2 -116.6 27.2 0.30 -0.40 -0.37 -15.36 1.03 OK 0.136 0.389 1.21 OK
N6 20 I[21] 12.0 -109.5 4.2 0.30 0.44 -1.17 -15.36 1.03 OK 0.021 0.584 1.29 OK
N6 20 J[20] 6.7 -111.2 25.2 0.30 0.08 -0.82 -15.36 1.03 OK 0.126 0.409 1.22 OK
N6 21 I[22] 14.1 -107.2 11.9 0.30 0.58 -1.30 -15.36 1.03 OK 0.059 0.648 1.31 OK
N6 21 J[21] 12.0 -107.8 19.8 0.30 0.44 -1.16 -15.36 1.03 OK 0.099 0.581 1.29 OK
N6 22 I[23] 12.0 -107.8 19.8 0.30 0.44 -1.16 -15.36 1.03 OK 0.099 0.581 1.29 OK
N6 22 J[22] 14.1 -107.2 11.9 0.30 0.58 -1.30 -15.36 1.03 OK 0.059 0.648 1.31 OK
N6 23 I[24] 6.7 -111.2 25.2 0.30 0.08 -0.82 -15.36 1.03 OK 0.126 0.409 1.22 OK
N6 23 J[23] 12.0 -109.5 4.2 0.30 0.44 -1.17 -15.36 1.03 OK 0.021 0.584 1.29 OK
N6 24 I[25] -0.2 -116.6 27.2 0.30 -0.40 -0.37 -15.36 1.03 OK 0.136 0.389 1.21 OK
N6 24 J[24] 6.7 -114.0 0.4 0.30 0.07 -0.83 -15.36 1.03 OK 0.002 0.414 1.22 OK
N6 25 I[26] -6.9 -123.3 25.3 0.30 -0.87 0.05 -15.36 1.03 OK 0.127 0.437 1.23 OK
N6 25 J[25] -0.2 -119.7 1.2 0.30 -0.42 -0.38 -15.36 1.03 OK 0.006 0.399 1.21 OK
N6 26 I[27] -11.3 -130.0 19.2 0.30 -1.19 0.32 -15.36 1.03 OK 0.096 0.593 1.29 OK
N6 26 J[26] -6.9 -125.8 2.1 0.30 -0.88 0.04 -15.36 1.03 OK 0.011 0.441 1.23 OK
N6 27 I[28] -13.0 -136.0 12.6 0.30 -1.32 0.42 -15.36 1.03 OK 0.063 0.661 1.32 OK
N6 27 J[27] -11.3 -131.3 5.9 0.30 -1.19 0.31 -15.36 1.03 OK 0.029 0.595 1.29 OK
N6 28 I[29] -14.5 -141.4 10.7 0.30 -1.44 0.50 -15.36 1.03 OK 0.053 0.719 1.34 OK
N6 28 J[28] -13.0 -136.5 5.1 0.30 -1.32 0.41 -15.36 1.03 OK 0.025 0.662 1.32 OK
N6 29 I[30] -17.1 -147.1 11.5 0.30 -1.63 0.65 -15.36 1.03 OK 0.058 0.815 1.38 OK
N6 29 J[29] -14.5 -142.1 1.5 0.30 -1.44 0.49 -15.36 1.03 OK 0.007 0.720 1.34 OK
N6 30 I[31] -20.6 -154.0 12.0 0.35 -1.45 0.57 -15.36 1.03 OK 0.052 0.725 1.34 OK
N6 30 J[30] -17.1 -148.1 1.8 0.35 -1.26 0.41 -15.36 1.03 OK 0.008 0.630 1.31 OK
N6 31 I[32] -23.3 -160.1 9.6 0.40 -1.27 0.47 -15.36 1.03 OK 0.036 0.636 1.31 OK
N6 31 J[31] -20.6 -155.1 4.2 0.40 -1.16 0.39 -15.36 1.03 OK 0.016 0.581 1.29 OK
N6 32 I[33] -15.5 -162.5 22.8 0.45 -0.85 0.10 -15.36 1.03 OK 0.076 0.425 1.22 OK
N6 32 J[32] -23.3 -158.0 24.8 0.45 -1.04 0.34 -15.36 1.03 OK 0.083 0.520 1.26 OK
N6 33 I[34] -4.2 -163.1 34.7 0.50 -0.43 -0.22 -15.36 1.03 OK 0.104 0.326 1.18 OK
N6 33 J[33] -15.5 -158.5 34.5 0.50 -0.72 0.05 -15.36 1.03 OK 0.104 0.360 1.20 OK
N6 34 I[35] 3.7 -167.4 24.8 0.40 -0.28 -0.56 -15.36 1.03 OK 0.093 0.419 1.22 OK
N6 34 J[34] -4.2 -163.7 24.0 0.40 -0.57 -0.25 -15.36 1.03 OK 0.090 0.409 1.22 OK
N6 35 I[1] 7.9 -165.9 35.8 0.30 -0.03 -1.08 -15.36 1.03 OK 0.179 0.553 1.28 OK
N6 35 J[35] 3.7 -165.0 35.3 0.30 -0.30 -0.80 -15.36 1.03 OK 0.176 0.550 1.28 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]



 

 

 

 

 

 

A.5.4.7. 

 

 

Load commbination SLU

 

U 11 
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N11 1 I[1] -7.7 -0.2 5.5 0.30 -0.51 0.51 -20.47 1.37 OK 0.028 0.256 1.50 OK
N11 1 J[2] -5.9 -0.2 1.8 0.30 -0.39 0.39 -20.47 1.37 OK 0.009 0.196 1.47 OK
N11 2 I[2] -5.9 -0.1 9.2 0.30 -0.39 0.39 -20.47 1.37 OK 0.046 0.196 1.47 OK
N11 2 J[3] -2.2 -0.1 5.5 0.30 -0.15 0.15 -20.47 1.37 OK 0.027 0.073 1.41 OK
N11 3 I[3] -2.2 -0.1 5.5 0.30 -0.15 0.15 -20.47 1.37 OK 0.027 0.073 1.41 OK
N11 3 J[4] -0.4 -0.1 1.7 0.30 -0.03 0.03 -20.47 1.37 OK 0.009 0.013 1.38 OK
N11 4 I[4] -0.4 -0.1 1.7 0.30 -0.03 0.03 -20.47 1.37 OK 0.009 0.013 1.38 OK
N11 4 J[5] -0.4 -0.1 1.7 0.30 -0.03 0.03 -20.47 1.37 OK 0.009 0.013 1.38 OK
N11 5 I[5] -0.4 -0.1 1.7 0.30 -0.03 0.03 -20.47 1.37 OK 0.009 0.013 1.38 OK
N11 5 J[6] -2.2 -0.1 5.5 0.30 -0.15 0.15 -20.47 1.37 OK 0.027 0.073 1.41 OK
N11 6 I[6] -2.2 -0.1 5.5 0.30 -0.15 0.15 -20.47 1.37 OK 0.027 0.073 1.41 OK
N11 6 J[7] -5.9 -0.1 9.2 0.30 -0.39 0.39 -20.47 1.37 OK 0.046 0.196 1.47 OK
N11 7 I[7] -5.9 -0.2 1.8 0.30 -0.39 0.39 -20.47 1.37 OK 0.009 0.196 1.47 OK
N11 7 J[8] -7.7 -0.2 5.5 0.30 -0.51 0.51 -20.47 1.37 OK 0.028 0.256 1.50 OK
N11 8 I[9] 4.6 -34.8 25.3 0.30 0.19 -0.43 -20.47 1.37 OK 0.126 0.213 1.48 OK
N11 8 J[8] 7.7 -35.5 27.1 0.30 0.39 -0.63 -20.47 1.37 OK 0.136 0.315 1.52 OK
N11 9 I[10] -2.1 -34.0 17.9 0.40 -0.16 -0.01 -20.47 1.37 OK 0.067 0.085 1.41 OK
N11 9 J[9] 4.6 -36.8 23.3 0.40 0.08 -0.27 -20.47 1.37 OK 0.087 0.133 1.44 OK
N11 10 I[11] -7.8 -30.2 14.7 0.50 -0.25 0.13 -20.47 1.37 OK 0.044 0.124 1.43 OK
N11 10 J[10] -2.1 -33.6 20.6 0.50 -0.12 -0.02 -20.47 1.37 OK 0.062 0.067 1.41 OK
N11 11 I[12] -11.4 -28.9 8.2 0.45 -0.40 0.27 -20.47 1.37 OK 0.027 0.201 1.47 OK
N11 11 J[11] -7.8 -32.2 13.4 0.45 -0.30 0.16 -20.47 1.37 OK 0.045 0.152 1.45 OK
N11 12 I[13] -12.0 -26.9 0.9 0.40 -0.52 0.38 -20.47 1.37 OK 0.003 0.258 1.50 OK
N11 12 J[12] -11.4 -30.6 3.9 0.40 -0.50 0.35 -20.47 1.37 OK 0.015 0.252 1.49 OK
N11 13 I[14] -11.1 -22.5 4.6 0.35 -0.61 0.48 -20.47 1.37 OK 0.020 0.304 1.52 OK
N11 13 J[13] -12.0 -26.9 1.1 0.35 -0.66 0.51 -20.47 1.37 OK 0.005 0.331 1.53 OK
N11 14 I[15] -9.2 -18.4 6.5 0.30 -0.67 0.55 -20.47 1.37 OK 0.032 0.336 1.53 OK
N11 14 J[14] -11.1 -22.1 1.3 0.30 -0.81 0.67 -20.47 1.37 OK 0.007 0.406 1.56 OK
N11 15 I[16] -6.9 -14.1 6.7 0.30 -0.51 0.42 -20.47 1.37 OK 0.034 0.254 1.49 OK
N11 15 J[15] -9.2 -17.7 2.2 0.30 -0.67 0.55 -20.47 1.37 OK 0.011 0.335 1.53 OK
N11 16 I[17] -4.9 -10.0 6.1 0.30 -0.36 0.29 -20.47 1.37 OK 0.031 0.179 1.46 OK
N11 16 J[16] -6.9 -13.5 2.1 0.30 -0.51 0.42 -20.47 1.37 OK 0.010 0.253 1.49 OK
N11 17 I[18] -3.0 -6.1 5.4 0.30 -0.22 0.18 -20.47 1.37 OK 0.027 0.111 1.43 OK
N11 17 J[17] -4.9 -9.2 2.0 0.30 -0.36 0.29 -20.47 1.37 OK 0.010 0.178 1.46 OK
N11 18 I[19] -1.5 -2.7 4.5 0.30 -0.11 0.09 -20.47 1.37 OK 0.022 0.054 1.40 OK
N11 18 J[18] -3.0 -5.3 1.7 0.30 -0.22 0.18 -20.47 1.37 OK 0.008 0.110 1.43 OK
N11 19 I[20] -0.4 -0.1 3.4 0.30 -0.02 0.02 -20.47 1.37 OK 0.017 0.012 1.38 OK
N11 19 J[19] -1.5 -2.1 1.1 0.30 -0.10 0.09 -20.47 1.37 OK 0.005 0.052 1.40 OK
N11 20 I[21] 0.3 1.5 2.3 0.30 0.03 -0.02 -20.47 1.37 OK 0.012 0.008 1.38 OK
N11 20 J[20] -0.4 0.3 0.4 0.30 -0.02 0.02 -20.47 1.37 OK 0.002 0.012 1.38 OK
N11 21 I[22] 0.5 2.1 1.3 0.30 0.04 -0.03 -20.47 1.37 OK 0.007 0.014 1.38 OK
N11 21 J[21] 0.3 1.7 0.5 0.30 0.03 -0.02 -20.47 1.37 OK 0.002 0.008 1.38 OK
N11 22 I[23] 0.3 1.7 0.5 0.30 0.03 -0.02 -20.47 1.37 OK 0.002 0.008 1.38 OK
N11 22 J[22] 0.5 2.1 1.3 0.30 0.04 -0.03 -20.47 1.37 OK 0.007 0.014 1.38 OK
N11 23 I[24] -0.4 0.3 0.4 0.30 -0.02 0.02 -20.47 1.37 OK 0.002 0.012 1.38 OK
N11 23 J[23] 0.3 1.5 2.3 0.30 0.03 -0.02 -20.47 1.37 OK 0.012 0.008 1.38 OK
N11 24 I[25] -1.5 -2.1 1.1 0.30 -0.10 0.09 -20.47 1.37 OK 0.005 0.052 1.40 OK
N11 24 J[24] -0.4 -0.1 3.4 0.30 -0.02 0.02 -20.47 1.37 OK 0.017 0.012 1.38 OK
N11 25 I[26] -3.0 -5.3 1.7 0.30 -0.22 0.18 -20.47 1.37 OK 0.008 0.110 1.43 OK
N11 25 J[25] -1.5 -2.7 4.5 0.30 -0.11 0.09 -20.47 1.37 OK 0.022 0.054 1.40 OK
N11 26 I[27] -4.9 -9.2 2.0 0.30 -0.36 0.29 -20.47 1.37 OK 0.010 0.178 1.46 OK
N11 26 J[26] -3.0 -6.1 5.4 0.30 -0.22 0.18 -20.47 1.37 OK 0.027 0.111 1.43 OK
N11 27 I[28] -6.9 -13.5 2.1 0.30 -0.51 0.42 -20.47 1.37 OK 0.010 0.253 1.49 OK
N11 27 J[27] -4.9 -10.0 6.1 0.30 -0.36 0.29 -20.47 1.37 OK 0.031 0.179 1.46 OK
N11 28 I[29] -9.2 -17.7 2.2 0.30 -0.67 0.55 -20.47 1.37 OK 0.011 0.335 1.53 OK
N11 28 J[28] -6.9 -14.1 6.7 0.30 -0.51 0.42 -20.47 1.37 OK 0.034 0.254 1.49 OK
N11 29 I[30] -11.1 -22.1 1.3 0.30 -0.81 0.67 -20.47 1.37 OK 0.007 0.406 1.56 OK
N11 29 J[29] -9.2 -18.4 6.5 0.30 -0.67 0.55 -20.47 1.37 OK 0.032 0.336 1.53 OK
N11 30 I[31] -12.0 -26.9 1.1 0.35 -0.66 0.51 -20.47 1.37 OK 0.005 0.331 1.53 OK
N11 30 J[30] -11.1 -22.5 4.6 0.35 -0.61 0.48 -20.47 1.37 OK 0.020 0.304 1.52 OK
N11 31 I[32] -11.4 -30.6 3.9 0.40 -0.50 0.35 -20.47 1.37 OK 0.015 0.252 1.49 OK
N11 31 J[31] -12.0 -26.9 0.9 0.40 -0.52 0.38 -20.47 1.37 OK 0.003 0.258 1.50 OK
N11 32 I[33] -7.8 -32.2 13.4 0.45 -0.30 0.16 -20.47 1.37 OK 0.045 0.152 1.45 OK
N11 32 J[32] -11.4 -28.9 8.2 0.45 -0.40 0.27 -20.47 1.37 OK 0.027 0.201 1.47 OK
N11 33 I[34] -2.1 -33.6 20.6 0.50 -0.12 -0.02 -20.47 1.37 OK 0.062 0.067 1.41 OK
N11 33 J[33] -7.8 -30.2 14.7 0.50 -0.25 0.13 -20.47 1.37 OK 0.044 0.124 1.43 OK
N11 34 I[35] 4.6 -36.8 23.3 0.40 0.08 -0.27 -20.47 1.37 OK 0.087 0.133 1.44 OK
N11 34 J[34] -2.1 -34.0 17.9 0.40 -0.16 -0.01 -20.47 1.37 OK 0.067 0.085 1.41 OK
N11 35 I[1] 7.7 -35.5 27.1 0.30 0.39 -0.63 -20.47 1.37 OK 0.136 0.315 1.52 OK
N11 35 J[35] 4.6 -34.8 25.3 0.30 0.19 -0.43 -20.47 1.37 OK 0.126 0.213 1.48 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N12 1 I[1] -7.5 -23.4 3.5 0.30 -0.58 0.42 -20.47 1.37 OK 0.017 0.290 1.51 OK
N12 1 J[2] -6.7 -23.4 0.3 0.30 -0.53 0.37 -20.47 1.37 OK 0.001 0.263 1.50 OK
N12 2 I[2] -6.7 -21.4 9.2 0.30 -0.52 0.38 -20.47 1.37 OK 0.046 0.260 1.50 OK
N12 2 J[3] -3.1 -21.4 5.5 0.30 -0.27 0.13 -20.47 1.37 OK 0.027 0.137 1.44 OK
N12 3 I[3] -3.1 -20.3 5.5 0.30 -0.27 0.14 -20.47 1.37 OK 0.027 0.135 1.44 OK
N12 3 J[4] -1.3 -20.3 1.7 0.30 -0.15 0.02 -20.47 1.37 OK 0.009 0.075 1.41 OK
N12 4 I[4] -1.3 -19.9 1.7 0.30 -0.15 0.02 -20.47 1.37 OK 0.009 0.075 1.41 OK
N12 4 J[5] -1.3 -19.9 1.7 0.30 -0.15 0.02 -20.47 1.37 OK 0.009 0.075 1.41 OK
N12 5 I[5] -1.3 -20.3 1.7 0.30 -0.15 0.02 -20.47 1.37 OK 0.009 0.075 1.41 OK
N12 5 J[6] -3.1 -20.3 5.5 0.30 -0.27 0.14 -20.47 1.37 OK 0.027 0.135 1.44 OK
N12 6 I[6] -3.1 -21.4 5.5 0.30 -0.27 0.13 -20.47 1.37 OK 0.027 0.137 1.44 OK
N12 6 J[7] -6.7 -21.4 9.2 0.30 -0.52 0.38 -20.47 1.37 OK 0.046 0.260 1.50 OK
N12 7 I[7] -6.7 -23.4 0.3 0.30 -0.53 0.37 -20.47 1.37 OK 0.001 0.263 1.50 OK
N12 7 J[8] -7.5 -23.4 3.5 0.30 -0.58 0.42 -20.47 1.37 OK 0.017 0.290 1.51 OK
N12 8 I[9] 5.5 -64.3 17.3 0.30 0.16 -0.58 -20.47 1.37 OK 0.086 0.292 1.51 OK
N12 8 J[8] 7.5 -65.0 16.8 0.30 0.28 -0.72 -20.47 1.37 OK 0.084 0.359 1.54 OK
N12 9 I[10] 1.1 -62.8 14.1 0.40 -0.11 -0.20 -20.47 1.37 OK 0.053 0.157 1.45 OK
N12 9 J[9] 5.5 -65.5 12.9 0.40 0.04 -0.37 -20.47 1.37 OK 0.048 0.186 1.46 OK
N12 10 I[11] -4.7 -59.0 18.1 0.50 -0.23 -0.01 -20.47 1.37 OK 0.054 0.118 1.43 OK
N12 10 J[10] 1.1 -62.4 17.4 0.50 -0.10 -0.15 -20.47 1.37 OK 0.052 0.125 1.43 OK
N12 11 I[12] -9.0 -57.8 13.8 0.45 -0.39 0.14 -20.47 1.37 OK 0.046 0.197 1.47 OK
N12 11 J[11] -4.7 -61.2 12.4 0.45 -0.27 0.00 -20.47 1.37 OK 0.041 0.137 1.44 OK
N12 12 I[13] -9.1 -56.0 1.8 0.40 -0.48 0.20 -20.47 1.37 OK 0.007 0.241 1.49 OK
N12 12 J[12] -9.0 -59.7 0.9 0.40 -0.49 0.19 -20.47 1.37 OK 0.003 0.243 1.49 OK
N12 13 I[14] -8.4 -51.5 0.6 0.35 -0.56 0.26 -20.47 1.37 OK 0.002 0.278 1.51 OK
N12 13 J[13] -9.1 -55.9 3.7 0.35 -0.61 0.29 -20.47 1.37 OK 0.016 0.304 1.52 OK
N12 14 I[15] -6.5 -47.4 1.4 0.30 -0.59 0.27 -20.47 1.37 OK 0.007 0.294 1.51 OK
N12 14 J[14] -8.4 -51.1 6.3 0.30 -0.73 0.39 -20.47 1.37 OK 0.031 0.363 1.54 OK
N12 15 I[16] -3.7 -43.0 2.8 0.30 -0.39 0.10 -20.47 1.37 OK 0.014 0.196 1.47 OK
N12 15 J[15] -6.5 -46.7 8.2 0.30 -0.59 0.27 -20.47 1.37 OK 0.041 0.293 1.51 OK
N12 16 I[17] -0.7 -38.7 3.0 0.30 -0.18 -0.08 -20.47 1.37 OK 0.015 0.129 1.44 OK
N12 16 J[16] -3.7 -42.2 9.0 0.30 -0.39 0.11 -20.47 1.37 OK 0.045 0.194 1.47 OK
N12 17 I[18] 2.8 -34.3 3.8 0.30 0.07 -0.30 -20.47 1.37 OK 0.019 0.150 1.45 OK
N12 17 J[17] -0.7 -37.4 10.3 0.30 -0.17 -0.08 -20.47 1.37 OK 0.052 0.125 1.43 OK
N12 18 I[19] 6.6 -30.1 4.0 0.30 0.34 -0.54 -20.47 1.37 OK 0.020 0.269 1.50 OK
N12 18 J[18] 2.8 -32.7 11.2 0.30 0.08 -0.29 -20.47 1.37 OK 0.056 0.147 1.44 OK
N12 19 I[20] 9.9 -26.5 2.8 0.30 0.57 -0.75 -20.47 1.37 OK 0.014 0.373 1.55 OK
N12 19 J[19] 6.6 -28.5 10.4 0.30 0.34 -0.53 -20.47 1.37 OK 0.052 0.266 1.50 OK
N12 20 I[21] 12.1 -24.1 0.4 0.30 0.73 -0.89 -20.47 1.37 OK 0.002 0.443 1.58 OK
N12 20 J[20] 9.9 -25.3 8.5 0.30 0.57 -0.74 -20.47 1.37 OK 0.042 0.371 1.55 OK
N12 21 I[22] 12.9 -23.0 2.5 0.30 0.78 -0.93 -20.47 1.37 OK 0.013 0.467 1.59 OK
N12 21 J[21] 12.1 -23.4 5.7 0.30 0.73 -0.88 -20.47 1.37 OK 0.028 0.442 1.58 OK
N12 22 I[23] 12.1 -23.4 5.7 0.30 0.73 -0.88 -20.47 1.37 OK 0.028 0.442 1.58 OK
N12 22 J[22] 12.9 -23.0 2.5 0.30 0.78 -0.93 -20.47 1.37 OK 0.013 0.467 1.59 OK
N12 23 I[24] 9.9 -25.3 8.5 0.30 0.57 -0.74 -20.47 1.37 OK 0.042 0.371 1.55 OK
N12 23 J[23] 12.1 -24.1 0.4 0.30 0.73 -0.89 -20.47 1.37 OK 0.002 0.443 1.58 OK
N12 24 I[25] 6.6 -28.5 10.4 0.30 0.34 -0.53 -20.47 1.37 OK 0.052 0.266 1.50 OK
N12 24 J[24] 9.9 -26.5 2.8 0.30 0.57 -0.75 -20.47 1.37 OK 0.014 0.373 1.55 OK
N12 25 I[26] 2.8 -32.7 11.2 0.30 0.08 -0.29 -20.47 1.37 OK 0.056 0.147 1.44 OK
N12 25 J[25] 6.6 -30.1 4.0 0.30 0.34 -0.54 -20.47 1.37 OK 0.020 0.269 1.50 OK
N12 26 I[27] -0.7 -37.4 10.3 0.30 -0.17 -0.08 -20.47 1.37 OK 0.052 0.125 1.43 OK
N12 26 J[26] 2.8 -34.3 3.8 0.30 0.07 -0.30 -20.47 1.37 OK 0.019 0.150 1.45 OK
N12 27 I[28] -3.7 -42.2 9.0 0.30 -0.39 0.11 -20.47 1.37 OK 0.045 0.194 1.47 OK
N12 27 J[27] -0.7 -38.7 3.0 0.30 -0.18 -0.08 -20.47 1.37 OK 0.015 0.129 1.44 OK
N12 28 I[29] -6.5 -46.7 8.2 0.30 -0.59 0.27 -20.47 1.37 OK 0.041 0.293 1.51 OK
N12 28 J[28] -3.7 -43.0 2.8 0.30 -0.39 0.10 -20.47 1.37 OK 0.014 0.196 1.47 OK
N12 29 I[30] -8.4 -51.1 6.3 0.30 -0.73 0.39 -20.47 1.37 OK 0.031 0.363 1.54 OK
N12 29 J[29] -6.5 -47.4 1.4 0.30 -0.59 0.27 -20.47 1.37 OK 0.007 0.294 1.51 OK
N12 30 I[31] -9.1 -55.9 3.7 0.35 -0.61 0.29 -20.47 1.37 OK 0.016 0.304 1.52 OK
N12 30 J[30] -8.4 -51.5 0.6 0.35 -0.56 0.26 -20.47 1.37 OK 0.002 0.278 1.51 OK
N12 31 I[32] -9.0 -59.7 0.9 0.40 -0.49 0.19 -20.47 1.37 OK 0.003 0.243 1.49 OK
N12 31 J[31] -9.1 -56.0 1.8 0.40 -0.48 0.20 -20.47 1.37 OK 0.007 0.241 1.49 OK
N12 32 I[33] -4.7 -61.2 12.4 0.45 -0.27 0.00 -20.47 1.37 OK 0.041 0.137 1.44 OK
N12 32 J[32] -9.0 -57.8 13.8 0.45 -0.39 0.14 -20.47 1.37 OK 0.046 0.197 1.47 OK
N12 33 I[34] 1.1 -62.4 17.4 0.50 -0.10 -0.15 -20.47 1.37 OK 0.052 0.125 1.43 OK
N12 33 J[33] -4.7 -59.0 18.1 0.50 -0.23 -0.01 -20.47 1.37 OK 0.054 0.118 1.43 OK
N12 34 I[35] 5.5 -65.5 12.9 0.40 0.04 -0.37 -20.47 1.37 OK 0.048 0.186 1.46 OK
N12 34 J[34] 1.1 -62.8 14.1 0.40 -0.11 -0.20 -20.47 1.37 OK 0.053 0.157 1.45 OK
N12 35 I[1] 7.5 -65.0 16.8 0.30 0.28 -0.72 -20.47 1.37 OK 0.084 0.359 1.54 OK
N12 35 J[35] 5.5 -64.3 17.3 0.30 0.16 -0.58 -20.47 1.37 OK 0.086 0.292 1.51 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N21 1 I[1] -7.5 -21.0 2.3 0.23 -0.94 0.76 -20.47 1.37 OK 0.015 0.472 1.59 OK
N21 1 J[2] -7.3 -21.0 1.5 0.23 -0.92 0.74 -20.47 1.37 OK 0.010 0.461 1.59 OK
N21 2 I[2] -7.3 -19.1 9.2 0.23 -0.91 0.75 -20.47 1.37 OK 0.060 0.457 1.58 OK
N21 2 J[3] -3.6 -19.1 5.5 0.23 -0.50 0.33 -20.47 1.37 OK 0.036 0.248 1.49 OK
N21 3 I[3] -3.6 -18.0 5.5 0.23 -0.49 0.33 -20.47 1.37 OK 0.036 0.246 1.49 OK
N21 3 J[4] -1.8 -18.0 1.7 0.23 -0.29 0.13 -20.47 1.37 OK 0.011 0.143 1.44 OK
N21 4 I[4] -1.8 -17.6 1.7 0.23 -0.29 0.13 -20.47 1.37 OK 0.011 0.143 1.44 OK
N21 4 J[5] -1.8 -17.6 1.7 0.23 -0.29 0.13 -20.47 1.37 OK 0.011 0.143 1.44 OK
N21 5 I[5] -1.8 -17.8 1.7 0.23 -0.29 0.13 -20.47 1.37 OK 0.011 0.143 1.44 OK
N21 5 J[6] -3.6 -17.8 5.5 0.23 -0.49 0.33 -20.47 1.37 OK 0.036 0.245 1.49 OK
N21 6 I[6] -3.6 -18.8 5.5 0.23 -0.49 0.33 -20.47 1.37 OK 0.036 0.247 1.49 OK
N21 6 J[7] -7.3 -18.8 9.2 0.23 -0.91 0.75 -20.47 1.37 OK 0.060 0.455 1.58 OK
N21 7 I[7] -7.3 -20.4 1.9 0.23 -0.92 0.74 -20.47 1.37 OK 0.012 0.458 1.59 OK
N21 7 J[8] -7.3 -20.4 1.9 0.23 -0.92 0.74 -20.47 1.37 OK 0.012 0.458 1.59 OK
N21 8 I[9] 4.2 -71.7 26.3 0.23 0.16 -0.79 -20.47 1.37 OK 0.171 0.394 1.56 OK
N21 8 J[8] 7.3 -72.4 26.8 0.23 0.51 -1.14 -20.47 1.37 OK 0.175 0.571 1.63 OK
N21 9 I[10] -2.5 -70.9 19.7 0.33 -0.35 -0.07 -20.47 1.37 OK 0.090 0.215 1.48 OK
N21 9 J[9] 4.2 -73.6 21.5 0.33 0.01 -0.45 -20.47 1.37 OK 0.098 0.227 1.48 OK
N21 10 I[11] -9.9 -67.0 21.5 0.43 -0.48 0.17 -20.47 1.37 OK 0.075 0.239 1.49 OK
N21 10 J[10] -2.5 -70.4 23.7 0.43 -0.25 -0.08 -20.47 1.37 OK 0.083 0.164 1.45 OK
N21 11 I[12] -14.9 -66.3 14.2 0.38 -0.79 0.44 -20.47 1.37 OK 0.056 0.396 1.56 OK
N21 11 J[11] -9.9 -69.6 15.8 0.38 -0.59 0.23 -20.47 1.37 OK 0.063 0.297 1.51 OK
N21 12 I[13] -14.7 -64.6 0.7 0.33 -1.01 0.61 -20.47 1.37 OK 0.003 0.503 1.60 OK
N21 12 J[12] -14.9 -68.3 0.1 0.33 -1.03 0.61 -20.47 1.37 OK 0.001 0.513 1.61 OK
N21 13 I[14] -13.3 -60.0 2.8 0.28 -1.24 0.81 -20.47 1.37 OK 0.015 0.618 1.65 OK
N21 13 J[13] -14.7 -64.3 2.6 0.28 -1.35 0.90 -20.47 1.37 OK 0.014 0.677 1.68 OK
N21 14 I[15] -11.4 -55.7 3.7 0.23 -1.54 1.05 -20.47 1.37 OK 0.024 0.768 1.71 OK
N21 14 J[14] -13.3 -59.5 4.1 0.23 -1.77 1.25 -20.47 1.37 OK 0.027 0.886 1.76 OK
N21 15 I[16] -9.6 -51.5 3.2 0.23 -1.31 0.86 -20.47 1.37 OK 0.021 0.655 1.67 OK
N21 15 J[15] -11.4 -55.2 4.1 0.23 -1.53 1.05 -20.47 1.37 OK 0.027 0.766 1.71 OK
N21 16 I[17] -8.1 -47.6 2.3 0.23 -1.12 0.71 -20.47 1.37 OK 0.015 0.562 1.63 OK
N21 16 J[16] -9.6 -51.1 3.7 0.23 -1.31 0.86 -20.47 1.37 OK 0.024 0.654 1.67 OK
N21 17 I[18] -5.7 -43.7 3.7 0.23 -0.84 0.46 -20.47 1.37 OK 0.024 0.419 1.57 OK
N21 17 J[17] -8.1 -46.8 5.8 0.23 -1.12 0.71 -20.47 1.37 OK 0.038 0.561 1.63 OK
N21 18 I[19] -1.5 -39.6 7.1 0.23 -0.34 0.00 -20.47 1.37 OK 0.046 0.172 1.46 OK
N21 18 J[18] -5.7 -42.2 9.8 0.23 -0.83 0.47 -20.47 1.37 OK 0.064 0.416 1.57 OK
N21 19 I[20] 4.2 -35.3 6.9 0.23 0.32 -0.62 -20.47 1.37 OK 0.045 0.312 1.52 OK
N21 19 J[19] -1.5 -37.2 14.4 0.23 -0.33 0.01 -20.47 1.37 OK 0.094 0.167 1.45 OK
N21 20 I[21] 7.5 -31.7 2.3 0.23 0.72 -0.99 -20.47 1.37 OK 0.015 0.497 1.60 OK
N21 20 J[20] 4.2 -32.9 14.4 0.23 0.33 -0.61 -20.47 1.37 OK 0.094 0.307 1.52 OK
N21 21 I[22] 5.3 -31.0 12.1 0.23 0.47 -0.74 -20.47 1.37 OK 0.079 0.370 1.55 OK
N21 21 J[21] 7.5 -31.5 4.7 0.23 0.72 -0.99 -20.47 1.37 OK 0.031 0.496 1.60 OK
N21 22 I[23] 0.5 -33.3 13.1 0.23 -0.09 -0.20 -20.47 1.37 OK 0.086 0.145 1.44 OK
N21 22 J[22] 5.3 -32.9 5.0 0.23 0.46 -0.75 -20.47 1.37 OK 0.033 0.374 1.55 OK
N21 23 I[24] -3.2 -36.6 9.1 0.23 -0.52 0.20 -20.47 1.37 OK 0.059 0.261 1.50 OK
N21 23 J[23] 0.5 -35.4 5.5 0.23 -0.10 -0.20 -20.47 1.37 OK 0.036 0.154 1.45 OK
N21 24 I[25] -5.4 -39.9 5.9 0.23 -0.78 0.44 -20.47 1.37 OK 0.039 0.391 1.56 OK
N21 24 J[24] -3.2 -37.9 2.8 0.23 -0.53 0.20 -20.47 1.37 OK 0.018 0.264 1.50 OK
N21 25 I[26] -6.6 -43.3 3.8 0.23 -0.94 0.56 -20.47 1.37 OK 0.025 0.468 1.59 OK
N21 25 J[25] -5.4 -40.6 1.1 0.23 -0.79 0.43 -20.47 1.37 OK 0.007 0.393 1.56 OK
N21 26 I[27] -7.2 -46.8 2.2 0.23 -1.02 0.61 -20.47 1.37 OK 0.014 0.508 1.61 OK
N21 26 J[26] -6.6 -43.7 0.1 0.23 -0.94 0.56 -20.47 1.37 OK 0.001 0.469 1.59 OK
N21 27 I[28] -7.8 -50.5 1.9 0.23 -1.10 0.66 -20.47 1.37 OK 0.013 0.551 1.63 OK
N21 27 J[27] -7.2 -47.1 0.5 0.23 -1.02 0.61 -20.47 1.37 OK 0.003 0.509 1.61 OK
N21 28 I[29] -9.3 -54.5 3.6 0.23 -1.30 0.82 -20.47 1.37 OK 0.023 0.648 1.67 OK
N21 28 J[28] -7.8 -50.9 2.7 0.23 -1.10 0.66 -20.47 1.37 OK 0.017 0.552 1.63 OK
N21 29 I[30] -11.4 -58.8 4.3 0.23 -1.55 1.04 -20.47 1.37 OK 0.028 0.773 1.72 OK
N21 29 J[29] -9.3 -55.0 3.9 0.23 -1.30 0.82 -20.47 1.37 OK 0.025 0.649 1.67 OK
N21 30 I[31] -13.0 -63.7 3.2 0.28 -1.23 0.77 -20.47 1.37 OK 0.017 0.613 1.65 OK
N21 30 J[30] -11.4 -59.3 3.4 0.28 -1.08 0.66 -20.47 1.37 OK 0.018 0.541 1.62 OK
N21 31 I[32] -13.5 -67.7 0.9 0.33 -0.95 0.54 -20.47 1.37 OK 0.004 0.475 1.59 OK
N21 31 J[31] -13.0 -64.1 1.5 0.33 -0.91 0.52 -20.47 1.37 OK 0.007 0.456 1.58 OK
N21 32 I[33] -8.9 -69.3 14.9 0.38 -0.55 0.19 -20.47 1.37 OK 0.059 0.276 1.50 OK
N21 32 J[32] -13.5 -66.0 13.2 0.38 -0.73 0.39 -20.47 1.37 OK 0.052 0.367 1.55 OK
N21 33 I[34] -1.9 -70.2 22.7 0.43 -0.22 -0.10 -20.47 1.37 OK 0.079 0.163 1.45 OK
N21 33 J[33] -8.9 -66.9 20.4 0.43 -0.44 0.13 -20.47 1.37 OK 0.071 0.222 1.48 OK
N21 34 I[35] 4.6 -73.4 20.4 0.33 0.03 -0.47 -20.47 1.37 OK 0.093 0.237 1.49 OK
N21 34 J[34] -1.9 -70.7 18.7 0.33 -0.32 -0.11 -20.47 1.37 OK 0.085 0.214 1.48 OK
N21 35 I[1] 7.5 -72.3 25.8 0.23 0.54 -1.17 -20.47 1.37 OK 0.168 0.583 1.64 OK
N21 35 J[35] 4.6 -71.6 25.2 0.23 0.20 -0.83 -20.47 1.37 OK 0.164 0.414 1.57 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N21 1 I[1] -6.1 -44.8 5.3 0.23 -0.89 0.50 -20.47 1.37 OK 0.035 0.443 1.58 OK
N21 1 J[2] -9.7 -44.8 9.1 0.23 -1.29 0.90 -20.47 1.37 OK 0.059 0.647 1.67 OK
N21 2 I[2] -9.7 -41.0 9.2 0.23 -1.28 0.92 -20.47 1.37 OK 0.060 0.639 1.66 OK
N21 2 J[3] -6.0 -41.0 5.5 0.23 -0.86 0.50 -20.47 1.37 OK 0.036 0.430 1.57 OK
N21 3 I[3] -6.0 -38.7 5.5 0.23 -0.85 0.51 -20.47 1.37 OK 0.036 0.426 1.57 OK
N21 3 J[4] -4.2 -38.7 1.7 0.23 -0.65 0.31 -20.47 1.37 OK 0.011 0.324 1.53 OK
N21 4 I[4] -4.2 -38.1 1.7 0.23 -0.64 0.31 -20.47 1.37 OK 0.011 0.322 1.53 OK
N21 4 J[5] -4.2 -38.1 1.7 0.23 -0.64 0.31 -20.47 1.37 OK 0.011 0.322 1.53 OK
N21 5 I[5] -4.2 -38.7 1.7 0.23 -0.65 0.31 -20.47 1.37 OK 0.011 0.324 1.53 OK
N21 5 J[6] -6.0 -38.7 5.5 0.23 -0.85 0.51 -20.47 1.37 OK 0.036 0.426 1.57 OK
N21 6 I[6] -6.0 -41.0 5.5 0.23 -0.86 0.50 -20.47 1.37 OK 0.036 0.430 1.57 OK
N21 6 J[7] -9.7 -41.0 9.2 0.23 -1.28 0.92 -20.47 1.37 OK 0.060 0.639 1.66 OK
N21 7 I[7] -9.7 -44.8 9.1 0.23 -1.29 0.90 -20.47 1.37 OK 0.059 0.647 1.67 OK
N21 7 J[8] -6.1 -44.8 5.3 0.23 -0.89 0.50 -20.47 1.37 OK 0.035 0.443 1.58 OK
N21 8 I[9] 2.0 -128.0 35.0 0.23 -0.33 -0.78 -20.47 1.37 OK 0.228 0.556 1.63 OK
N21 8 J[8] 6.1 -128.6 35.5 0.23 0.13 -1.25 -20.47 1.37 OK 0.231 0.626 1.66 OK
N21 9 I[10] -6.4 -127.7 25.5 0.33 -0.74 -0.03 -20.47 1.37 OK 0.116 0.387 1.55 OK
N21 9 J[9] 2.0 -130.4 26.1 0.33 -0.29 -0.51 -20.47 1.37 OK 0.119 0.395 1.56 OK
N21 10 I[11] -16.7 -123.7 31.5 0.43 -0.83 0.25 -20.47 1.37 OK 0.110 0.414 1.57 OK
N21 10 J[10] -6.4 -127.1 31.7 0.43 -0.50 -0.09 -20.47 1.37 OK 0.110 0.296 1.51 OK
N21 11 I[12] -23.2 -123.9 20.6 0.38 -1.29 0.64 -20.47 1.37 OK 0.081 0.645 1.66 OK
N21 11 J[11] -16.7 -127.2 19.1 0.38 -1.03 0.36 -20.47 1.37 OK 0.075 0.514 1.61 OK
N21 12 I[13] -20.5 -121.8 5.1 0.33 -1.50 0.76 -20.47 1.37 OK 0.023 0.750 1.71 OK
N21 12 J[12] -23.2 -125.5 9.1 0.33 -1.66 0.90 -20.47 1.37 OK 0.041 0.829 1.74 OK
N21 13 I[14] -15.8 -116.3 5.5 0.28 -1.63 0.80 -20.47 1.37 OK 0.029 0.813 1.73 OK
N21 13 J[13] -20.5 -120.6 13.1 0.28 -2.00 1.14 -20.47 1.37 OK 0.070 1.000 1.81 OK
N21 14 I[15] -11.1 -111.1 4.4 0.23 -1.75 0.78 -20.47 1.37 OK 0.029 0.873 1.76 OK
N21 14 J[14] -15.8 -114.8 14.1 0.23 -2.29 1.30 -20.47 1.37 OK 0.092 1.147 1.86 OK
N21 15 I[16] -7.7 -106.3 0.9 0.23 -1.34 0.42 -20.47 1.37 OK 0.006 0.670 1.67 OK
N21 15 J[15] -11.1 -109.9 12.5 0.23 -1.74 0.79 -20.47 1.37 OK 0.082 0.871 1.76 OK
N21 16 I[17] -6.4 -102.1 4.2 0.23 -1.17 0.28 -20.47 1.37 OK 0.027 0.583 1.64 OK
N21 16 J[16] -7.7 -105.5 9.5 0.23 -1.34 0.42 -20.47 1.37 OK 0.062 0.668 1.67 OK
N21 17 I[18] -5.1 -98.3 5.5 0.23 -1.01 0.15 -20.47 1.37 OK 0.036 0.504 1.61 OK
N21 17 J[17] -6.4 -101.5 10.3 0.23 -1.16 0.28 -20.47 1.37 OK 0.067 0.581 1.64 OK
N21 18 I[19] -2.9 -94.9 4.7 0.23 -0.74 -0.08 -20.47 1.37 OK 0.030 0.413 1.57 OK
N21 18 J[18] -5.1 -97.5 13.3 0.23 -1.00 0.16 -20.47 1.37 OK 0.086 0.502 1.60 OK
N21 19 I[20] 0.0 -91.7 4.2 0.23 -0.40 -0.40 -20.47 1.37 OK 0.027 0.399 1.56 OK
N21 19 J[19] -2.9 -93.7 15.7 0.23 -0.74 -0.08 -20.47 1.37 OK 0.102 0.407 1.56 OK
N21 20 I[21] 2.6 -89.2 5.9 0.23 -0.10 -0.68 -20.47 1.37 OK 0.038 0.388 1.55 OK
N21 20 J[20] 0.0 -90.4 15.9 0.23 -0.39 -0.40 -20.47 1.37 OK 0.104 0.393 1.56 OK
N21 21 I[22] 3.6 -87.9 9.7 0.23 0.03 -0.79 -20.47 1.37 OK 0.063 0.397 1.56 OK
N21 21 J[21] 2.6 -88.4 13.7 0.23 -0.09 -0.68 -20.47 1.37 OK 0.089 0.384 1.55 OK
N21 22 I[23] 2.6 -88.4 13.7 0.23 -0.09 -0.68 -20.47 1.37 OK 0.089 0.384 1.55 OK
N21 22 J[22] 3.6 -87.9 9.7 0.23 0.03 -0.79 -20.47 1.37 OK 0.063 0.397 1.56 OK
N21 23 I[24] 0.0 -90.4 15.9 0.23 -0.39 -0.40 -20.47 1.37 OK 0.104 0.393 1.56 OK
N21 23 J[23] 2.6 -89.2 5.9 0.23 -0.10 -0.68 -20.47 1.37 OK 0.038 0.388 1.55 OK
N21 24 I[25] -2.9 -93.7 15.7 0.23 -0.74 -0.08 -20.47 1.37 OK 0.102 0.407 1.56 OK
N21 24 J[24] 0.0 -91.7 4.2 0.23 -0.40 -0.40 -20.47 1.37 OK 0.027 0.399 1.56 OK
N21 25 I[26] -5.1 -97.5 13.3 0.23 -1.00 0.16 -20.47 1.37 OK 0.086 0.502 1.60 OK
N21 25 J[25] -2.9 -94.9 4.7 0.23 -0.74 -0.08 -20.47 1.37 OK 0.030 0.413 1.57 OK
N21 26 I[27] -6.4 -101.5 10.3 0.23 -1.16 0.28 -20.47 1.37 OK 0.067 0.581 1.64 OK
N21 26 J[26] -5.1 -98.3 5.5 0.23 -1.01 0.15 -20.47 1.37 OK 0.036 0.504 1.61 OK
N21 27 I[28] -7.7 -105.5 9.5 0.23 -1.34 0.42 -20.47 1.37 OK 0.062 0.668 1.67 OK
N21 27 J[27] -6.4 -102.1 4.2 0.23 -1.17 0.28 -20.47 1.37 OK 0.027 0.583 1.64 OK
N21 28 I[29] -11.1 -109.9 12.5 0.23 -1.74 0.79 -20.47 1.37 OK 0.082 0.871 1.76 OK
N21 28 J[28] -7.7 -106.3 0.9 0.23 -1.34 0.42 -20.47 1.37 OK 0.006 0.670 1.67 OK
N21 29 I[30] -15.8 -114.8 14.1 0.23 -2.29 1.30 -20.47 1.37 OK 0.092 1.147 1.86 OK
N21 29 J[29] -11.1 -111.1 4.4 0.23 -1.75 0.78 -20.47 1.37 OK 0.029 0.873 1.76 OK
N21 30 I[31] -20.5 -120.6 13.1 0.28 -2.00 1.14 -20.47 1.37 OK 0.070 1.000 1.81 OK
N21 30 J[30] -15.8 -116.3 5.5 0.28 -1.63 0.80 -20.47 1.37 OK 0.029 0.813 1.73 OK
N21 31 I[32] -23.2 -125.5 9.1 0.33 -1.66 0.90 -20.47 1.37 OK 0.041 0.829 1.74 OK
N21 31 J[31] -20.5 -121.8 5.1 0.33 -1.50 0.76 -20.47 1.37 OK 0.023 0.750 1.71 OK
N21 32 I[33] -16.7 -127.2 19.1 0.38 -1.03 0.36 -20.47 1.37 OK 0.075 0.514 1.61 OK
N21 32 J[32] -23.2 -123.9 20.6 0.38 -1.29 0.64 -20.47 1.37 OK 0.081 0.645 1.66 OK
N21 33 I[34] -6.4 -127.1 31.7 0.43 -0.50 -0.09 -20.47 1.37 OK 0.110 0.296 1.51 OK
N21 33 J[33] -16.7 -123.7 31.5 0.43 -0.83 0.25 -20.47 1.37 OK 0.110 0.414 1.57 OK
N21 34 I[35] 2.0 -130.5 26.1 0.33 -0.29 -0.51 -20.47 1.37 OK 0.119 0.395 1.56 OK
N21 34 J[34] -6.4 -127.7 25.5 0.33 -0.74 -0.03 -20.47 1.37 OK 0.116 0.387 1.55 OK
N21 35 I[1] 6.1 -128.6 35.5 0.23 0.13 -1.25 -20.47 1.37 OK 0.231 0.626 1.66 OK
N21 35 J[35] 2.0 -128.0 35.0 0.23 -0.33 -0.78 -20.47 1.37 OK 0.228 0.556 1.63 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N22 1 I[1] -12.2 -15.5 10.9 0.23 -1.45 1.32 -20.47 1.37 OK 0.071 0.726 1.70 OK
N22 1 J[2] -7.7 -15.5 7.2 0.23 -0.94 0.80 -20.47 1.37 OK 0.047 0.470 1.59 OK
N22 2 I[2] -7.7 -14.0 9.4 0.23 -0.93 0.81 -20.47 1.37 OK 0.061 0.466 1.59 OK
N22 2 J[3] -3.9 -14.0 5.7 0.23 -0.51 0.39 -20.47 1.37 OK 0.037 0.253 1.49 OK
N22 3 I[3] -3.9 -13.0 5.7 0.23 -0.50 0.39 -20.47 1.37 OK 0.037 0.251 1.49 OK
N22 3 J[4] -2.0 -13.0 1.9 0.23 -0.29 0.17 -20.47 1.37 OK 0.012 0.144 1.44 OK
N22 4 I[4] -2.0 -12.5 1.9 0.23 -0.29 0.18 -20.47 1.37 OK 0.012 0.143 1.44 OK
N22 4 J[5] -2.0 -12.5 1.5 0.23 -0.28 0.17 -20.47 1.37 OK 0.010 0.138 1.44 OK
N22 5 I[5] -2.0 -12.5 1.5 0.23 -0.28 0.17 -20.47 1.37 OK 0.010 0.138 1.44 OK
N22 5 J[6] -3.7 -12.5 5.3 0.23 -0.47 0.36 -20.47 1.37 OK 0.035 0.235 1.49 OK
N22 6 I[6] -3.7 -13.0 5.3 0.23 -0.47 0.36 -20.47 1.37 OK 0.035 0.236 1.49 OK
N22 6 J[7] -7.3 -13.0 9.0 0.23 -0.88 0.77 -20.47 1.37 OK 0.059 0.439 1.58 OK
N22 7 I[7] -7.3 -14.0 4.6 0.23 -0.88 0.76 -20.47 1.37 OK 0.030 0.442 1.58 OK
N22 7 J[8] -10.5 -14.0 8.4 0.23 -1.25 1.13 -20.47 1.37 OK 0.055 0.626 1.66 OK
N22 8 I[9] 7.5 -58.8 25.7 0.23 0.59 -1.11 -20.47 1.37 OK 0.167 0.553 1.63 OK
N22 8 J[8] 10.5 -59.5 26.2 0.23 0.93 -1.45 -20.47 1.37 OK 0.171 0.725 1.70 OK
N22 9 I[10] 0.6 -58.0 20.2 0.33 -0.14 -0.21 -20.47 1.37 OK 0.092 0.176 1.46 OK
N22 9 J[9] 7.5 -60.8 22.0 0.33 0.23 -0.60 -20.47 1.37 OK 0.100 0.298 1.51 OK
N22 10 I[11] -6.9 -54.2 21.8 0.43 -0.35 0.10 -20.47 1.37 OK 0.076 0.175 1.46 OK
N22 10 J[10] 0.6 -57.5 24.1 0.43 -0.11 -0.15 -20.47 1.37 OK 0.084 0.134 1.44 OK
N22 11 I[12] -12.5 -53.6 16.3 0.38 -0.66 0.38 -20.47 1.37 OK 0.065 0.331 1.53 OK
N22 11 J[11] -6.9 -56.9 18.0 0.38 -0.44 0.14 -20.47 1.37 OK 0.071 0.218 1.48 OK
N22 12 I[13] -14.2 -52.9 4.2 0.33 -0.94 0.62 -20.47 1.37 OK 0.019 0.471 1.59 OK
N22 12 J[12] -12.5 -56.6 4.8 0.33 -0.86 0.52 -20.47 1.37 OK 0.022 0.431 1.57 OK
N22 13 I[14] -15.2 -48.9 1.8 0.28 -1.33 0.98 -20.47 1.37 OK 0.010 0.667 1.67 OK
N22 13 J[13] -14.2 -53.3 2.0 0.28 -1.28 0.90 -20.47 1.37 OK 0.011 0.639 1.66 OK
N22 14 I[15] -14.9 -45.3 0.3 0.23 -1.89 1.50 -20.47 1.37 FESSURATA 0.002 0.945 1.78 OK
N22 14 J[14] -15.2 -49.0 0.7 0.23 -1.93 1.51 -20.47 1.37 FESSURATA 0.004 0.966 1.79 OK
N22 15 I[16] -13.3 -41.4 2.8 0.23 -1.69 1.33 -20.47 1.37 OK 0.018 0.844 1.74 OK
N22 15 J[15] -14.9 -45.0 3.7 0.23 -1.89 1.50 -20.47 1.37 FESSURATA 0.024 0.944 1.78 OK
N22 16 I[17] -9.3 -37.1 7.3 0.23 -1.22 0.89 -20.47 1.37 OK 0.048 0.608 1.65 OK
N22 16 J[16] -13.3 -40.5 8.7 0.23 -1.68 1.33 -20.47 1.37 OK 0.057 0.842 1.74 OK
N22 17 I[18] -2.7 -31.9 12.1 0.23 -0.45 0.17 -20.47 1.37 OK 0.079 0.224 1.48 OK
N22 17 J[17] -9.3 -35.0 14.2 0.23 -1.21 0.90 -20.47 1.37 OK 0.093 0.603 1.65 OK
N22 18 I[19] 6.0 -25.9 16.1 0.23 0.57 -0.79 -20.47 1.37 OK 0.105 0.395 1.56 OK
N22 18 J[18] -2.7 -28.5 18.8 0.23 -0.43 0.19 -20.47 1.37 OK 0.123 0.217 1.48 OK
N22 19 I[20] 15.1 -19.8 13.8 0.23 1.63 -1.80 -20.47 1.37 FESSURATA 0.090 0.900 1.77 OK
N22 19 J[19] 6.0 -21.7 21.4 0.23 0.58 -0.77 -20.47 1.37 OK 0.139 0.386 1.55 OK
N22 20 I[21] 20.2 -15.1 1.1 0.23 2.22 -2.36 -20.47 1.37 FESSURATA 0.007 1.178 1.87 OK
N22 20 J[20] 15.1 -16.3 17.8 0.23 1.64 -1.78 -20.47 1.37 FESSURATA 0.116 0.892 1.76 OK
N22 21 I[22] 17.8 -14.1 12.4 0.23 1.96 -2.08 -20.47 1.37 FESSURATA 0.081 1.041 1.82 OK
N22 21 J[21] 20.2 -14.5 4.4 0.23 2.23 -2.35 -20.47 1.37 FESSURATA 0.029 1.176 1.87 OK
N22 22 I[23] 10.9 -16.8 17.1 0.23 1.17 -1.31 -20.47 1.37 OK 0.112 0.656 1.67 OK
N22 22 J[22] 17.8 -16.4 9.1 0.23 1.95 -2.09 -20.47 1.37 FESSURATA 0.059 1.046 1.82 OK
N22 23 I[24] 3.5 -21.4 16.6 0.23 0.31 -0.49 -20.47 1.37 OK 0.108 0.246 1.49 OK
N22 23 J[23] 10.9 -20.2 13.1 0.23 1.15 -1.33 -20.47 1.37 OK 0.085 0.663 1.67 OK
N22 24 I[25] -3.0 -26.4 14.7 0.23 -0.46 0.23 -20.47 1.37 OK 0.096 0.229 1.48 OK
N22 24 J[24] 3.5 -24.5 11.5 0.23 0.29 -0.51 -20.47 1.37 OK 0.075 0.253 1.49 OK
N22 25 I[26] -8.0 -31.6 11.3 0.23 -1.04 0.77 -20.47 1.37 OK 0.074 0.522 1.61 OK
N22 25 J[25] -3.0 -29.0 8.6 0.23 -0.47 0.22 -20.47 1.37 OK 0.056 0.235 1.49 OK
N22 26 I[27] -10.6 -36.5 6.2 0.23 -1.36 1.04 -20.47 1.37 OK 0.040 0.680 1.68 OK
N22 26 J[26] -8.0 -33.3 4.2 0.23 -1.05 0.76 -20.47 1.37 OK 0.027 0.526 1.61 OK
N22 27 I[28] -10.7 -40.5 0.9 0.23 -1.39 1.04 -20.47 1.37 OK 0.006 0.694 1.68 OK
N22 27 J[27] -10.6 -37.0 0.5 0.23 -1.36 1.04 -20.47 1.37 OK 0.003 0.681 1.68 OK
N22 28 I[29] -10.3 -44.1 0.2 0.23 -1.36 0.98 -20.47 1.37 OK 0.002 0.682 1.68 OK
N22 28 J[28] -10.7 -40.4 1.2 0.23 -1.39 1.04 -20.47 1.37 OK 0.008 0.694 1.68 OK
N22 29 I[30] -9.9 -47.7 0.6 0.23 -1.33 0.92 -20.47 1.37 OK 0.004 0.667 1.67 OK
N22 29 J[29] -10.3 -44.0 1.0 0.23 -1.36 0.98 -20.47 1.37 OK 0.006 0.682 1.68 OK
N22 30 I[31] -9.2 -51.9 1.6 0.28 -0.89 0.52 -20.47 1.37 OK 0.008 0.445 1.58 OK
N22 30 J[30] -9.9 -47.6 1.4 0.28 -0.93 0.59 -20.47 1.37 OK 0.007 0.465 1.59 OK
N22 31 I[32] -8.1 -55.4 3.4 0.33 -0.61 0.28 -20.47 1.37 OK 0.015 0.306 1.52 OK
N22 31 J[31] -9.2 -51.7 2.8 0.33 -0.66 0.35 -20.47 1.37 OK 0.013 0.332 1.53 OK
N22 32 I[33] -3.1 -56.2 15.8 0.38 -0.28 -0.02 -20.47 1.37 OK 0.062 0.148 1.44 OK
N22 32 J[32] -8.1 -52.9 14.2 0.38 -0.47 0.20 -20.47 1.37 OK 0.056 0.237 1.49 OK
N22 33 I[34] 3.5 -57.2 21.5 0.43 -0.02 -0.25 -20.47 1.37 OK 0.075 0.133 1.44 OK
N22 33 J[33] -3.1 -53.8 19.2 0.43 -0.23 -0.02 -20.47 1.37 OK 0.067 0.125 1.43 OK
N22 34 I[35] 9.5 -60.3 19.2 0.33 0.34 -0.71 -20.47 1.37 OK 0.087 0.354 1.54 OK
N22 34 J[34] 3.5 -57.6 17.5 0.33 0.02 -0.37 -20.47 1.37 OK 0.079 0.184 1.46 OK
N22 35 I[1] 12.2 -59.3 23.4 0.23 1.13 -1.64 -20.47 1.37 OK 0.153 0.821 1.74 OK
N22 35 J[35] 9.5 -58.6 22.9 0.23 0.82 -1.33 -20.47 1.37 OK 0.149 0.667 1.67 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]



 

 

 

 

 

 

Table 9 Beam

Element 

13 

21 
 
 

 

m end release in

Type 

Value

Value

nput value 

Fxi F

e 0 0

e 0 0

 

Figu

Fyi Fzi M

0 0 

0 0 

ure 21 Beam e

Mxi Myi 

0 0 

0 5170

nd release 

Mzi F

0 0

0 0

xj Fyj F

0 0 0

0 0 0

Fzj Mxj 

0 0 

0 0 
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Rck [N/mm
2
]  37.0

gc 1.20

fcd, 80%    [N/mm
2
]  20.4

Combinazione di 
carico

Nodo

N22 21 j

Combinazione di 
carico

Nodo

N22 21 j

Combinazione di 
carico

Nodo

N22 13 

Combinazione di 
carico

Nodo

N22 13 

00 Fck [N/

0 ac

47 fctd, 80%    [N

o n°
Posizione 
del nodo

M
[kN·m

j Calotta 3.

o n°
a           

[m]
φPö

[ra

j 0.028 0.701

o n°
Posizione 
del nodo

M

[kN·m

i Volta Dx 6.

o n°
a           

[m]
φPö

[ra

i 0.063 0.208

 

/mm
2
]  30.71

cc 0.80

N/mm
2
]  1.373

d        

m/m']
Nd             

[kN/m']
Vd

[kN/

7 26.5 4.0

öttler

ad]
1/CfMIDAS 

[kN*m/rad]
1/CfP

[kN*m

8060 5'170 5'3

d        

m/m']

Nd             

[kN/m']

Vd

[kN/

7 51.5 2.7

öttler

ad]

1/CfMIDAS 

[kN*m/rad]

1/CfP

[kN*m

84266 30'100 31'9

Iterazione ok

Iterazione ok

fctk0.05 [N/mm
2
] 

act

Eφ [N/mm
2
] 

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

0 26'400'000

öttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

15 OK

d             

/m']

Eφ = 0.8·Ecm           

[kN/m2]

7 26'400'000

öttler 

m/rad]

Verifica della 
rotazione massima

 < 4 [mrad]

906 OK

CA

V

2.06

0.80

26'400

ed                

[m]
d     

[m]

0.141 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.191 OK

ed                

[m]

d     
[m]

0.129 0.30

wPöttler

[mm]

Ampiezza d
fessura

w < 1 [mm

0.049 OK

ALCESTRUZZO - DATI 

VERIFICHE SEZIONI F

VERIFICA SEZIONE N

VERIFICA SEZIONE N

VERIFICHE SEZ

Ecm [N/mm
2
] 

φ  

            
Verifica 

dell'eccentricità    

ed < d/2
σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.37

            
Verifica 

dell'eccentricità    
ed < d/2

σ

OK

della 
a
m]

fctd, 80%                

[N/mm2] 

1.37

DI CALCOLO

ESSURATE

ODO 21 j

ODO 13 i

ZIONALI

33'000

0.80

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.92 20.47

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.22 9.52

σd    [N/mm2] 
fcd, 80%       

[N/mm2] 

1.64 20.47

τcp 

[N/mm2] 

σc,lim 

[N/mm2] 

0.07 9.52

       
Verifica della 

compressione    

σd < fcd, 80%  

OK

fcv d (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

2.13 O

       
Verifica della 

compressione    
σd < fcd, 80%  

OK

fcv d (EC2)

 [N/mm2] 

Veri
tag

τcp ,ma

2.03 O
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OK

fica a 
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OK
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σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N22 1 I[1] -12.9 -18.9 12.4 0.23 -1.55 1.32 -20.47 1.37 OK 0.081 0.774 1.72 OK
N22 1 J[2] -7.7 -18.9 8.7 0.23 -0.95 0.79 -20.47 1.37 OK 0.056 0.475 1.59 OK
N22 2 I[2] -7.7 -17.3 8.7 0.23 -0.94 0.79 -20.47 1.37 OK 0.056 0.472 1.59 OK
N22 2 J[3] -4.3 -17.3 4.9 0.23 -0.56 0.41 -20.47 1.37 OK 0.032 0.280 1.51 OK
N22 3 I[3] -4.3 -16.4 4.9 0.23 -0.56 0.41 -20.47 1.37 OK 0.032 0.278 1.51 OK
N22 3 J[4] -2.8 -16.4 1.2 0.23 -0.38 0.24 -20.47 1.37 OK 0.008 0.192 1.47 OK
N22 4 I[4] -2.8 -16.1 1.2 0.23 -0.38 0.24 -20.47 1.37 OK 0.008 0.191 1.47 OK
N22 4 J[5] -3.0 -16.1 2.3 0.23 -0.41 0.27 -20.47 1.37 OK 0.015 0.206 1.47 OK
N22 5 I[5] -3.0 -16.4 2.3 0.23 -0.41 0.27 -20.47 1.37 OK 0.015 0.206 1.47 OK
N22 5 J[6] -5.1 -16.4 6.0 0.23 -0.65 0.51 -20.47 1.37 OK 0.039 0.324 1.53 OK
N22 6 I[6] -5.1 -17.3 6.0 0.23 -0.65 0.50 -20.47 1.37 OK 0.039 0.326 1.53 OK
N22 6 J[7] -9.1 -17.3 9.8 0.23 -1.10 0.95 -20.47 1.37 OK 0.064 0.551 1.63 OK
N22 7 I[7] -9.1 -18.9 9.8 0.23 -1.11 0.94 -20.47 1.37 OK 0.064 0.554 1.63 OK
N22 7 J[8] -14.9 -18.9 13.5 0.23 -1.77 1.31 -20.47 1.37 OK 0.088 0.885 1.76 OK
N22 8 I[9] 12.4 -62.9 21.5 0.23 1.13 -1.67 -20.47 1.37 OK 0.140 0.837 1.74 OK
N22 8 J[8] 14.9 -63.6 22.1 0.23 1.21 -1.96 -20.47 1.37 OK 0.144 0.982 1.80 OK
N22 9 I[10] 6.8 -61.7 15.9 0.33 0.19 -0.56 -20.47 1.37 OK 0.072 0.282 1.51 OK
N22 9 J[9] 12.4 -64.5 17.7 0.33 0.49 -0.88 -20.47 1.37 OK 0.080 0.438 1.58 OK
N22 10 I[11] 0.5 -57.9 18.2 0.43 -0.12 -0.15 -20.47 1.37 OK 0.064 0.135 1.44 OK
N22 10 J[10] 6.8 -61.3 20.5 0.43 0.08 -0.36 -20.47 1.37 OK 0.072 0.182 1.46 OK
N22 11 I[12] -4.2 -56.9 13.5 0.38 -0.32 0.02 -20.47 1.37 OK 0.053 0.162 1.45 OK
N22 11 J[11] 0.5 -60.3 15.2 0.38 -0.14 -0.18 -20.47 1.37 OK 0.060 0.159 1.45 OK
N22 12 I[13] -5.2 -55.6 2.5 0.33 -0.46 0.12 -20.47 1.37 OK 0.011 0.229 1.48 OK
N22 12 J[12] -4.2 -59.3 3.1 0.33 -0.41 0.05 -20.47 1.37 OK 0.014 0.206 1.47 OK
N22 13 I[14] -6.7 -51.5 2.7 0.28 -0.69 0.32 -20.47 1.37 OK 0.015 0.346 1.54 OK
N22 13 J[13] -5.2 -55.9 2.9 0.28 -0.60 0.20 -20.47 1.37 OK 0.016 0.300 1.52 OK
N22 14 I[15] -9.0 -48.3 4.9 0.23 -1.23 0.81 -20.47 1.37 OK 0.032 0.615 1.65 OK
N22 14 J[14] -6.7 -52.0 4.5 0.23 -0.98 0.53 -20.47 1.37 OK 0.029 0.490 1.60 OK
N22 15 I[16] -11.5 -45.4 5.5 0.23 -1.50 1.11 -20.47 1.37 OK 0.036 0.752 1.71 OK
N22 15 J[15] -9.0 -49.0 4.6 0.23 -1.23 0.81 -20.47 1.37 OK 0.030 0.617 1.65 OK
N22 16 I[17] -12.9 -42.5 3.5 0.23 -1.65 1.28 -20.47 1.37 OK 0.023 0.824 1.74 OK
N22 16 J[16] -11.5 -45.9 2.0 0.23 -1.51 1.11 -20.47 1.37 OK 0.013 0.753 1.71 OK
N22 17 I[18] -11.1 -39.2 2.6 0.23 -1.43 1.09 -20.47 1.37 OK 0.017 0.714 1.69 OK
N22 17 J[17] -12.9 -42.3 4.7 0.23 -1.65 1.28 -20.47 1.37 OK 0.030 0.824 1.74 OK
N22 18 I[19] -6.2 -35.1 8.4 0.23 -0.86 0.55 -20.47 1.37 OK 0.055 0.428 1.57 OK
N22 18 J[18] -11.1 -37.7 11.1 0.23 -1.42 1.09 -20.47 1.37 OK 0.072 0.710 1.69 OK
N22 19 I[20] 0.2 -30.5 8.3 0.23 -0.11 -0.15 -20.47 1.37 OK 0.054 0.132 1.44 OK
N22 19 J[19] -6.2 -32.4 15.9 0.23 -0.85 0.56 -20.47 1.37 OK 0.103 0.423 1.57 OK
N22 20 I[21] 3.7 -26.7 1.9 0.23 0.31 -0.54 -20.47 1.37 OK 0.012 0.270 1.50 OK
N22 20 J[20] 0.2 -27.9 14.7 0.23 -0.10 -0.14 -20.47 1.37 OK 0.096 0.121 1.43 OK
N22 21 I[22] 1.2 -26.1 12.9 0.23 0.02 -0.24 -20.47 1.37 OK 0.084 0.122 1.43 OK
N22 21 J[21] 3.7 -26.5 4.0 0.23 0.31 -0.54 -20.47 1.37 OK 0.026 0.269 1.50 OK
N22 22 I[23] -4.7 -28.7 14.9 0.23 -0.65 0.40 -20.47 1.37 OK 0.097 0.326 1.53 OK
N22 22 J[22] 1.2 -28.3 6.9 0.23 0.01 -0.25 -20.47 1.37 OK 0.045 0.127 1.43 OK
N22 23 I[24] -9.7 -32.5 11.9 0.23 -1.24 0.96 -20.47 1.37 OK 0.077 0.621 1.65 OK
N22 23 J[23] -4.7 -31.2 8.3 0.23 -0.66 0.39 -20.47 1.37 OK 0.054 0.332 1.53 OK
N22 24 I[25] -12.8 -36.2 7.7 0.23 -1.60 1.29 -20.47 1.37 OK 0.050 0.802 1.73 OK
N22 24 J[24] -9.7 -34.3 4.5 0.23 -1.25 0.95 -20.47 1.37 OK 0.029 0.625 1.66 OK
N22 25 I[26] -13.2 -39.6 2.3 0.23 -1.67 1.33 -20.47 1.37 OK 0.015 0.837 1.74 OK
N22 25 J[25] -12.8 -37.0 0.4 0.23 -1.61 1.29 -20.47 1.37 OK 0.002 0.804 1.73 OK
N22 26 I[27] -11.3 -42.5 2.9 0.23 -1.46 1.09 -20.47 1.37 OK 0.019 0.731 1.70 OK
N22 26 J[26] -13.2 -39.3 5.0 0.23 -1.67 1.33 -20.47 1.37 OK 0.032 0.836 1.74 OK
N22 27 I[28] -8.8 -45.1 4.2 0.23 -1.20 0.81 -20.47 1.37 OK 0.027 0.599 1.65 OK
N22 27 J[27] -11.3 -41.6 5.6 0.23 -1.46 1.10 -20.47 1.37 OK 0.036 0.730 1.70 OK
N22 28 I[29] -7.5 -48.2 2.3 0.23 -1.06 0.64 -20.47 1.37 OK 0.015 0.529 1.62 OK
N22 28 J[28] -8.8 -44.6 3.2 0.23 -1.20 0.81 -20.47 1.37 OK 0.021 0.598 1.64 OK
N22 29 I[30] -7.0 -51.7 0.7 0.23 -1.02 0.57 -20.47 1.37 OK 0.005 0.512 1.61 OK
N22 29 J[29] -7.5 -48.0 1.1 0.23 -1.06 0.64 -20.47 1.37 OK 0.007 0.528 1.62 OK
N22 30 I[31] -6.8 -56.0 0.6 0.28 -0.72 0.32 -20.47 1.37 OK 0.003 0.361 1.54 OK
N22 30 J[30] -7.0 -51.6 0.4 0.28 -0.72 0.35 -20.47 1.37 OK 0.002 0.362 1.54 OK
N22 31 I[32] -6.3 -59.6 1.8 0.33 -0.52 0.16 -20.47 1.37 OK 0.008 0.262 1.50 OK
N22 31 J[31] -6.8 -55.9 1.2 0.33 -0.54 0.21 -20.47 1.37 OK 0.005 0.272 1.50 OK
N22 32 I[33] -1.7 -60.8 14.7 0.38 -0.23 -0.09 -20.47 1.37 OK 0.058 0.160 1.45 OK
N22 32 J[32] -6.3 -57.5 13.1 0.38 -0.41 0.11 -20.47 1.37 OK 0.052 0.206 1.47 OK
N22 33 I[34] 4.7 -61.9 20.7 0.43 0.01 -0.30 -20.47 1.37 OK 0.072 0.148 1.45 OK
N22 33 J[33] -1.7 -58.5 18.4 0.43 -0.19 -0.08 -20.47 1.37 OK 0.064 0.136 1.44 OK
N22 34 I[35] 10.3 -65.0 18.1 0.33 0.37 -0.77 -20.47 1.37 OK 0.082 0.383 1.55 OK
N22 34 J[34] 4.7 -62.3 16.3 0.33 0.07 -0.45 -20.47 1.37 OK 0.074 0.224 1.48 OK
N22 35 I[1] 12.9 -64.1 22.6 0.23 1.19 -1.74 -20.47 1.37 OK 0.147 0.872 1.76 OK
N22 35 J[35] 10.3 -63.4 22.1 0.23 0.90 -1.45 -20.47 1.37 OK 0.144 0.724 1.70 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]

Nd             

[kN]

Vd             

[kN]

d                 
[m]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.20 acc 0.80 act 0.80 φ  0.80

fcd, 80%    [N/mm
2
]  20.47 fctd, 80%    [N/mm

2
]  1.373 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd, 80%                 

[N/mm2] 

fctd,80%         

[N/mm2] 

τcp 

[N/mm2] 

scp 

[N/mm2] 

fcv d (EC2)

[N/mm2] 

Verifica a taglio
τcp ,max ≤ Fcvd

N22 1 I[1] -10.5 -39.9 2.6 0.23 -1.36 1.02 -20.47 1.37 OK 0.017 0.681 1.68 OK
N22 1 J[2] -10.1 -39.9 1.2 0.23 -1.32 0.98 -20.47 1.37 OK 0.008 0.662 1.67 OK
N22 2 I[2] -10.1 -36.5 9.2 0.23 -1.31 0.99 -20.47 1.37 OK 0.060 0.654 1.67 OK
N22 2 J[3] -6.5 -36.5 5.5 0.23 -0.89 0.58 -20.47 1.37 OK 0.036 0.446 1.58 OK
N22 3 I[3] -6.5 -34.5 5.5 0.23 -0.88 0.58 -20.47 1.37 OK 0.036 0.442 1.58 OK
N22 3 J[4] -4.7 -34.5 1.7 0.23 -0.68 0.38 -20.47 1.37 OK 0.011 0.340 1.53 OK
N22 4 I[4] -4.7 -33.9 1.7 0.23 -0.68 0.38 -20.47 1.37 OK 0.011 0.339 1.53 OK
N22 4 J[5] -4.7 -33.9 1.7 0.23 -0.68 0.38 -20.47 1.37 OK 0.011 0.339 1.53 OK
N22 5 I[5] -4.7 -34.5 1.7 0.23 -0.68 0.38 -20.47 1.37 OK 0.011 0.340 1.53 OK
N22 5 J[6] -6.5 -34.5 5.5 0.23 -0.88 0.58 -20.47 1.37 OK 0.036 0.442 1.58 OK
N22 6 I[6] -6.5 -36.5 5.5 0.23 -0.89 0.58 -20.47 1.37 OK 0.036 0.446 1.58 OK
N22 6 J[7] -10.1 -36.5 9.2 0.23 -1.31 0.99 -20.47 1.37 OK 0.060 0.654 1.67 OK
N22 7 I[7] -10.1 -39.9 1.2 0.23 -1.32 0.98 -20.47 1.37 OK 0.008 0.662 1.67 OK
N22 7 J[8] -10.5 -39.9 2.6 0.23 -1.36 1.02 -20.47 1.37 OK 0.017 0.681 1.68 OK
N22 8 I[9] 6.4 -118.9 35.0 0.23 0.21 -1.24 -20.47 1.37 OK 0.228 0.621 1.65 OK
N22 8 J[8] 10.5 -119.6 35.5 0.23 0.67 -1.71 -20.47 1.37 OK 0.231 0.854 1.75 OK
N22 9 I[10] -2.3 -118.7 26.3 0.33 -0.49 -0.23 -20.47 1.37 OK 0.120 0.360 1.54 OK
N22 9 J[9] 6.4 -121.5 27.0 0.33 -0.02 -0.72 -20.47 1.37 OK 0.123 0.368 1.55 OK
N22 10 I[11] -12.9 -114.7 32.5 0.43 -0.69 0.15 -20.47 1.37 OK 0.113 0.343 1.53 OK
N22 10 J[10] -2.3 -118.1 32.7 0.43 -0.35 -0.20 -20.47 1.37 OK 0.114 0.275 1.50 OK
N22 11 I[12] -20.3 -115.2 23.3 0.38 -1.15 0.54 -20.47 1.37 OK 0.092 0.573 1.63 OK
N22 11 J[11] -12.9 -118.5 21.8 0.38 -0.85 0.22 -20.47 1.37 OK 0.086 0.424 1.57 OK
N22 12 I[13] -19.4 -114.2 0.3 0.33 -1.41 0.72 -20.47 1.37 OK 0.002 0.706 1.69 OK
N22 12 J[12] -20.3 -117.8 4.4 0.33 -1.47 0.76 -20.47 1.37 OK 0.020 0.737 1.70 OK
N22 13 I[14] -17.0 -109.2 0.9 0.28 -1.69 0.91 -20.47 1.37 OK 0.005 0.844 1.74 OK
N22 13 J[13] -19.4 -113.6 8.5 0.28 -1.89 1.08 -20.47 1.37 OK 0.045 0.944 1.78 OK
N22 14 I[15] -14.1 -104.6 0.7 0.23 -2.06 1.15 -20.47 1.37 OK 0.005 1.029 1.82 OK
N22 14 J[14] -17.0 -108.4 10.3 0.23 -2.39 1.37 -20.47 1.37 OK 0.067 1.197 1.88 OK
N22 15 I[16] -11.4 -100.1 0.4 0.23 -1.72 0.85 -20.47 1.37 OK 0.003 0.862 1.75 OK
N22 15 J[15] -14.1 -103.8 11.2 0.23 -2.05 1.15 -20.47 1.37 OK 0.073 1.027 1.82 OK
N22 16 I[17] -8.3 -95.8 0.7 0.23 -1.35 0.52 -20.47 1.37 OK 0.005 0.677 1.68 OK
N22 16 J[16] -11.4 -99.2 12.9 0.23 -1.72 0.86 -20.47 1.37 OK 0.084 0.861 1.75 OK
N22 17 I[18] -3.4 -91.1 1.7 0.23 -0.78 -0.01 -20.47 1.37 OK 0.011 0.396 1.56 OK
N22 17 J[17] -8.3 -94.2 17.5 0.23 -1.35 0.53 -20.47 1.37 OK 0.114 0.674 1.68 OK
N22 18 I[19] 2.9 -85.9 3.6 0.23 -0.05 -0.70 -20.47 1.37 OK 0.023 0.373 1.55 OK
N22 18 J[18] -3.4 -88.5 21.5 0.23 -0.77 0.00 -20.47 1.37 OK 0.140 0.387 1.55 OK
N22 19 I[20] 9.1 -81.1 2.3 0.23 0.68 -1.38 -20.47 1.37 OK 0.015 0.690 1.68 OK
N22 19 J[19] 2.9 -83.0 22.2 0.23 -0.03 -0.69 -20.47 1.37 OK 0.145 0.361 1.54 OK
N22 20 I[21] 13.6 -77.4 1.8 0.23 1.21 -1.88 -20.47 1.37 OK 0.012 0.941 1.78 OK
N22 20 J[20] 9.1 -78.6 19.9 0.23 0.69 -1.37 -20.47 1.37 OK 0.130 0.685 1.68 OK
N22 21 I[22] 15.4 -75.6 8.4 0.23 1.33 -2.07 -20.47 1.37 OK 0.055 1.036 1.82 OK
N22 21 J[21] 13.6 -76.0 15.1 0.23 1.22 -1.88 -20.47 1.37 OK 0.098 0.938 1.78 OK
N22 22 I[23] 13.6 -76.0 15.1 0.23 1.22 -1.88 -20.47 1.37 OK 0.098 0.938 1.78 OK
N22 22 J[22] 15.4 -75.6 8.4 0.23 1.33 -2.07 -20.47 1.37 OK 0.055 1.036 1.82 OK
N22 23 I[24] 9.1 -78.6 19.9 0.23 0.69 -1.37 -20.47 1.37 OK 0.130 0.685 1.68 OK
N22 23 J[23] 13.6 -77.4 1.8 0.23 1.21 -1.88 -20.47 1.37 OK 0.012 0.941 1.78 OK
N22 24 I[25] 2.9 -83.0 22.2 0.23 -0.03 -0.69 -20.47 1.37 OK 0.145 0.361 1.54 OK
N22 24 J[24] 9.1 -81.1 2.3 0.23 0.68 -1.38 -20.47 1.37 OK 0.015 0.690 1.68 OK
N22 25 I[26] -3.4 -88.5 21.5 0.23 -0.77 0.00 -20.47 1.37 OK 0.140 0.387 1.55 OK
N22 25 J[25] 2.9 -85.9 3.6 0.23 -0.05 -0.70 -20.47 1.37 OK 0.023 0.373 1.55 OK
N22 26 I[27] -8.3 -94.2 17.5 0.23 -1.35 0.53 -20.47 1.37 OK 0.114 0.674 1.68 OK
N22 26 J[26] -3.4 -91.1 1.7 0.23 -0.78 -0.01 -20.47 1.37 OK 0.011 0.396 1.56 OK
N22 27 I[28] -11.4 -99.2 12.9 0.23 -1.72 0.86 -20.47 1.37 OK 0.084 0.861 1.75 OK
N22 27 J[27] -8.3 -95.8 0.7 0.23 -1.35 0.52 -20.47 1.37 OK 0.005 0.677 1.68 OK
N22 28 I[29] -14.1 -103.8 11.2 0.23 -2.05 1.15 -20.47 1.37 OK 0.073 1.027 1.82 OK
N22 28 J[28] -11.4 -100.1 0.4 0.23 -1.72 0.85 -20.47 1.37 OK 0.003 0.862 1.75 OK
N22 29 I[30] -17.0 -108.4 10.3 0.23 -2.39 1.37 -20.47 1.37 OK 0.067 1.197 1.88 OK
N22 29 J[29] -14.1 -104.6 0.7 0.23 -2.06 1.15 -20.47 1.37 OK 0.005 1.029 1.82 OK
N22 30 I[31] -19.4 -113.6 8.5 0.28 -1.89 1.08 -20.47 1.37 OK 0.045 0.944 1.78 OK
N22 30 J[30] -17.0 -109.2 0.9 0.28 -1.69 0.91 -20.47 1.37 OK 0.005 0.844 1.74 OK
N22 31 I[32] -20.3 -117.8 4.4 0.33 -1.47 0.76 -20.47 1.37 OK 0.020 0.737 1.70 OK
N22 31 J[31] -19.4 -114.2 0.3 0.33 -1.41 0.72 -20.47 1.37 OK 0.002 0.706 1.69 OK
N22 32 I[33] -12.9 -118.5 21.8 0.38 -0.85 0.22 -20.47 1.37 OK 0.086 0.424 1.57 OK
N22 32 J[32] -20.3 -115.2 23.3 0.38 -1.15 0.54 -20.47 1.37 OK 0.092 0.573 1.63 OK
N22 33 I[34] -2.3 -118.1 32.7 0.43 -0.35 -0.20 -20.47 1.37 OK 0.114 0.275 1.50 OK
N22 33 J[33] -12.9 -114.7 32.5 0.43 -0.69 0.15 -20.47 1.37 OK 0.113 0.343 1.53 OK
N22 34 I[35] 6.4 -121.5 27.0 0.33 -0.02 -0.72 -20.47 1.37 OK 0.123 0.368 1.55 OK
N22 34 J[34] -2.3 -118.7 26.3 0.33 -0.49 -0.23 -20.47 1.37 OK 0.120 0.360 1.54 OK
N22 35 I[1] 10.5 -119.6 35.5 0.23 0.67 -1.71 -20.47 1.37 OK 0.231 0.854 1.75 OK
N22 35 J[35] 6.4 -118.9 35.0 0.23 0.21 -1.24 -20.47 1.37 OK 0.228 0.621 1.65 OK

Sollecitazioni interne Resistenze di progetto
Risultato verifica

Verifica a taglio secondo EC2

VERIFICHE SEZIONALI

CALCESTRUZZO - DATI DI CALCOLO

VERIFICHE SEZIONI NON FESSURATE

Combinazione di 
carico

Elemento Nodo
Md

[kN·m]
Nd             

[kN]
Vd             

[kN]
d                 

[m]



 

 

 

 

 

 

A.5.4.13

 

 
 

3. Load commbination SLE

 

E 1 

Seite / Pag. 

 

165/237 

 

 

 

 



 

 

   

  Seite / Pag. 166/237 

   

   

 

 
  

Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 1 1 I[1] -5.5 -23.0 1.8 0.30 -0.44 0.29 -30.71 2.06 OK
NSLE - 1 1 J[2] -7.3 -23.0 5.6 0.30 -0.56 0.41 -30.71 2.06 OK
NSLE - 1 2 I[2] -7.3 -21.0 9.2 0.30 -0.56 0.42 -30.71 2.06 OK
NSLE - 1 2 J[3] -3.6 -21.0 5.5 0.30 -0.31 0.17 -30.71 2.06 OK
NSLE - 1 3 I[3] -3.6 -19.9 5.5 0.30 -0.31 0.18 -30.71 2.06 OK
NSLE - 1 3 J[4] -1.8 -19.9 1.7 0.30 -0.19 0.06 -30.71 2.06 OK
NSLE - 1 4 I[4] -1.8 -19.6 1.7 0.30 -0.19 0.06 -30.71 2.06 OK
NSLE - 1 4 J[5] -1.8 -19.6 1.7 0.30 -0.19 0.06 -30.71 2.06 OK
NSLE - 1 5 I[5] -1.8 -19.9 1.7 0.30 -0.19 0.06 -30.71 2.06 OK
NSLE - 1 5 J[6] -3.6 -19.9 5.5 0.30 -0.31 0.18 -30.71 2.06 OK
NSLE - 1 6 I[6] -3.6 -21.0 5.5 0.30 -0.31 0.17 -30.71 2.06 OK
NSLE - 1 6 J[7] -7.3 -21.0 9.2 0.30 -0.56 0.42 -30.71 2.06 OK
NSLE - 1 7 I[7] -7.3 -23.0 5.6 0.30 -0.56 0.41 -30.71 2.06 OK
NSLE - 1 7 J[8] -5.5 -23.0 1.8 0.30 -0.44 0.29 -30.71 2.06 OK
NSLE - 1 8 I[9] 2.2 -78.5 27.8 0.30 -0.11 -0.41 -30.71 2.06 OK
NSLE - 1 8 J[8] 5.5 -79.2 28.3 0.30 0.10 -0.63 -30.71 2.06 OK
NSLE - 1 9 I[10] -4.9 -77.8 20.6 0.40 -0.38 -0.01 -30.71 2.06 OK
NSLE - 1 9 J[9] 2.2 -80.5 22.4 0.40 -0.12 -0.28 -30.71 2.06 OK
NSLE - 1 10 I[11] -12.6 -73.9 22.5 0.50 -0.45 0.15 -30.71 2.06 OK
NSLE - 1 10 J[10] -4.9 -77.3 24.8 0.50 -0.27 -0.04 -30.71 2.06 OK
NSLE - 1 11 I[12] -17.5 -73.3 14.2 0.45 -0.68 0.36 -30.71 2.06 OK
NSLE - 1 11 J[11] -12.6 -76.6 15.9 0.45 -0.54 0.20 -30.71 2.06 OK
NSLE - 1 12 I[13] -16.7 -71.3 2.5 0.40 -0.80 0.45 -30.71 2.06 OK
NSLE - 1 12 J[12] -17.5 -75.0 1.8 0.40 -0.84 0.47 -30.71 2.06 OK
NSLE - 1 13 I[14] -14.3 -66.4 4.9 0.35 -0.89 0.51 -30.71 2.06 OK
NSLE - 1 13 J[13] -16.7 -70.8 4.7 0.35 -1.02 0.62 -30.71 2.06 OK
NSLE - 1 14 I[15] -11.3 -61.9 5.8 0.30 -0.96 0.55 -30.71 2.06 OK
NSLE - 1 14 J[14] -14.3 -65.7 6.2 0.30 -1.17 0.74 -30.71 2.06 OK
NSLE - 1 15 I[16] -8.7 -57.5 4.8 0.30 -0.77 0.39 -30.71 2.06 OK
NSLE - 1 15 J[15] -11.3 -61.1 5.7 0.30 -0.96 0.55 -30.71 2.06 OK
NSLE - 1 16 I[17] -7.1 -53.4 2.6 0.30 -0.65 0.29 -30.71 2.06 OK
NSLE - 1 16 J[16] -8.7 -56.8 4.0 0.30 -0.77 0.39 -30.71 2.06 OK
NSLE - 1 17 I[18] -5.7 -49.6 1.8 0.30 -0.54 0.21 -30.71 2.06 OK
NSLE - 1 17 J[17] -7.1 -52.7 3.9 0.30 -0.65 0.30 -30.71 2.06 OK
NSLE - 1 18 I[19] -4.2 -46.3 1.6 0.30 -0.43 0.12 -30.71 2.06 OK
NSLE - 1 18 J[18] -5.7 -48.9 4.3 0.30 -0.54 0.21 -30.71 2.06 OK
NSLE - 1 19 I[20] -3.0 -43.8 0.9 0.30 -0.34 0.05 -30.71 2.06 OK
NSLE - 1 19 J[19] -4.2 -45.7 4.1 0.30 -0.43 0.13 -30.71 2.06 OK
NSLE - 1 20 I[21] -2.2 -42.1 0.2 0.30 -0.28 0.00 -30.71 2.06 OK
NSLE - 1 20 J[20] -3.0 -43.3 3.4 0.30 -0.34 0.05 -30.71 2.06 OK
NSLE - 1 21 I[22] -1.9 -41.4 1.3 0.30 -0.26 -0.01 -30.71 2.06 OK
NSLE - 1 21 J[21] -2.2 -41.8 2.4 0.30 -0.28 0.00 -30.71 2.06 OK
NSLE - 1 22 I[23] -2.2 -41.8 2.4 0.30 -0.28 0.00 -30.71 2.06 OK
NSLE - 1 22 J[22] -1.9 -41.4 1.3 0.30 -0.26 -0.01 -30.71 2.06 OK
NSLE - 1 23 I[24] -3.0 -43.3 3.4 0.30 -0.37 0.05 -30.71 2.06 OK
NSLE - 1 23 J[23] -2.2 -42.1 0.2 0.30 -0.28 0.00 -30.71 2.06 OK
NSLE - 1 24 I[25] -4.2 -45.7 4.1 0.30 -0.53 0.13 -30.71 2.06 OK
NSLE - 1 24 J[24] -3.0 -43.8 0.9 0.30 -0.37 0.05 -30.71 2.06 OK
NSLE - 1 25 I[26] -5.7 -48.9 4.3 0.30 -0.57 0.21 -30.71 2.06 OK
NSLE - 1 25 J[25] -4.2 -46.3 1.6 0.30 -0.53 0.12 -30.71 2.06 OK
NSLE - 1 26 I[27] -7.1 -52.7 3.9 0.30 -0.65 0.30 -30.71 2.06 OK
NSLE - 1 26 J[26] -5.7 -49.6 1.8 0.30 -0.57 0.21 -30.71 2.06 OK
NSLE - 1 27 I[28] -8.7 -56.8 4.0 0.30 -0.77 0.39 -30.71 2.06 OK
NSLE - 1 27 J[27] -7.1 -53.4 2.6 0.30 -0.65 0.29 -30.71 2.06 OK
NSLE - 1 28 I[29] -11.3 -61.1 5.7 0.30 -0.96 0.55 -30.71 2.06 OK
NSLE - 1 28 J[28] -8.7 -57.5 4.8 0.30 -0.77 0.39 -30.71 2.06 OK
NSLE - 1 29 I[30] -14.3 -65.7 6.2 0.30 -1.17 0.74 -30.71 2.06 OK
NSLE - 1 29 J[29] -11.3 -61.9 5.8 0.30 -0.96 0.55 -30.71 2.06 OK
NSLE - 1 30 I[31] -16.7 -70.8 4.7 0.35 -1.02 0.62 -30.71 2.06 OK
NSLE - 1 30 J[30] -14.3 -66.4 4.8 0.35 -0.89 0.51 -30.71 2.06 OK
NSLE - 1 31 I[32] -17.5 -75.0 1.8 0.40 -0.84 0.47 -30.71 2.06 OK
NSLE - 1 31 J[31] -16.7 -71.3 2.5 0.40 -0.80 0.45 -30.71 2.06 OK
NSLE - 1 32 I[33] -12.6 -76.6 15.9 0.45 -0.54 0.20 -30.71 2.06 OK
NSLE - 1 32 J[32] -17.5 -73.3 14.2 0.45 -0.68 0.36 -30.71 2.06 OK
NSLE - 1 33 I[34] -4.9 -77.3 24.8 0.50 -0.27 -0.04 -30.71 2.06 OK
NSLE - 1 33 J[33] -12.6 -73.9 22.5 0.50 -0.45 0.15 -30.71 2.06 OK
NSLE - 1 34 I[35] 2.2 -80.5 22.4 0.40 -0.12 -0.28 -30.71 2.06 OK
NSLE - 1 34 J[34] -4.9 -77.8 20.6 0.40 -0.38 -0.01 -30.71 2.06 OK
NSLE - 1 35 I[1] 5.5 -79.2 28.3 0.30 0.10 -0.63 -30.71 2.06 OK
NSLE - 1 35 J[35] 2.2 -78.5 27.8 0.30 -0.11 -0.41 -30.71 2.06 OK

σc, max -1.17

σt, max 0.74

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]



 

 

 

 

 

 

A.5.4.14

 
 

4. Load commbination SLE

 

E 2 

Seite / Pag. 

 

167/237 

 

 

 



 

 

   

  Seite / Pag. 168/237 

   

   

 

 
  

Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 2 1 I[1] -11.4 -8.0 11.4 0.30 -0.79 0.73 -30.71 2.06 OK
NSLE - 2 1 J[2] -6.6 -8.0 7.6 0.30 -0.47 0.42 -30.71 2.06 OK
NSLE - 2 2 I[2] -6.6 -7.4 9.2 0.30 -0.47 0.42 -30.71 2.06 OK
NSLE - 2 2 J[3] -3.0 -7.4 5.5 0.30 -0.22 0.17 -30.71 2.06 OK
NSLE - 2 3 I[3] -3.0 -7.0 5.5 0.30 -0.22 0.17 -30.71 2.06 OK
NSLE - 2 3 J[4] -1.2 -7.0 1.7 0.30 -0.10 0.05 -30.71 2.06 OK
NSLE - 2 4 I[4] -1.2 -6.8 1.7 0.30 -0.10 0.05 -30.71 2.06 OK
NSLE - 2 4 J[5] -1.2 -6.8 1.7 0.30 -0.10 0.05 -30.71 2.06 OK
NSLE - 2 5 I[5] -1.2 -7.0 1.7 0.30 -0.10 0.05 -30.71 2.06 OK
NSLE - 2 5 J[6] -3.0 -7.0 5.5 0.30 -0.22 0.17 -30.71 2.06 OK
NSLE - 2 6 I[6] -3.0 -7.4 5.5 0.30 -0.22 0.17 -30.71 2.06 OK
NSLE - 2 6 J[7] -6.6 -7.4 9.2 0.30 -0.47 0.42 -30.71 2.06 OK
NSLE - 2 7 I[7] -6.6 -8.0 7.6 0.30 -0.47 0.42 -30.71 2.06 OK
NSLE - 2 7 J[8] -11.4 -8.0 11.4 0.30 -0.79 0.73 -30.71 2.06 OK
NSLE - 2 8 I[9] 9.0 -41.3 20.4 0.30 0.46 -0.74 -30.71 2.06 OK
NSLE - 2 8 J[8] 11.4 -42.0 20.9 0.30 0.62 -0.90 -30.71 2.06 OK
NSLE - 2 9 I[10] 3.4 -40.1 16.1 0.40 0.03 -0.23 -30.71 2.06 OK
NSLE - 2 9 J[9] 9.0 -42.8 17.9 0.40 0.23 -0.44 -30.71 2.06 OK
NSLE - 2 10 I[11] -2.5 -36.3 16.9 0.50 -0.13 -0.01 -30.71 2.06 OK
NSLE - 2 10 J[10] 3.4 -39.7 19.1 0.50 0.00 -0.16 -30.71 2.06 OK
NSLE - 2 11 I[12] -7.0 -35.2 12.9 0.45 -0.28 0.13 -30.71 2.06 OK
NSLE - 2 11 J[11] -2.5 -38.5 14.6 0.45 -0.16 -0.01 -30.71 2.06 OK
NSLE - 2 12 I[13] -8.6 -34.0 4.0 0.40 -0.41 0.24 -30.71 2.06 OK
NSLE - 2 12 J[12] -7.0 -37.7 4.6 0.40 -0.36 0.17 -30.71 2.06 OK
NSLE - 2 13 I[14] -8.9 -30.0 0.6 0.35 -0.52 0.35 -30.71 2.06 OK
NSLE - 2 13 J[13] -8.6 -34.3 0.8 0.35 -0.52 0.32 -30.71 2.06 OK
NSLE - 2 14 I[15] -7.1 -26.0 3.4 0.30 -0.56 0.39 -30.71 2.06 OK
NSLE - 2 14 J[14] -8.9 -29.7 3.7 0.30 -0.69 0.50 -30.71 2.06 OK
NSLE - 2 15 I[16] -3.8 -21.6 6.2 0.30 -0.33 0.18 -30.71 2.06 OK
NSLE - 2 15 J[15] -7.1 -25.3 7.1 0.30 -0.56 0.39 -30.71 2.06 OK
NSLE - 2 16 I[17] 0.4 -17.0 7.8 0.30 -0.03 -0.08 -30.71 2.06 OK
NSLE - 2 16 J[16] -3.8 -20.5 9.2 0.30 -0.32 0.19 -30.71 2.06 OK
NSLE - 2 17 I[18] 5.3 -12.1 8.8 0.30 0.31 -0.39 -30.71 2.06 OK
NSLE - 2 17 J[17] 0.4 -15.3 10.9 0.30 -0.02 -0.08 -30.71 2.06 OK
NSLE - 2 18 I[19] 10.3 -7.3 8.6 0.30 0.66 -0.71 -30.71 2.06 OK
NSLE - 2 18 J[18] 5.3 -9.9 11.2 0.30 0.32 -0.39 -30.71 2.06 OK
NSLE - 2 19 I[20] 14.4 -3.3 6.8 0.30 0.95 -0.97 -30.71 2.06 OK
NSLE - 2 19 J[19] 10.3 -5.3 9.9 0.30 0.67 -0.70 -30.71 2.06 OK
NSLE - 2 20 I[21] 17.2 -0.6 3.8 0.30 1.14 -1.15 -30.71 2.06 OK
NSLE - 2 20 J[20] 14.4 -1.8 7.3 0.30 0.95 -0.97 -30.71 2.06 OK
NSLE - 2 21 I[22] 18.1 0.7 0.1 0.30 1.21 -1.21 -30.71 2.06 OK
NSLE - 2 21 J[21] 17.2 0.3 3.8 0.30 1.15 -1.14 -30.71 2.06 OK
NSLE - 2 22 I[23] 17.2 0.3 3.8 0.30 1.15 -1.14 -30.71 2.06 OK
NSLE - 2 22 J[22] 18.1 0.7 0.1 0.30 1.21 -1.21 -30.71 2.06 OK
NSLE - 2 23 I[24] 14.4 -1.8 7.3 0.30 0.93 -0.97 -30.71 2.06 OK
NSLE - 2 23 J[23] 17.2 -0.6 3.8 0.30 1.14 -1.15 -30.71 2.06 OK
NSLE - 2 24 I[25] 10.3 -5.3 9.9 0.30 0.57 -0.70 -30.71 2.06 OK
NSLE - 2 24 J[24] 14.4 -3.3 6.8 0.30 0.92 -0.97 -30.71 2.06 OK
NSLE - 2 25 I[26] 5.3 -9.9 11.2 0.30 0.30 -0.39 -30.71 2.06 OK
NSLE - 2 25 J[25] 10.3 -7.3 8.6 0.30 0.56 -0.71 -30.71 2.06 OK
NSLE - 2 26 I[27] 0.4 -15.3 10.9 0.30 -0.02 -0.08 -30.71 2.06 OK
NSLE - 2 26 J[26] 5.3 -12.1 8.8 0.30 0.29 -0.39 -30.71 2.06 OK
NSLE - 2 27 I[28] -3.8 -20.5 9.2 0.30 -0.32 0.19 -30.71 2.06 OK
NSLE - 2 27 J[27] 0.4 -17.0 7.8 0.30 -0.03 -0.08 -30.71 2.06 OK
NSLE - 2 28 I[29] -7.1 -25.3 7.1 0.30 -0.56 0.39 -30.71 2.06 OK
NSLE - 2 28 J[28] -3.8 -21.6 6.2 0.30 -0.33 0.18 -30.71 2.06 OK
NSLE - 2 29 I[30] -8.9 -29.7 3.7 0.30 -0.69 0.50 -30.71 2.06 OK
NSLE - 2 29 J[29] -7.1 -26.0 3.4 0.30 -0.56 0.39 -30.71 2.06 OK
NSLE - 2 30 I[31] -8.6 -34.3 0.8 0.35 -0.52 0.32 -30.71 2.06 OK
NSLE - 2 30 J[30] -8.9 -30.0 0.6 0.35 -0.52 0.35 -30.71 2.06 OK
NSLE - 2 31 I[32] -7.0 -37.7 4.6 0.40 -0.36 0.17 -30.71 2.06 OK
NSLE - 2 31 J[31] -8.6 -34.0 4.0 0.40 -0.41 0.24 -30.71 2.06 OK
NSLE - 2 32 I[33] -2.5 -38.5 14.6 0.45 -0.16 -0.01 -30.71 2.06 OK
NSLE - 2 32 J[32] -7.0 -35.2 12.9 0.45 -0.28 0.13 -30.71 2.06 OK
NSLE - 2 33 I[34] 3.4 -39.7 19.1 0.50 0.00 -0.16 -30.71 2.06 OK
NSLE - 2 33 J[33] -2.5 -36.3 16.9 0.50 -0.13 -0.01 -30.71 2.06 OK
NSLE - 2 34 I[35] 9.0 -42.8 17.9 0.40 0.23 -0.44 -30.71 2.06 OK
NSLE - 2 34 J[34] 3.4 -40.1 16.1 0.40 0.03 -0.23 -30.71 2.06 OK
NSLE - 2 35 I[1] 11.4 -42.0 20.9 0.30 0.62 -0.90 -30.71 2.06 OK
NSLE - 2 35 J[35] 9.0 -41.3 20.4 0.30 0.46 -0.74 -30.71 2.06 OK

σc, max -1.21

σt, max 1.21

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]



 

 

 

 

 

 

A.5.4.15

 

 
 

5. Load commbination SLE

 

E 5 Block anallysis 

Seite / Pag. 

 

169/237 

 

 

 

 



 

 

   

  Seite / Pag. 170/237 

   

   

 

 
  

Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 5 1 I[1] -7.6 -26.1 0.8 0.30 -0.60 0.42 -30.71 2.06 OK
NSLE - 5 1 J[2] -8.2 -26.1 2.9 0.30 -0.63 0.46 -30.71 2.06 OK
NSLE - 5 2 I[2] -8.2 -23.8 9.2 0.30 -0.62 0.47 -30.71 2.06 OK
NSLE - 5 2 J[3] -4.5 -23.8 5.5 0.30 -0.38 0.22 -30.71 2.06 OK
NSLE - 5 3 I[3] -4.5 -22.5 5.5 0.30 -0.37 0.23 -30.71 2.06 OK
NSLE - 5 3 J[4] -2.7 -22.5 1.7 0.30 -0.25 0.11 -30.71 2.06 OK
NSLE - 5 4 I[4] -2.7 -22.0 1.7 0.30 -0.25 0.11 -30.71 2.06 OK
NSLE - 5 4 J[5] -2.7 -22.0 1.7 0.30 -0.25 0.11 -30.71 2.06 OK
NSLE - 5 5 I[5] -2.7 -22.3 1.7 0.30 -0.25 0.11 -30.71 2.06 OK
NSLE - 5 5 J[6] -4.5 -22.3 5.5 0.30 -0.37 0.23 -30.71 2.06 OK
NSLE - 5 6 I[6] -4.5 -23.5 5.5 0.30 -0.38 0.22 -30.71 2.06 OK
NSLE - 5 6 J[7] -8.2 -23.5 9.2 0.30 -0.62 0.47 -30.71 2.06 OK
NSLE - 5 7 I[7] -8.2 -25.6 3.3 0.30 -0.63 0.46 -30.71 2.06 OK
NSLE - 5 7 J[8] -7.4 -25.6 0.4 0.30 -0.58 0.41 -30.71 2.06 OK
NSLE - 5 8 I[9] 3.8 -87.8 31.3 0.30 -0.04 -0.54 -30.71 2.06 OK
NSLE - 5 8 J[8] 7.4 -88.5 31.8 0.30 0.20 -0.79 -30.71 2.06 OK
NSLE - 5 9 I[10] -4.3 -87.3 23.6 0.40 -0.38 -0.06 -30.71 2.06 OK
NSLE - 5 9 J[9] 3.8 -90.1 25.4 0.40 -0.08 -0.37 -30.71 2.06 OK
NSLE - 5 10 I[11] -13.2 -83.4 26.2 0.50 -0.48 0.15 -30.71 2.06 OK
NSLE - 5 10 J[10] -4.3 -86.8 28.4 0.50 -0.28 -0.07 -30.71 2.06 OK
NSLE - 5 11 I[12] -19.1 -83.2 17.4 0.45 -0.75 0.38 -30.71 2.06 OK
NSLE - 5 11 J[11] -13.2 -86.5 19.0 0.45 -0.58 0.20 -30.71 2.06 OK
NSLE - 5 12 I[13] -18.8 -81.9 1.3 0.40 -0.91 0.50 -30.71 2.06 OK
NSLE - 5 12 J[12] -19.1 -85.6 0.7 0.40 -0.93 0.50 -30.71 2.06 OK
NSLE - 5 13 I[14] -16.9 -77.1 3.9 0.35 -1.05 0.61 -30.71 2.06 OK
NSLE - 5 13 J[13] -18.8 -81.5 3.7 0.35 -1.15 0.69 -30.71 2.06 OK
NSLE - 5 14 I[15] -14.3 -72.7 5.0 0.30 -1.20 0.71 -30.71 2.06 OK
NSLE - 5 14 J[14] -16.9 -76.5 5.4 0.30 -1.38 0.87 -30.71 2.06 OK
NSLE - 5 15 I[16] -11.9 -68.4 4.3 0.30 -1.02 0.57 -30.71 2.06 OK
NSLE - 5 15 J[15] -14.3 -72.0 5.2 0.30 -1.19 0.71 -30.71 2.06 OK
NSLE - 5 16 I[17] -10.2 -64.3 2.7 0.30 -0.90 0.47 -30.71 2.06 OK
NSLE - 5 16 J[16] -11.9 -67.8 4.1 0.30 -1.02 0.57 -30.71 2.06 OK
NSLE - 5 17 I[18] -7.8 -60.3 3.9 0.30 -0.72 0.32 -30.71 2.06 OK
NSLE - 5 17 J[17] -10.2 -63.5 6.0 0.30 -0.89 0.47 -30.71 2.06 OK
NSLE - 5 18 I[19] -3.6 -56.2 7.0 0.30 -0.43 0.05 -30.71 2.06 OK
NSLE - 5 18 J[18] -7.8 -58.8 9.7 0.30 -0.71 0.32 -30.71 2.06 OK
NSLE - 5 19 I[20] 1.8 -52.0 6.3 0.30 -0.05 -0.29 -30.71 2.06 OK
NSLE - 5 19 J[19] -3.6 -53.9 13.8 0.30 -0.42 0.06 -30.71 2.06 OK
NSLE - 5 20 I[21] 4.9 -48.6 2.8 0.30 0.17 -0.49 -30.71 2.06 OK
NSLE - 5 20 J[20] 1.8 -49.8 13.9 0.30 -0.05 -0.29 -30.71 2.06 OK
NSLE - 5 21 I[22] 2.9 -47.9 11.6 0.30 0.04 -0.36 -30.71 2.06 OK
NSLE - 5 21 J[21] 4.9 -48.3 5.2 0.30 0.17 -0.49 -30.71 2.06 OK
NSLE - 5 22 I[23] -1.4 -50.0 12.0 0.30 -0.26 -0.07 -30.71 2.06 OK
NSLE - 5 22 J[22] 2.9 -49.6 3.9 0.30 0.03 -0.36 -30.71 2.06 OK
NSLE - 5 23 I[24] -4.8 -53.1 8.6 0.30 -0.52 0.14 -30.71 2.06 OK
NSLE - 5 23 J[23] -1.4 -51.9 5.1 0.30 -0.26 -0.08 -30.71 2.06 OK
NSLE - 5 24 I[25] -7.1 -56.3 6.1 0.30 -0.75 0.28 -30.71 2.06 OK
NSLE - 5 24 J[24] -4.8 -54.4 2.9 0.30 -0.53 0.14 -30.71 2.06 OK
NSLE - 5 25 I[26] -8.6 -59.8 4.3 0.30 -0.79 0.37 -30.71 2.06 OK
NSLE - 5 25 J[25] -7.1 -57.2 1.6 0.30 -0.76 0.28 -30.71 2.06 OK
NSLE - 5 26 I[27] -9.4 -63.5 2.7 0.30 -0.84 0.41 -30.71 2.06 OK
NSLE - 5 26 J[26] -8.6 -60.3 0.7 0.30 -0.80 0.37 -30.71 2.06 OK
NSLE - 5 27 I[28] -10.3 -67.3 2.6 0.30 -0.91 0.46 -30.71 2.06 OK
NSLE - 5 27 J[27] -9.4 -63.8 1.1 0.30 -0.84 0.41 -30.71 2.06 OK
NSLE - 5 28 I[29] -12.4 -71.4 4.7 0.30 -1.07 0.59 -30.71 2.06 OK
NSLE - 5 28 J[28] -10.3 -67.8 3.8 0.30 -0.91 0.46 -30.71 2.06 OK
NSLE - 5 29 I[30] -15.1 -75.8 5.6 0.30 -1.26 0.75 -30.71 2.06 OK
NSLE - 5 29 J[29] -12.4 -72.1 5.2 0.30 -1.07 0.59 -30.71 2.06 OK
NSLE - 5 30 I[31] -17.3 -80.9 4.2 0.35 -1.08 0.61 -30.71 2.06 OK
NSLE - 5 30 J[30] -15.1 -76.6 4.4 0.35 -0.96 0.52 -30.71 2.06 OK
NSLE - 5 31 I[32] -17.9 -85.1 1.4 0.40 -0.88 0.46 -30.71 2.06 OK
NSLE - 5 31 J[31] -17.3 -81.4 2.0 0.40 -0.85 0.44 -30.71 2.06 OK
NSLE - 5 32 I[33] -12.2 -86.3 18.1 0.45 -0.55 0.17 -30.71 2.06 OK
NSLE - 5 32 J[32] -17.9 -82.9 16.5 0.45 -0.71 0.35 -30.71 2.06 OK
NSLE - 5 33 I[34] -3.6 -86.6 27.5 0.50 -0.26 -0.09 -30.71 2.06 OK
NSLE - 5 33 J[33] -12.2 -83.3 25.2 0.50 -0.46 0.13 -30.71 2.06 OK
NSLE - 5 34 I[35] 4.1 -89.9 24.4 0.40 -0.07 -0.38 -30.71 2.06 OK
NSLE - 5 34 J[34] -3.6 -87.2 22.7 0.40 -0.35 -0.08 -30.71 2.06 OK
NSLE - 5 35 I[1] 7.6 -88.4 30.9 0.30 0.21 -0.80 -30.71 2.06 OK
NSLE - 5 35 J[35] 4.1 -87.7 30.3 0.30 -0.02 -0.56 -30.71 2.06 OK

σc, max -1.38

σt, max 0.87

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]



 

 

 

 

 

 

A.5.4.16

 

 

6. Load commbination SLE

 

E 5 FEM analyysis 

Seite / Pag. 

 

171/237 

 

 

 

 



 

 

   

  Seite / Pag. 172/237 

   

   

 

 
  

Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 5 1 I[1] -5.7 -49.2 7.4 0.60 -0.18 0.01 -30.71 2.06 OK
NSLE - 5 1 J[2] -10.3 -49.2 11.1 0.60 -0.25 0.09 -30.71 2.06 OK
NSLE - 5 2 I[2] -10.3 -45.0 9.2 0.60 -0.25 0.10 -30.71 2.06 OK
NSLE - 5 2 J[3] -6.7 -45.0 5.5 0.60 -0.19 0.04 -30.71 2.06 OK
NSLE - 5 3 I[3] -6.7 -42.6 5.5 0.60 -0.18 0.04 -30.71 2.06 OK
NSLE - 5 3 J[4] -4.9 -42.6 1.7 0.60 -0.15 0.01 -30.71 2.06 OK
NSLE - 5 4 I[4] -4.9 -41.8 1.7 0.60 -0.15 0.01 -30.71 2.06 OK
NSLE - 5 4 J[5] -4.9 -41.8 1.7 0.60 -0.15 0.01 -30.71 2.06 OK
NSLE - 5 5 I[5] -4.9 -42.6 1.7 0.60 -0.15 0.01 -30.71 2.06 OK
NSLE - 5 5 J[6] -6.7 -42.6 5.5 0.60 -0.18 0.04 -30.71 2.06 OK
NSLE - 5 6 I[6] -6.7 -45.0 5.5 0.60 -0.19 0.04 -30.71 2.06 OK
NSLE - 5 6 J[7] -10.3 -45.0 9.2 0.60 -0.25 0.10 -30.71 2.06 OK
NSLE - 5 7 I[7] -10.3 -49.2 11.1 0.60 -0.25 0.09 -30.71 2.06 OK
NSLE - 5 7 J[8] -5.7 -49.2 7.4 0.60 -0.18 0.01 -30.71 2.06 OK
NSLE - 5 8 I[9] 1.1 -141.7 39.3 0.60 -0.22 -0.25 -30.71 2.06 OK
NSLE - 5 8 J[8] 5.7 -142.4 39.7 0.60 -0.14 -0.33 -30.71 2.06 OK
NSLE - 5 9 I[10] -8.4 -141.7 28.8 0.60 -0.38 -0.10 -30.71 2.06 OK
NSLE - 5 9 J[9] 1.1 -144.5 29.4 0.60 -0.22 -0.26 -30.71 2.06 OK
NSLE - 5 10 I[11] -19.9 -137.7 35.4 0.60 -0.56 0.10 -30.71 2.06 OK
NSLE - 5 10 J[10] -8.4 -141.0 35.6 0.60 -0.37 -0.10 -30.71 2.06 OK
NSLE - 5 11 I[12] -27.3 -138.3 23.1 0.60 -0.69 0.22 -30.71 2.06 OK
NSLE - 5 11 J[11] -19.9 -141.6 21.6 0.60 -0.57 0.10 -30.71 2.06 OK
NSLE - 5 12 I[13] -24.3 -136.5 5.8 0.60 -0.63 0.18 -30.71 2.06 OK
NSLE - 5 12 J[12] -27.3 -140.2 9.9 0.60 -0.69 0.22 -30.71 2.06 OK
NSLE - 5 13 I[14] -19.0 -130.8 6.7 0.55 -0.62 0.14 -30.71 2.06 OK
NSLE - 5 13 J[13] -24.3 -135.1 14.3 0.55 -0.73 0.24 -30.71 2.06 OK
NSLE - 5 14 I[15] -13.6 -125.4 5.9 0.55 -0.50 0.04 -30.71 2.06 OK
NSLE - 5 14 J[14] -19.0 -129.2 15.5 0.55 -0.61 0.14 -30.71 2.06 OK
NSLE - 5 15 I[16] -9.6 -120.4 2.2 0.57 -0.39 -0.03 -30.71 2.06 OK
NSLE - 5 15 J[15] -13.6 -124.0 13.8 0.57 -0.47 0.03 -30.71 2.06 OK
NSLE - 5 16 I[17] -7.8 -116.0 3.5 0.47 -0.46 -0.03 -30.71 2.06 OK
NSLE - 5 16 J[16] -9.6 -119.5 10.2 0.47 -0.51 0.01 -30.71 2.06 OK
NSLE - 5 17 I[18] -6.5 -112.2 5.3 0.40 -0.52 -0.04 -30.71 2.06 OK
NSLE - 5 17 J[17] -7.8 -115.4 10.5 0.40 -0.58 0.01 -30.71 2.06 OK
NSLE - 5 18 I[19] -4.5 -108.8 5.1 0.35 -0.53 -0.09 -30.71 2.06 OK
NSLE - 5 18 J[18] -6.5 -111.4 12.8 0.35 -0.63 0.00 -30.71 2.06 OK
NSLE - 5 19 I[20] -2.4 -105.9 5.9 0.30 -0.51 -0.19 -30.71 2.06 OK
NSLE - 5 19 J[19] -4.5 -107.8 14.0 0.30 -0.66 -0.06 -30.71 2.06 OK
NSLE - 5 20 I[21] -0.8 -103.8 7.7 0.30 -0.40 -0.30 -30.71 2.06 OK
NSLE - 5 20 J[20] -2.4 -105.0 14.1 0.30 -0.51 -0.19 -30.71 2.06 OK
NSLE - 5 21 I[22] -0.1 -102.8 10.5 0.30 -0.35 -0.34 -30.71 2.06 OK
NSLE - 5 21 J[21] -0.8 -103.2 13.0 0.30 -0.39 -0.29 -30.71 2.06 OK
NSLE - 5 22 I[23] -0.8 -103.2 13.0 0.30 -0.39 -0.29 -30.71 2.06 OK
NSLE - 5 22 J[22] -0.1 -102.8 10.5 0.30 -0.35 -0.34 -30.71 2.06 OK
NSLE - 5 23 I[24] -2.4 -105.0 14.1 0.30 -0.54 -0.19 -30.71 2.06 OK
NSLE - 5 23 J[23] -0.8 -103.8 7.7 0.30 -0.40 -0.30 -30.71 2.06 OK
NSLE - 5 24 I[25] -4.5 -107.8 14.0 0.30 -0.75 -0.06 -30.71 2.06 OK
NSLE - 5 24 J[24] -2.4 -105.9 5.9 0.30 -0.54 -0.19 -30.71 2.06 OK
NSLE - 5 25 I[26] -6.5 -111.4 12.8 0.30 -0.83 0.06 -30.71 2.06 OK
NSLE - 5 25 J[25] -4.5 -108.8 5.1 0.30 -0.76 -0.06 -30.71 2.06 OK
NSLE - 5 26 I[27] -7.8 -115.4 10.5 0.30 -0.91 0.14 -30.71 2.06 OK
NSLE - 5 26 J[26] -6.5 -112.2 5.3 0.30 -0.83 0.06 -30.71 2.06 OK
NSLE - 5 27 I[28] -9.6 -119.5 10.2 0.30 -1.04 0.24 -30.71 2.06 OK
NSLE - 5 27 J[27] -7.8 -116.0 3.5 0.30 -0.91 0.14 -30.71 2.06 OK
NSLE - 5 28 I[29] -13.6 -124.0 13.8 0.30 -1.32 0.49 -30.71 2.06 OK
NSLE - 5 28 J[28] -9.6 -120.4 2.2 0.30 -1.04 0.24 -30.71 2.06 OK
NSLE - 5 29 I[30] -19.0 -129.2 15.5 0.30 -1.70 0.84 -30.71 2.06 OK
NSLE - 5 29 J[29] -13.6 -125.4 5.9 0.30 -1.32 0.49 -30.71 2.06 OK
NSLE - 5 30 I[31] -24.3 -135.1 14.3 0.30 -2.07 1.17 -30.71 2.06 OK
NSLE - 5 30 J[30] -19.0 -130.8 6.7 0.30 -1.70 0.83 -30.71 2.06 OK
NSLE - 5 31 I[32] -27.3 -140.2 9.9 0.30 -2.29 1.35 -30.71 2.06 OK
NSLE - 5 31 J[31] -24.3 -136.5 5.8 0.30 -2.08 1.17 -30.71 2.06 OK
NSLE - 5 32 I[33] -19.9 -141.6 21.6 0.30 -1.80 0.86 -30.71 2.06 OK
NSLE - 5 32 J[32] -27.3 -138.3 23.1 0.30 -2.28 1.36 -30.71 2.06 OK
NSLE - 5 33 I[34] -8.4 -141.0 35.6 0.30 -1.03 0.09 -30.71 2.06 OK
NSLE - 5 33 J[33] -19.9 -137.7 35.4 0.30 -1.79 0.87 -30.71 2.06 OK
NSLE - 5 34 I[35] 1.1 -144.5 29.4 0.30 -0.41 -0.56 -30.71 2.06 OK
NSLE - 5 34 J[34] -8.4 -141.7 28.8 0.30 -1.03 0.09 -30.71 2.06 OK
NSLE - 5 35 I[1] 5.7 -142.4 39.7 0.30 -0.09 -0.85 -30.71 2.06 OK
NSLE - 5 35 J[35] 1.1 -141.7 39.3 0.30 -0.40 -0.55 -30.71 2.06 OK

σc, max -2.29

σt, max 1.36

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]



 

 

 

 

 

 

A.5.4.17

 

 
 
 

7. Load commbination SLE

 

E 6 Block anallysis 

Seite / Pag. 

 

173/237 

 

 

 

 



 

 

   

  Seite / Pag. 174/237 

   

   

 
  

Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 6 1 I[1] -16.4 -14.1 14.0 0.30 -1.14 1.04 -30.71 2.06 OK
NSLE - 6 1 J[2] -10.3 -14.1 10.2 0.30 -0.73 0.64 -30.71 2.06 OK
NSLE - 6 2 I[2] -10.3 -12.6 10.2 0.30 -0.73 0.65 -30.71 2.06 OK
NSLE - 6 2 J[3] -6.1 -12.6 6.5 0.30 -0.45 0.37 -30.71 2.06 OK
NSLE - 6 3 I[3] -6.1 -11.6 6.5 0.30 -0.45 0.37 -30.71 2.06 OK
NSLE - 6 3 J[4] -3.8 -11.6 2.7 0.30 -0.29 0.22 -30.71 2.06 OK
NSLE - 6 4 I[4] -3.8 -11.1 2.7 0.30 -0.29 0.22 -30.71 2.06 OK
NSLE - 6 4 J[5] -3.4 -11.1 0.7 0.30 -0.26 0.19 -30.71 2.06 OK
NSLE - 6 5 I[5] -3.4 -11.0 0.7 0.30 -0.26 0.19 -30.71 2.06 OK
NSLE - 6 5 J[6] -4.7 -11.0 4.5 0.30 -0.35 0.27 -30.71 2.06 OK
NSLE - 6 6 I[6] -4.7 -11.3 4.5 0.30 -0.35 0.27 -30.71 2.06 OK
NSLE - 6 6 J[7] -7.8 -11.3 8.2 0.30 -0.56 0.48 -30.71 2.06 OK
NSLE - 6 7 I[7] -7.8 -12.0 8.2 0.30 -0.56 0.48 -30.71 2.06 OK
NSLE - 6 7 J[8] -12.9 -12.0 12.0 0.30 -0.90 0.82 -30.71 2.06 OK
NSLE - 6 8 I[9] 9.7 -56.4 26.8 0.30 0.46 -0.84 -30.71 2.06 OK
NSLE - 6 8 J[8] 12.9 -57.1 27.3 0.30 0.67 -1.05 -30.71 2.06 OK
NSLE - 6 9 I[10] 2.4 -55.7 21.6 0.40 -0.05 -0.23 -30.71 2.06 OK
NSLE - 6 9 J[9] 9.7 -58.4 23.4 0.40 0.22 -0.51 -30.71 2.06 OK
NSLE - 6 10 I[11] -5.7 -51.8 23.5 0.50 -0.24 0.03 -30.71 2.06 OK
NSLE - 6 10 J[10] 2.4 -55.2 25.8 0.50 -0.05 -0.17 -30.71 2.06 OK
NSLE - 6 11 I[12] -12.1 -51.5 18.7 0.45 -0.47 0.24 -30.71 2.06 OK
NSLE - 6 11 J[11] -5.7 -54.9 20.3 0.45 -0.29 0.05 -30.71 2.06 OK
NSLE - 6 12 I[13] -14.6 -51.6 6.5 0.40 -0.68 0.42 -30.71 2.06 OK
NSLE - 6 12 J[12] -12.1 -55.2 7.1 0.40 -0.59 0.31 -30.71 2.06 OK
NSLE - 6 13 I[14] -16.0 -47.7 2.6 0.35 -0.92 0.65 -30.71 2.06 OK
NSLE - 6 13 J[13] -14.6 -52.1 2.8 0.35 -0.86 0.57 -30.71 2.06 OK
NSLE - 6 14 I[15] -14.7 -44.0 2.3 0.30 -1.13 0.84 -30.71 2.06 OK
NSLE - 6 14 J[14] -16.0 -47.7 2.7 0.30 -1.22 0.90 -30.71 2.06 OK
NSLE - 6 15 I[16] -10.7 -39.6 7.7 0.30 -0.84 0.58 -30.71 2.06 OK
NSLE - 6 15 J[15] -14.7 -43.2 8.6 0.30 -1.13 0.84 -30.71 2.06 OK
NSLE - 6 16 I[17] -4.4 -34.6 11.9 0.30 -0.41 0.18 -30.71 2.06 OK
NSLE - 6 16 J[16] -10.7 -38.1 13.3 0.30 -0.84 0.58 -30.71 2.06 OK
NSLE - 6 17 I[18] 4.2 -28.6 16.2 0.30 0.18 -0.38 -30.71 2.06 OK
NSLE - 6 17 J[17] -4.4 -31.7 18.2 0.30 -0.40 0.19 -30.71 2.06 OK
NSLE - 6 18 I[19] 14.5 -21.8 19.3 0.30 0.90 -1.04 -30.71 2.06 OK
NSLE - 6 18 J[18] 4.2 -24.4 22.0 0.30 0.20 -0.36 -30.71 2.06 OK
NSLE - 6 19 I[20] 24.8 -15.1 16.1 0.30 1.60 -1.70 -30.71 2.06 OK
NSLE - 6 19 J[19] 14.5 -17.1 23.6 0.30 0.91 -1.02 -30.71 2.06 OK
NSLE - 6 20 I[21] 30.5 -10.0 2.3 0.30 2.00 -2.06 -30.71 2.06 OK
NSLE - 6 20 J[20] 24.8 -11.2 19.0 0.30 1.61 -1.69 -30.71 2.06 OK
NSLE - 6 21 I[22] 28.1 -8.9 12.4 0.30 1.84 -1.90 -30.71 2.06 OK
NSLE - 6 21 J[21] 30.5 -9.3 4.5 0.30 2.00 -2.06 -30.71 2.06 OK
NSLE - 6 22 I[23] 20.7 -11.8 18.2 0.30 1.34 -1.42 -30.71 2.06 OK
NSLE - 6 22 J[22] 28.1 -11.4 10.1 0.30 1.84 -1.91 -30.71 2.06 OK
NSLE - 6 23 I[24] 12.2 -16.7 18.8 0.30 0.76 -0.87 -30.71 2.06 OK
NSLE - 6 23 J[23] 20.7 -15.5 15.2 0.30 1.33 -1.43 -30.71 2.06 OK
NSLE - 6 24 I[25] 4.1 -22.3 17.9 0.30 0.20 -0.35 -30.71 2.06 OK
NSLE - 6 24 J[24] 12.2 -20.4 14.7 0.30 0.74 -0.88 -30.71 2.06 OK
NSLE - 6 25 I[26] -2.9 -28.3 15.3 0.30 -0.29 0.10 -30.71 2.06 OK
NSLE - 6 25 J[25] 4.1 -25.7 12.6 0.30 0.19 -0.36 -30.71 2.06 OK
NSLE - 6 26 I[27] -7.8 -34.0 10.8 0.30 -0.63 0.40 -30.71 2.06 OK
NSLE - 6 26 J[26] -2.9 -30.9 8.7 0.30 -0.30 0.09 -30.71 2.06 OK
NSLE - 6 27 I[28] -10.2 -38.9 5.6 0.30 -0.81 0.55 -30.71 2.06 OK
NSLE - 6 27 J[27] -7.8 -35.5 4.1 0.30 -0.64 0.40 -30.71 2.06 OK
NSLE - 6 28 I[29] -10.4 -43.0 0.8 0.30 -0.83 0.55 -30.71 2.06 OK
NSLE - 6 28 J[28] -10.2 -39.3 0.1 0.30 -0.81 0.55 -30.71 2.06 OK
NSLE - 6 29 I[30] -9.2 -46.6 2.2 0.30 -0.77 0.45 -30.71 2.06 OK
NSLE - 6 29 J[29] -10.4 -42.8 2.6 0.30 -0.83 0.55 -30.71 2.06 OK
NSLE - 6 30 I[31] -7.1 -50.5 4.3 0.35 -0.49 0.20 -30.71 2.06 OK
NSLE - 6 30 J[30] -9.2 -46.1 4.1 0.35 -0.58 0.32 -30.71 2.06 OK
NSLE - 6 31 I[32] -4.8 -53.6 6.3 0.40 -0.31 0.05 -30.71 2.06 OK
NSLE - 6 31 J[31] -7.1 -49.9 5.7 0.40 -0.39 0.14 -30.71 2.06 OK
NSLE - 6 32 I[33] 0.8 -53.7 17.8 0.45 -0.10 -0.14 -30.71 2.06 OK
NSLE - 6 32 J[32] -4.8 -50.4 16.1 0.45 -0.25 0.03 -30.71 2.06 OK
NSLE - 6 33 I[34] 7.7 -54.4 22.3 0.50 0.07 -0.29 -30.71 2.06 OK
NSLE - 6 33 J[33] 0.8 -51.1 20.0 0.50 -0.08 -0.12 -30.71 2.06 OK
NSLE - 6 34 I[35] 13.7 -57.6 19.4 0.40 0.37 -0.66 -30.71 2.06 OK
NSLE - 6 34 J[34] 7.7 -54.9 17.6 0.40 0.15 -0.42 -30.71 2.06 OK
NSLE - 6 35 I[1] 16.4 -56.6 23.2 0.30 0.90 -1.28 -30.71 2.06 OK
NSLE - 6 35 J[35] 13.7 -55.9 22.7 0.30 0.73 -1.10 -30.71 2.06 OK

σc, max -2.06

σt, max 2.00

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]
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Rck [N/mm
2
]  37.00 Fck [N/mm

2
]  30.71 fctk0.05 [N/mm

2
]  2.06 Ecm [N/mm

2
]  33'000

gc 1.00 acc 1.00 act 1.00 φ 0.80

fcd    [N/mm
2
]  30.71 fctd    [N/mm

2
]  2.059 Eφ [N/mm

2
]  26'400

σsup              

[N/mm2] 

σinf                   

[N/mm2] 

fcd

 [N/mm2] 

fctd             

[N/mm2] 
NSLE - 6 1 I[1] -15.4 -37.4 10.8 0.60 -0.32 0.19 -30.71 2.06 OK
NSLE - 6 1 J[2] -11.0 -37.4 7.0 0.60 -0.25 0.12 -30.71 2.06 OK
NSLE - 6 2 I[2] -11.0 -34.2 9.2 0.60 -0.24 0.13 -30.71 2.06 OK
NSLE - 6 2 J[3] -7.3 -34.2 5.5 0.60 -0.18 0.06 -30.71 2.06 OK
NSLE - 6 3 I[3] -7.3 -32.4 5.5 0.60 -0.18 0.07 -30.71 2.06 OK
NSLE - 6 3 J[4] -5.5 -32.4 1.7 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE - 6 4 I[4] -5.5 -31.8 1.7 0.60 -0.14 0.04 -30.71 2.06 OK
NSLE - 6 4 J[5] -5.5 -31.8 1.7 0.60 -0.14 0.04 -30.71 2.06 OK
NSLE - 6 5 I[5] -5.5 -32.4 1.7 0.60 -0.15 0.04 -30.71 2.06 OK
NSLE - 6 5 J[6] -7.3 -32.4 5.5 0.60 -0.18 0.07 -30.71 2.06 OK
NSLE - 6 6 I[6] -7.3 -34.2 5.5 0.60 -0.18 0.06 -30.71 2.06 OK
NSLE - 6 6 J[7] -11.0 -34.2 9.2 0.60 -0.24 0.13 -30.71 2.06 OK
NSLE - 6 7 I[7] -11.0 -37.4 7.0 0.60 -0.25 0.12 -30.71 2.06 OK
NSLE - 6 7 J[8] -15.4 -37.4 10.8 0.60 -0.32 0.19 -30.71 2.06 OK
NSLE - 6 8 I[9] 11.2 -116.0 36.3 0.60 -0.01 -0.38 -30.71 2.06 OK
NSLE - 6 8 J[8] 15.4 -116.7 36.7 0.60 0.06 -0.45 -30.71 2.06 OK
NSLE - 6 9 I[10] 2.0 -115.9 28.0 0.60 -0.16 -0.23 -30.71 2.06 OK
NSLE - 6 9 J[9] 11.2 -118.6 28.6 0.60 -0.01 -0.38 -30.71 2.06 OK
NSLE - 6 10 I[11] -9.3 -111.8 34.6 0.60 -0.34 -0.03 -30.71 2.06 OK
NSLE - 6 10 J[10] 2.0 -115.2 34.8 0.60 -0.16 -0.22 -30.71 2.06 OK
NSLE - 6 11 I[12] -17.7 -112.6 26.3 0.60 -0.48 0.11 -30.71 2.06 OK
NSLE - 6 11 J[11] -9.3 -115.9 24.8 0.60 -0.35 -0.04 -30.71 2.06 OK
NSLE - 6 12 I[13] -18.0 -112.6 3.1 0.60 -0.49 0.11 -30.71 2.06 OK
NSLE - 6 12 J[12] -17.7 -116.2 1.0 0.60 -0.49 0.10 -30.71 2.06 OK
NSLE - 6 13 I[14] -16.9 -108.0 1.5 0.55 -0.53 0.14 -30.71 2.06 OK
NSLE - 6 13 J[13] -18.0 -112.3 6.1 0.55 -0.56 0.15 -30.71 2.06 OK
NSLE - 6 14 I[15] -14.2 -103.6 0.4 0.55 -0.47 0.09 -30.71 2.06 OK
NSLE - 6 14 J[14] -16.9 -107.3 10.0 0.55 -0.53 0.14 -30.71 2.06 OK
NSLE - 6 15 I[16] -9.6 -98.9 3.2 0.57 -0.35 0.00 -30.71 2.06 OK
NSLE - 6 15 J[15] -14.2 -102.5 14.9 0.57 -0.44 0.08 -30.71 2.06 OK
NSLE - 6 16 I[17] -4.2 -93.9 3.8 0.47 -0.31 -0.08 -30.71 2.06 OK
NSLE - 6 16 J[16] -9.6 -97.4 17.5 0.47 -0.47 0.05 -30.71 2.06 OK
NSLE - 6 17 I[18] 2.7 -88.4 5.8 0.40 -0.12 -0.32 -30.71 2.06 OK
NSLE - 6 17 J[17] -4.2 -91.5 21.6 0.40 -0.39 -0.07 -30.71 2.06 OK
NSLE - 6 18 I[19] 10.7 -82.4 7.0 0.35 0.29 -0.76 -30.71 2.06 OK
NSLE - 6 18 J[18] 2.7 -85.0 24.9 0.35 -0.11 -0.37 -30.71 2.06 OK
NSLE - 6 19 I[20] 18.1 -76.9 4.9 0.30 0.95 -1.46 -30.71 2.06 OK
NSLE - 6 19 J[19] 10.7 -78.9 24.8 0.30 0.45 -0.97 -30.71 2.06 OK
NSLE - 6 20 I[21] 23.5 -72.8 0.3 0.30 1.32 -1.81 -30.71 2.06 OK
NSLE - 6 20 J[20] 18.1 -74.0 21.5 0.30 0.96 -1.45 -30.71 2.06 OK
NSLE - 6 21 I[22] 25.5 -70.7 7.8 0.30 1.46 -1.93 -30.71 2.06 OK
NSLE - 6 21 J[21] 23.5 -71.1 15.6 0.30 1.33 -1.80 -30.71 2.06 OK
NSLE - 6 22 I[23] 23.5 -71.1 15.6 0.30 1.33 -1.80 -30.71 2.06 OK
NSLE - 6 22 J[22] 25.5 -70.7 7.8 0.30 1.46 -1.93 -30.71 2.06 OK
NSLE - 6 23 I[24] 18.1 -74.0 21.5 0.30 0.96 -1.45 -30.71 2.06 OK
NSLE - 6 23 J[23] 23.5 -72.8 0.3 0.30 1.32 -1.81 -30.71 2.06 OK
NSLE - 6 24 I[25] 10.7 -78.9 24.8 0.30 0.45 -0.97 -30.71 2.06 OK
NSLE - 6 24 J[24] 18.1 -76.9 4.9 0.30 0.95 -1.46 -30.71 2.06 OK
NSLE - 6 25 I[26] 2.7 -85.0 24.9 0.30 -0.11 -0.46 -30.71 2.06 OK
NSLE - 6 25 J[25] 10.7 -82.4 7.0 0.30 0.44 -0.99 -30.71 2.06 OK
NSLE - 6 26 I[27] -4.2 -91.5 21.6 0.30 -0.59 -0.02 -30.71 2.06 OK
NSLE - 6 26 J[26] 2.7 -88.4 5.8 0.30 -0.12 -0.47 -30.71 2.06 OK
NSLE - 6 27 I[28] -9.6 -97.4 17.5 0.30 -0.97 0.32 -30.71 2.06 OK
NSLE - 6 27 J[27] -4.2 -93.9 3.8 0.30 -0.60 -0.03 -30.71 2.06 OK
NSLE - 6 28 I[29] -14.2 -102.5 14.9 0.30 -1.29 0.60 -30.71 2.06 OK
NSLE - 6 28 J[28] -9.6 -98.9 3.2 0.30 -0.97 0.31 -30.71 2.06 OK
NSLE - 6 29 I[30] -16.9 -107.3 10.0 0.30 -1.48 0.77 -30.71 2.06 OK
NSLE - 6 29 J[29] -14.2 -103.6 0.4 0.30 -1.29 0.60 -30.71 2.06 OK
NSLE - 6 30 I[31] -18.0 -112.3 6.1 0.30 -1.58 0.83 -30.71 2.06 OK
NSLE - 6 30 J[30] -16.9 -108.0 1.5 0.30 -1.48 0.76 -30.71 2.06 OK
NSLE - 6 31 I[32] -17.7 -116.2 1.0 0.30 -1.57 0.79 -30.71 2.06 OK
NSLE - 6 31 J[31] -18.0 -112.6 3.1 0.30 -1.58 0.83 -30.71 2.06 OK
NSLE - 6 32 I[33] -9.3 -115.9 24.8 0.30 -1.01 0.23 -30.71 2.06 OK
NSLE - 6 32 J[32] -17.7 -112.6 26.3 0.30 -1.55 0.80 -30.71 2.06 OK
NSLE - 6 33 I[34] 2.0 -115.2 34.8 0.30 -0.25 -0.51 -30.71 2.06 OK
NSLE - 6 33 J[33] -9.3 -111.8 34.6 0.30 -0.99 0.25 -30.71 2.06 OK
NSLE - 6 34 I[35] 11.2 -118.6 28.6 0.30 0.35 -1.14 -30.71 2.06 OK
NSLE - 6 34 J[34] 2.0 -115.9 28.0 0.30 -0.26 -0.52 -30.71 2.06 OK
NSLE - 6 35 I[1] 15.4 -116.7 36.7 0.30 0.64 -1.42 -30.71 2.06 OK
NSLE - 6 35 J[35] 11.2 -116.0 36.3 0.30 0.36 -1.13 -30.71 2.06 OK

σc, max -1.93

σt, max 1.46

VERIFICA SEZIONI NON FESSURATE

VERIFICA DELLE TENSIONI AMMISSIBILI

CALCESTRUZZO - DATI DI CALCOLO

d                 
[m]

Sollecitazioni interne Tensioni ammissibili di progetto

Risultato verifica
Combinazione di 

carico
Elemento Nodo

Md

[kN·m]

Nd             

[kN]

Vd             

[kN]
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ANHANG 7 - FEM- ANALYSE DER 
INNENSCHALE PROFILTYP T4 

APPENDICE 7 - ANALISI FEM DEL 
RIVESTIMENTO DEFINITIVO PROFILO TIPO T4 

Die Anlage 7 führt die graphischen Darstellungen und die 

wichtigsten Outputs der Analysen der Innenschale des 

Profiltyps T4 auf, die mit dem Rechenprogramm MIDAS Gen 

im GZT und GZG durchgeführt wurden. 

L'appendice 6 contiene le rappresentazioni grafiche dei 

principali input e output dell'analisi del rivestimento definitivo 

per il profilo tipo T4 condotte con il programma MIDAS Gen, 

oltre alle opportune verifiche sezionali allo SLU e SLE. 
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Table 10 Sect

ID Nam

1 100 x 

2 100 x 

3 100 x 

4 100 x 

5 100 x 

6 100 x 

7 100 x 

8 100 x 

9 100 x 

 

Table 11 Mate

ID Name 

1 C30/37

2 B450C

 

tion characteris

me 
Area 
(m^2) 

35 0.3500

40 0.4000

36 0.3600

45 0.4500

50 0.5500

55 0.5500

60 0.6000

70 0.7500

90 0.9000

erial parameter

Type 

7 Concrete 

C Rebar steel 

stic 

Asy 
(m^2) 

 0.2917 

 0.3333 

 0.3000 

 0.3750 

 0.4583 

 0.4583 

 0.5000 

 0.6250 

 0.7500 

rs 

Code 

NTC2008 

NTC2008 

 

Figure 2

Asz 
(m^2) (

0.2917 0

0.3333 0

0.3000 0

0.3750 0

0.4583 0

0.4583 0

0.5000 0

0.6250 0

0.7500 0

Elasticity 
(kN/m^2)

3.30e+007

21.0e+007

25 Element sec

 

Ixx
(m^4) 

Iy
(m^

0.0111 0.00

0.0160 0.00

0.0120 0.00

0.0218 0.00

0.0364 0.01

0.0364 0.01

0.0451 0.01

0.0759 0.03

0.1128 0.06

Poisson T

0.2 

0.2 

ction property

yy
^4) 

Izz
(m^4)

036 0.0292

053 0.0333

039 0.0300

076 0.0375

139 0.0458

139 0.0458

180 0.0500

352 0.0625

607 0.0750

Thermal (1/[F

1e-005 

0 

) 
Cyp
(m) 

2 0.5000 

3 0.5000 

0 0.5000 

5 0.5000 

8 0.5000 

8 0.5000 

0 0.5000 

5 0.5000 

0 0.5000 

F]) Density (kN

2.50e+0

7.85e+0

Cym 
(m) 

0.5000 0

0.5000 0

0.5000 0

0.5000 0

0.5000 0

0.5000 0

0.5000 0

0.5000 0

0.5000 0

N/m^3) 
M

001 

001 
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Czp
(m) 

Cz
(m

0.1750 0.1

0.2000 0.2

0.1800 0.1

0.2250 0.2

0.2750 0.2

0.2750 0.2

0.3000 0.3

0.3750 0.3

0.4500 0.4

Mass Density
(kN/m^3/g)

2.5493e+0 

7.850 e+0 
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Table 12 Boun

Node 

1 M

2 M

3 

3 C

4 

4 C

5 

5 C

6 

6 C

7 

7 C

8 

8 C

9 

9 C

10 

10 C

11 

11 C

12 

12 C

13 

13 C

14 

14 C

15 

15 C

16 

16 C

17 

17 C

nderies param

Type 

Multi-Linear 

Multi-Linear 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

Linear 

Comp.-only 

eters 

SDy 
(kN/m) 

S
(kN

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

0.00 0

Fig

SDz 
N/m) 

Stiffn
(kN/

0.00 0

0.00 0

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

0.00 0

0.00 3800

gure 26 Node n

ness 
/m) Directi

Dz(-)

Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

Dx(+

00 Dz(-)

numbering 

ion Multi-Li

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

) Unsy

inear Type (

ymmetric 0

ymmetric 0

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

ymmetric 

cx 
(m) 

cy 
(kN) 

dx
(m)

0.01 150 0.10

0.01 150 0.10

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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) 

dy 
(kN) 

ex 
(m)

0 3800 0.20

0 3800 0.20

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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(kN)

7600

7600

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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18 Linear 0.00 0.00 0 Dx(+) Unsymmetric 0 0 0 0 0 0 

18 Comp.-only 0.00 0.00 38000 Dz(-) Unsymmetric 0 0 0 0 0 0 

19 Linear 0.00 0.00 0 Dx(+) Unsymmetric 0 0 0 0 0 0 

19 Comp.-only 0.00 0.00 38000 Dz(-) Unsymmetric 0 0 0 0 0 0 

20 Linear 0.00 0.00 0 Dx(+) Unsymmetric 0 0 0 0 0 0 

20 Comp.-only 0.00 0.00 38000 Dz(-) Unsymmetric 0 0 0 0 0 0 

21 Linear 0.00 0.00 0 Dx(+) Unsymmetric 0 0 0 0 0 0 

21 Comp.-only 0.00 0.00 38000 Dz(-) Unsymmetric 0 0 0 0 0 0 

22 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

23 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

24 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

25 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

26 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

27 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

28 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

29 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

30 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

31 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

32 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

33 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

34 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

35 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

36 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

37 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

38 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

39 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

40 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

41 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

42 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

43 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

44 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

45 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

46 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

47 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

48 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

49 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

50 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

51 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

52 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

53 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

54 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

55 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

56 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

57 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

58 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

59 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

60 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

61 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

62 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

63 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

64 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

65 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

66 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

67 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

68 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

69 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

70 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

71 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

72 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

73 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600

74 Multi-Linear 0.00 0.00 0 Dz(-) Unsymmetric 0.01 150 0.10 3800 0.20 7600
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A.6.3. Load combinations 
 

NUM  NAME          ACTIVE             TYPE 
               LOADCASE(FACTOR) +             LOADCASE(FACTOR) +             LOADCASE(FACTOR) 
============================================================================================= 
1    1             Inactive           Add        
                     G1( 1.350) +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
2    2             Inactive           Add        
                     G1( 1.350) +             G6 - SLU( 1.000) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
3    3             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
4    4             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +             G6 - SLU( 1.000) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
5    5             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +                   G4( 1.350) +                   G5( 1.350) +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
6    6             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +                   G4( 1.350) +                   G5( 1.350) +               Q1 - I( 1.500) 
 +             G6 - SLU( 1.000) 
--------------------------------------------------------------------------------------------- 
7    7             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +                   G4( 1.350) +                   G5( 1.350) +                   G7( 1.350) 
 +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
8    8             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +                   G4( 1.350) +                   G5( 1.350) +             G6 - SLU( 1.000) 
 +                   G7( 1.350) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
9    9             Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +                   G7( 1.350) +               Q1 - E( 1.500) 
--------------------------------------------------------------------------------------------- 
10   10            Inactive           Add        
                     G1( 1.350) +                   G2( 1.350) +                   G3( 1.000) 
 +             G6 - SLU( 1.000) +                   G7( 1.350) +               Q1 - I( 1.500) 
--------------------------------------------------------------------------------------------- 
11   11            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +               Q1 - E( 0.600) +               A1 - P( 1.000) 
--------------------------------------------------------------------------------------------- 
12   12            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +             G6 - SLU( 1.000) +               Q1 - I( 0.600) +               A1 - A( 1.000) 
--------------------------------------------------------------------------------------------- 
13   21            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +               Q1 - E( 0.600) 
--------------------------------------------------------------------------------------------- 
14   22            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +             G6 - SLU( 1.000) 
--------------------------------------------------------------------------------------------- 
15   23            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +                   G7( 1.000) 
 +               Q1 - E( 0.600) 
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--------------------------------------------------------------------------------------------- 
16   24            Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +             G6 - SLU( 1.000) 
 +                   G7( 1.000) 
--------------------------------------------------------------------------------------------- 
17   SLE - 1       Inactive           Add        
                     G1( 1.000) +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
18   SLE - 2       Inactive           Add        
                     G1( 1.000) +             G6 - SLE( 1.000) +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
19   SLE - 3       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
20   SLE - 4       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +             G6 - SLE( 1.000) +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
21   SLE - 5       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
22   SLE - 6       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +             G6 - SLE( 1.000) 
 +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
23   SLE - 7       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +                   G7( 1.000) 
 +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
24   SLE - 8       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G4( 1.000) +                   G5( 1.000) +             G6 - SLE( 1.000) 
 +                   G7( 1.000) +               Q1 - I( 1.000) 
--------------------------------------------------------------------------------------------- 
25   SLE - 9       Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +                   G7( 1.000) +               Q1 - E( 1.000) 
--------------------------------------------------------------------------------------------- 
26   SLE - 10      Inactive           Add        
                     G1( 1.000) +                   G2( 1.000) +                   G3( 1.000) 
 +             G6 - SLE( 1.000) +                   G7( 1.000) +               Q1 - I( 1.000) 
---------------------------------------------------------------------------------------------   
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A.6.4.17. Section checking for load combination without swelling and squeezing 

 

 
 
  

MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

1 680.611 67.560 0.000 231.349 ‐ 80.721

3 1.00 0.36 0.200 0.204 0.000 0.349 ‐ 0.349

2 681.234 80.167 0.000 349.706 ‐ 76.448

8 1.00 0.75 0.074 0.075 0.000 0.219 ‐ 0.219

3 670.265 89.352 0.000 348.383 ‐ 71.654

8 1.00 0.75 0.077 0.077 0.000 0.206 ‐ 0.206

4 661.789 95.797 0.000 388.649 ‐ 53.930

9 1.00 0.90 0.061 0.062 0.000 0.139 ‐ 0.139

5 655.432 99.308 0.000 387.749 ‐ 29.270

9 1.00 0.90 0.063 0.062 0.000 0.075 ‐ 0.075

6 649.477 102.146 0.000 306.170 ‐ 19.099

9 1.00 0.90 0.062 0.063 0.000 0.062 ‐ 0.062

7 646.749 105.823 0.000 306.567 ‐ 23.283

9 1.00 0.90 0.063 0.064 0.000 0.076 ‐ 0.076

8 643.169 113.795 0.000 386.011 ‐ 34.672

9 1.00 0.90 0.066 0.065 0.000 0.090 ‐ 0.090

9 637.125 126.491 0.000 385.155 ‐ 54.084

9 1.00 0.90 0.069 0.069 0.000 0.140 ‐ 0.140

10 634.329 135.040 0.000 384.759 ‐ 38.164

9 1.00 0.90 0.072 0.072 0.000 0.099 ‐ 0.099

11 631.680 141.131 0.000 386.313 ‐ 32.551

9 1.00 0.90 0.075 0.074 0.000 0.084 ‐ 0.084

12 631.496 141.131 0.000 386.287 ‐ 33.392

9 1.00 0.90 0.075 0.074 0.000 0.086 ‐ 0.086

13 633.756 134.841 0.000 384.678 ‐ 39.016

9 1.00 0.90 0.071 0.072 0.000 0.101 ‐ 0.101

14 640.023 126.079 0.000 385.566 ‐ 54.953

9 1.00 0.90 0.070 0.069 0.000 0.143 ‐ 0.143

15 645.770 113.166 0.000 386.380 ‐ 35.067

9 1.00 0.90 0.065 0.066 0.000 0.091 ‐ 0.091

16 648.997 105.095 0.000 306.658 ‐ 23.277

9 1.00 0.90 0.063 0.064 0.000 0.076 ‐ 0.076

17 651.336 101.415 0.000 306.246 ‐ 19.173

9 1.00 0.90 0.063 0.063 0.000 0.063 ‐ 0.063

18 656.884 98.611 0.000 387.954 ‐ 28.824

9 1.00 0.90 0.062 0.063 0.000 0.074 ‐ 0.074

19 662.839 95.155 0.000 388.798 ‐ 53.407

9 1.00 0.90 0.061 0.062 0.000 0.137 ‐ 0.137

20 670.904 88.773 0.000 348.472 ‐ 71.076

8 1.00 0.75 0.077 0.077 0.000 0.204 ‐ 0.204

21 681.448 79.663 0.000 349.736 ‐ 75.865

8 1.00 0.75 0.074 0.075 0.000 0.217 ‐ 0.217

22 680.789 67.155 0.000 231.372 ‐ 80.146

3 1.00 0.36 0.200 0.203 0.000 0.346 ‐ 0.346

23 683.041 55.470 0.000 261.828 ‐ 71.616

4 1.00 0.45 0.131 0.129 0.000 0.274 ‐ 0.274

24 685.987 43.766 0.000 308.001 ‐ 65.886

7 1.00 0.60 0.083 0.083 0.000 0.214 ‐ 0.214

25 687.462 35.306 0.000 308.259 ‐ 69.228

7 1.00 0.60 0.080 0.078 0.000 0.225 ‐ 0.225

26 688.793 28.166 0.000 293.566 ‐ 79.670

6 1.00 0.55 0.084 0.086 0.000 0.271 ‐ 0.271

27 692.013 18.746 0.000 294.008 ‐ 68.084

6 1.00 0.55 0.080 0.081 0.000 0.232 ‐ 0.232

28 696.136 10.589 0.000 278.750 ‐ 66.691

5 1.00 0.50 0.085 0.085 0.000 0.239 ‐ 0.239

29 694.958 18.344 0.000 278.760 ‐ 61.614

5 1.00 0.50 0.089 0.088 0.000 0.221 ‐ 0.221

30 693.587 24.885 0.000 262.998 ‐ 56.457

4 1.00 0.45 0.103 0.105 0.000 0.215 ‐ 0.215

30.00 450.00 OK N6

14‐2‐P14

450.00

OK

OK

OK

30.00 450.00

N6

N6

N6

100 x 45

100 x 60

100 x 60

100 x 55

OK

OK N6

N6

N6 9'540

100 x 50

100 x 50

100 x 90

100 x 90

100 x 45

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

450.00

30.00

30.00

30.00

30.00

30.00

100 x 90

100 x 90

100 x 90

100 x 70

100 x 70

450.00

30.00 450.00

100 x 55

100 x 36

30.00 450.00 OK

OK

OK

SECTION CHECKING

N6

N6 15'354

9'540

10'337

15'354

30.00 450.00 OK N6 15'354

30.00 450.00

OK N6 15'354
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100 x 90

OK

450.00

30.00 450.00

30.00

OK

15'354

15'354
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RebarCHECK N_Rdmax

fyk

[N/mm
2
]

fck

[N/mm
2
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450.0030.00
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14‐2‐P16
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14‐2‐P14
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14‐2‐P14

14‐2‐P14
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N6

N6
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N6
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N6
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14‐2‐P16

14‐2‐P16
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MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

31 688.863 30.597 0.000 262.881 ‐ 49.711

4 1.00 0.45 0.107 0.108 0.000 0.189 ‐ 0.189

32 689.970 34.423 0.000 246.370 ‐ 40.881

2 1.00 0.40 0.126 0.129 0.000 0.166 ‐ 0.166

33 687.769 37.370 0.000 246.389 ‐ 33.269

2 1.00 0.40 0.130 0.131 0.000 0.135 ‐ 0.135

34 685.584 38.969 0.000 228.946 ‐ 29.168

1 1.00 0.35 0.161 0.164 0.000 0.127 ‐ 0.127

35 685.815 38.969 0.000 228.427 ‐ 40.516

1 1.00 0.35 0.161 0.164 0.000 0.177 ‐ 0.177

36 682.596 38.991 0.000 227.828 ‐ 49.754

1 1.00 0.35 0.162 0.162 0.000 0.218 ‐ 0.218

37 678.898 37.134 0.000 227.168 ‐ 55.984

1 1.00 0.35 0.160 0.156 0.000 0.246 ‐ 0.246

38 675.434 33.910 0.000 226.571 ‐ 50.874

1 1.00 0.35 0.153 0.152 0.000 0.225 ‐ 0.225

39 669.922 31.733 0.000 226.029 ‐ 46.041

1 1.00 0.35 0.147 0.150 0.000 0.204 ‐ 0.204

40 669.012 31.733 0.000 225.381 ‐ 58.937

1 1.00 0.35 0.147 0.149 0.000 0.261 ‐ 0.261

41 664.562 28.149 0.000 224.618 ‐ 68.629

1 1.00 0.35 0.142 0.142 0.000 0.306 ‐ 0.306

42 12.930 18.368 0.000 223.787 ‐ 75.064

1 1.00 0.35 0.182 0.183 0.000 0.335 ‐ 0.335

43 9.893 21.456 0.000 222.938 ‐ 78.229

1 1.00 0.35 0.226 0.222 0.000 0.351 ‐ 0.351

44 7.268 24.161 0.000 222.118 ‐ 78.157

1 1.00 0.35 0.255 0.255 0.000 0.352 ‐ 0.352

45 5.120 26.377 0.000 221.373 ‐ 74.921

1 1.00 0.35 0.285 0.283 0.000 0.338 ‐ 0.338

46 3.502 28.021 0.000 220.748 ‐ 68.634

1 1.00 0.35 0.303 0.303 0.000 0.311 ‐ 0.311

47 2.454 29.032 0.000 220.286 ‐ 59.446

1 1.00 0.35 0.322 0.316 0.000 0.270 ‐ 0.270

48 2.004 29.373 0.000 220.026 ‐ 47.543

1 1.00 0.35 0.323 0.320 0.000 0.216 ‐ 0.216

49 2.004 29.373 0.000 220.027 ‐ 47.558

1 1.00 0.35 0.323 0.320 0.000 0.216 ‐ 0.216

50 2.455 29.031 0.000 220.286 ‐ 59.461

1 1.00 0.35 0.322 0.316 0.000 0.270 ‐ 0.270

51 3.503 28.019 0.000 220.748 ‐ 68.648

1 1.00 0.35 0.303 0.303 0.000 0.311 ‐ 0.311

52 5.121 26.374 0.000 221.373 ‐ 74.935

1 1.00 0.35 0.285 0.283 0.000 0.339 ‐ 0.339

53 7.270 24.157 0.000 222.118 ‐ 78.171

1 1.00 0.35 0.255 0.255 0.000 0.352 ‐ 0.352

54 9.895 21.452 0.000 222.939 ‐ 78.242

1 1.00 0.35 0.226 0.222 0.000 0.351 ‐ 0.351

55 12.932 18.364 0.000 223.788 ‐ 75.075

1 1.00 0.35 0.182 0.183 0.000 0.335 ‐ 0.335

56 664.558 28.141 0.000 224.619 ‐ 68.640

1 1.00 0.35 0.142 0.142 0.000 0.306 ‐ 0.306

57 669.009 31.724 0.000 225.382 ‐ 58.946

1 1.00 0.35 0.147 0.149 0.000 0.262 ‐ 0.262

58 669.918 31.724 0.000 226.031 ‐ 46.049

1 1.00 0.35 0.147 0.150 0.000 0.204 ‐ 0.204

59 675.430 33.900 0.000 226.572 ‐ 50.881

1 1.00 0.35 0.153 0.152 0.000 0.225 ‐ 0.225

60 678.894 37.124 0.000 227.170 ‐ 55.990

1 1.00 0.35 0.160 0.156 0.000 0.246 ‐ 0.246

OK N5

30.00 450.00 OK

6'146

N5 6'146

100 X 35

450.00 OK N5 6'146

30.00 450.00

SECTION CHECKING

SECTION PROPERTIES fck

[N/mm
2
]

fyk

[N/mm
2
]

CHECK
LOAD CB

M‐N iteration

LOAD CB

V
Rebar N_Rdmax

30.00 450.00 OK N2 6'146

100 X 35

100 X 35

100 X 35

100 X 35

100 x 45

100 x 40

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

30.00 450.00

30.00

100 x 40

100 X 35

30.00 450.00

30.00 450.00

450.00

100 X 35

30.00 450.00

30.00 450.00

450.00 OK N5 6'14614‐2‐P12

14‐2‐P12

14‐2‐P12

OK N2 6'146

OK N2 6'146

30.00 450.00

30.00 450.00 OK N2

OK N5 6'146

30.00

6'146

OK N2 6'146

30.00 450.00

30.00 450.00 OK N2 6'146

OK N2 6'146

30.00 450.00 OK N2 6'146

6'146

30.00 450.00 OK N2 6'146

30.00 450.00 OK N2 6'146

100 X 35

100 X 35

100 X 35

100 X 35
6'146

30.00 450.00 OK N2 6'146

30.00 450.00 OK N2 6'146

OK N5 6'146

6'146

6'146

6'146450.00

7'149

14‐2‐P14

7'149

7'946

OK N5

14‐2‐P14

14‐2‐P14

14‐2‐P12

OK N5

30.00 450.00 OK N5

14‐2‐P12

14‐2‐P12

30.00 450.00 OK N6

OK N5

OK N5

30.00 450.00 OK N2 6'146

30.00 450.00 OK N5 6'146

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

30.00 450.00

30.00

30.00

30.00 450.00

N5

N6

N6

N6

N6

N6

N6

N6

N6

OK N5

30.00 450.00 OK N5 6'146

30.00 450.00 OK N5 6'146

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

30.00 450.00 OK N2

100 X 35

100 X 35

N6

N6

N5

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6

N6
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MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

61 682.592 38.980 0.000 227.830 ‐ 49.759

1 1.00 0.35 0.162 0.162 0.000 0.218 ‐ 0.218

62 685.814 38.975 0.000 228.429 ‐ 40.519

1 1.00 0.35 0.161 0.164 0.000 0.177 ‐ 0.177

63 685.590 38.975 0.000 228.947 ‐ 29.055

1 1.00 0.35 0.161 0.164 0.000 0.127 ‐ 0.127

64 687.786 37.404 0.000 246.391 ‐ 33.133

2 1.00 0.40 0.130 0.131 0.000 0.134 ‐ 0.134

65 689.998 34.492 0.000 246.372 ‐ 40.853

2 1.00 0.40 0.126 0.129 0.000 0.166 ‐ 0.166

66 688.882 30.641 0.000 262.884 ‐ 49.686

4 1.00 0.45 0.107 0.108 0.000 0.189 ‐ 0.189

67 693.631 25.014 0.000 263.001 ‐ 56.466

4 1.00 0.45 0.103 0.103 0.000 0.215 ‐ 0.215

68 695.003 18.485 0.000 278.763 ‐ 61.687

5 1.00 0.50 0.089 0.088 0.000 0.221 ‐ 0.221

69 696.174 10.721 0.000 278.751 ‐ 66.855

5 1.00 0.50 0.085 0.083 0.000 0.240 ‐ 0.240

70 691.997 18.795 0.000 294.006 ‐ 68.391

6 1.00 0.55 0.080 0.081 0.000 0.233 ‐ 0.233

71 688.751 28.264 0.000 293.560 ‐ 80.058

6 1.00 0.55 0.084 0.084 0.000 0.273 ‐ 0.273

72 687.399 35.455 0.000 308.250 ‐ 69.688

7 1.00 0.60 0.080 0.079 0.000 0.226 ‐ 0.226

73 685.896 43.987 0.000 307.989 ‐ 66.397

7 1.00 0.60 0.083 0.084 0.000 0.216 ‐ 0.216

74 682.910 55.787 0.000 261.811 ‐ 72.161

4 1.00 0.45 0.131 0.130 0.000 0.276 ‐ 0.276

SECTION CHECKING

SECTION PROPERTIES fck

[N/mm
2
]

fyk

[N/mm
2
]

CHECK
LOAD CB

M‐N iteration

LOAD CB

V
Rebar N_Rdmax

450.00 OK N5 14‐2‐P12 6'146
100 X 35

30.00

100 X 35
30.00 450.00 OK N5 14‐2‐P12 6'146

100 X 35
30.00 450.00 OK N5 14‐2‐P12 6'146N6

100 x 40
30.00 450.00 OK N5 14‐2‐P14 7'149

100 x 45
30.00 450.00 OK N6 14‐2‐P14 7'946

100 x 40
30.00 450.00 OK N5 14‐2‐P14 7'149

100 x 50
30.00 450.00 OK N5 14‐2‐P14 8'743

100 x 45
30.00 450.00 OK N5 14‐2‐P14 7'946

N6

N6

N6

30.00 450.00 OK N5 14‐2‐P14 8'743

100 x 55
30.00 450.00 OK N6 14‐2‐P14 9'540

100 x 50

N5

N5

N6

N6

N6

N6

N6 14‐2‐P14 9'540

100 x 60
30.00 450.00 OK N6 N6 14‐2‐P14 10'337

100 x 55
30.00 450.00 OK N6

100 x 45
30.00 450.00 OK N6 N6 14‐2‐P14 7'946

100 x 60
30.00 450.00 OK N6 N6 14‐2‐P14 10'337
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A.6.4.18. Section checking for load combination with swelling and squeezing 

 

 
  

MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

1 473.601 158.104 0.000 204.610 375.724 353.475

3 1.00 0.36 0.787 0.778 0.000 1.728 0.941 0.941

2 459.581 207.766 0.000 319.427 848.409 324.444

8 1.00 0.75 0.196 0.198 0.000 1.018 0.382 0.382

3 462.469 243.276 0.000 319.291 297.583

8 1.00 0.75 0.270 0.272 0.000 0.932 0.932

4 469.720 274.041 0.000 362.428 ‐ 278.924

9 1.00 0.90 0.226 0.224 0.000 0.770 ‐ 0.770

5 479.125 302.835 0.000 363.116 ‐ 258.696

9 1.00 0.90 0.268 0.269 0.000 0.712 ‐ 0.712

6 479.897 331.901 0.000 362.656 ‐ 252.942

9 1.00 0.90 0.324 0.325 0.000 0.697 ‐ 0.697

7 480.654 381.765 0.000 361.941 ‐ 245.756

9 1.00 0.90 0.439 0.436 0.000 0.679 ‐ 0.679

8 473.369 423.877 0.000 360.704 ‐ 213.911

9 1.00 0.90 0.551 0.541 0.000 0.593 ‐ 0.593

9 463.570 458.527 0.000 359.290 ‐ 183.074

9 1.00 0.90 0.599 0.611 0.000 0.510 ‐ 0.510

10 461.527 479.227 0.000 358.983 ‐ 126.622

9 1.00 0.90 0.673 0.669 0.000 0.353 ‐ 0.353

11 458.489 487.674 0.000 358.660 ‐ 76.355

9 1.00 0.90 0.668 0.681 0.000 0.213 ‐ 0.213

12 458.366 487.674 0.000 358.647 ‐ 76.595

9 1.00 0.90 0.668 0.681 0.000 0.214 ‐ 0.214

13 461.124 479.151 0.000 358.940 ‐ 126.873

9 1.00 0.90 0.672 0.669 0.000 0.353 ‐ 0.353

14 465.429 458.360 0.000 359.486 ‐ 183.406

9 1.00 0.90 0.601 0.610 0.000 0.510 ‐ 0.510

15 475.021 423.593 0.000 360.878 ‐ 214.085

9 1.00 0.90 0.528 0.529 0.000 0.593 ‐ 0.593

16 482.074 381.417 0.000 362.090 ‐ 245.794

9 1.00 0.90 0.440 0.436 0.000 0.679 ‐ 0.679

17 481.068 331.535 0.000 362.779 ‐ 252.907

9 1.00 0.90 0.325 0.325 0.000 0.697 ‐ 0.697

18 480.039 302.472 0.000 363.212 ‐ 258.599

9 1.00 0.90 0.269 0.269 0.000 0.712 ‐ 0.712

19 470.378 273.691 0.000 362.496 ‐ 278.799

9 1.00 0.90 0.226 0.224 0.000 0.769 ‐ 0.769

20 462.867 242.943 0.000 319.347 297.406

8 1.00 0.75 0.270 0.272 0.000 0.931 0.931

21 459.716 207.457 0.000 319.427 848.409 324.444

8 1.00 0.75 0.196 0.198 0.000 1.018 0.382 0.382

22 473.723 157.828 0.000 204.626 375.724 353.475

3 1.00 0.36 0.787 0.777 0.000 1.726 0.941 0.941

23 498.535 108.491 0.000 237.504 338.655 311.901

4 1.00 0.45 0.218 0.221 0.000 1.313 0.921 0.921

24 742.885 25.899 0.000 285.290 ‐ 271.676

7 1.00 0.60 0.081 0.081 0.000 0.952 ‐ 0.952

25 749.929 41.142 0.000 286.998 ‐ 239.813

7 1.00 0.60 0.088 0.088 0.000 0.836 ‐ 0.836

26 753.871 55.600 0.000 273.549 ‐ 212.845

6 1.00 0.55 0.106 0.106 0.000 0.778 ‐ 0.778

27 758.899 64.034 0.000 275.288 ‐ 169.243

6 1.00 0.55 0.113 0.111 0.000 0.615 ‐ 0.615

28 576.834 94.213 0.000 261.526 ‐ 123.814

5 1.00 0.50 0.145 0.145 0.000 0.473 ‐ 0.473

29 580.222 109.627 0.000 262.128 ‐ 74.202

5 1.00 0.50 0.172 0.169 0.000 0.283 ‐ 0.283

30 579.849 114.230 0.000 271.859 ‐ 28.762

4 1.00 0.45 0.227 0.223 0.000 0.106 ‐ 0.106

N10

N10

LOAD CB

M‐N iteration

LOAD CB

V

14‐2‐P14

Stirrup 4‐P12/150

14‐2‐P16

Stirrup 4‐P10/150

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

N10

N10

N10

N10

N10

N9

N9

N9

N9

N9

N9

N9

N9

N9

N10

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

14‐2‐P16

Stirrup 4‐P10/150

14‐2‐P14

Stirrup 4‐P10/150

14‐2‐P14

Stirrup 4‐P10/150

14‐2‐P14

14‐2‐P14

14‐2‐P14

14‐2‐P14

N9

N9

N9

N9

N9

N9

N9

N10

N10

N10

N10

N10

N10

N10

N10

N7

15'354

15'354N10

N10

N10

8'743

6'512

15'354

15'354

N10

OK N9

30.00

6'512

450.00 OK N10 12'964

450.00 OK N9 7'946

450.00 OK N10 15'354

450.00 12'964

450.00 OK N10

12'964

15'354

15'354

14‐2‐P16

OK

OK

OK N10

14‐2‐P16

14‐2‐P16

15'354

30.00 450.00 OK N7 10'337

30.00 450.00

30.00

N9 8'743

450.00

30.00 450.00 OK N10 15'354

30.00 450.00

30.00 450.00

14‐2‐P14

14‐2‐P1430.00 450.00

OK N10

15'354

30.00 450.00 OK

7'946

30.00 450.00 OK

30.00 450.00 OK N10 12'964

30.00 OK N10

OK

450.00

30.00 450.00

30.00

OK

15'354

15'354

30.00 450.00 OK

OK

OK

SECTION CHECKING

N7

N10 15'354

9'540

10'337

15'354

30.00 450.00 OK N10 15'354

30.00 450.00

OK N10 15'354

100 x 36

100 x 70

100 x 70

100 x 90

SECTION PROPERTIES
RebarCHECK N_Rdmax

fyk

[N/mm
2
]

fck

[N/mm
2
]

30.00

30.00

30.00

30.00

30.00

100 x 90

100 x 90

100 x 90

100 x 70

100 x 70

450.00

30.00 450.00

100 x 55

100 x 36

450.0030.00

450.0030.00

30.00

30.00 450.00

30.00 450.00

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

450.00

100 x 45

100 x 50

100 x 50

100 x 90

100 x 90

OK

OK N10

N10

N7 9'540

OK

100 x 45

100 x 60

100 x 60

100 x 55

14‐2‐P14

450.00

OK

OK

OK

30.00 450.00

N10

N10

N10

OK

30.00 450.00 OK N7
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MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

31 579.997 114.230 0.000 268.398 ‐ 45.628

4 1.00 0.45 0.227 0.223 0.000 0.170 ‐ 0.170

32 557.518 111.011 0.000 251.099 ‐ 58.636

2 1.00 0.40 0.279 0.280 0.000 0.234 ‐ 0.234

33 549.910 100.671 0.000 250.188 ‐ 66.291

2 1.00 0.40 0.246 0.245 0.000 0.265 ‐ 0.265

34 558.478 87.357 0.000 210.374 ‐ 69.809

1 1.00 0.35 0.291 0.297 0.000 0.332 ‐ 0.332

35 550.177 71.754 0.000 209.225 ‐ 73.088

1 1.00 0.35 0.232 0.229 0.000 0.349 ‐ 0.349

36 541.928 55.568 0.000 208.077 ‐ 71.247

1 1.00 0.35 0.181 0.183 0.000 0.342 ‐ 0.342

37 534.086 39.932 0.000 206.981 ‐ 65.619

1 1.00 0.35 0.145 0.145 0.000 0.317 ‐ 0.317

38 708.901 10.150 0.000 206.103 ‐ 51.500

1 1.00 0.35 0.126 0.126 0.000 0.250 ‐ 0.250

39 705.768 6.999 0.000 205.295 ‐ 38.338

1 1.00 0.35 0.122 0.123 0.000 0.187 ‐ 0.187

40 703.073 7.488 0.000 204.440 ‐ 39.338

1 1.00 0.35 0.122 0.123 0.000 0.192 ‐ 0.192

41 699.980 6.442 0.000 227.504 ‐ 48.489

1 1.00 0.35 0.120 0.122 0.000 0.213 ‐ 0.213

42 480.692 33.223 0.000 226.954 ‐ 54.733

1 1.00 0.35 0.124 0.126 0.000 0.241 ‐ 0.241

43 475.629 40.707 0.000 226.369 ‐ 60.328

1 1.00 0.35 0.140 0.141 0.000 0.267 ‐ 0.267

44 471.286 46.974 0.000 225.776 ‐ 63.224

1 1.00 0.35 0.154 0.156 0.000 0.280 ‐ 0.280

45 467.744 51.911 0.000 225.216 ‐ 63.128

1 1.00 0.35 0.166 0.168 0.000 0.280 ‐ 0.280

46 465.145 55.466 0.000 224.732 ‐ 60.117

1 1.00 0.35 0.177 0.177 0.000 0.268 ‐ 0.268

47 463.422 57.608 0.000 224.364 ‐ 54.303

1 1.00 0.35 0.182 0.183 0.000 0.242 ‐ 0.242

48 462.683 58.328 0.000 224.152 ‐ 45.834

1 1.00 0.35 0.182 0.185 0.000 0.204 ‐ 0.204

49 462.679 58.328 0.000 224.152 ‐ 45.814

1 1.00 0.35 0.182 0.185 0.000 0.204 ‐ 0.204

50 463.413 57.623 0.000 224.364 ‐ 54.282

1 1.00 0.35 0.182 0.183 0.000 0.242 ‐ 0.242

51 465.129 55.496 0.000 224.731 ‐ 60.097

1 1.00 0.35 0.177 0.178 0.000 0.267 ‐ 0.267

52 467.724 51.954 0.000 225.215 ‐ 63.109

1 1.00 0.35 0.166 0.169 0.000 0.280 ‐ 0.280

53 471.261 47.028 0.000 225.775 ‐ 63.206

1 1.00 0.35 0.154 0.156 0.000 0.280 ‐ 0.280

54 475.601 40.769 0.000 226.368 ‐ 60.311

1 1.00 0.35 0.140 0.141 0.000 0.266 ‐ 0.266

55 480.663 33.290 0.000 226.952 ‐ 54.726

1 1.00 0.35 0.124 0.126 0.000 0.241 ‐ 0.241

56 672.225 9.521 0.000 227.503 ‐ 48.493

1 1.00 0.35 0.119 0.121 0.000 0.213 ‐ 0.213

57 703.065 7.469 0.000 204.437 ‐ 39.401

1 1.00 0.35 0.122 0.122 0.000 0.193 ‐ 0.193

58 705.761 6.984 0.000 205.294 ‐ 38.438

1 1.00 0.35 0.122 0.123 0.000 0.187 ‐ 0.187

59 708.895 10.140 0.000 206.103 ‐ 51.628

1 1.00 0.35 0.126 0.126 0.000 0.250 ‐ 0.250

60 534.083 39.954 0.000 206.982 ‐ 65.758

1 1.00 0.35 0.145 0.145 0.000 0.318 ‐ 0.318

SECTION PROPERTIES fck

[N/mm
2
]

fyk

[N/mm
2
]

CHECK
LOAD CB

M‐N iteration

LOAD CB

V
Rebar N_Rdmax

N8

N8

N8

N8

N8

N8

N8

N8

N8

N8

N8

N8

N10

N10

N10

N10
100 X 35

100 X 35

30.00 450.00 OK N9 6'146

30.00 450.00 OK N7 6'146

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

30.00 450.00 OK N10

OK N10

N8

N8

N8

30.00 450.00 OK N10 6'146

30.00 450.00 OK N7 6'146

14‐2‐P12

14‐2‐P12

14‐2‐P12

14‐2‐P12

30.00 450.00

30.00

30.00

30.00 450.00

N10

N10

OK N9

OK N9

OK N10

6'146

6'146

6'146450.00

7'149

14‐2‐P14

7'149

7'946

OK N7

14‐2‐P14

14‐2‐P14

14‐2‐P12

OK N7

30.00

100 X 35

100 X 35

100 X 35

100 X 35
6'146

30.00 450.00 OK N10 6'146

30.00 450.00 OK N10 6'146

OK N9 6'146

450.00 OK N7

14‐2‐P12

14‐2‐P12N10

N10

N10

N10

N10

N8

N8

N8

N8

14‐2‐P12

14‐2‐P12

OK N10 6'146

OK N10 6'146

30.00 450.00

30.00 450.00 OK N10

OK N7 6'146

30.00

6'146

OK N10 6'146

30.00 450.00

30.00 450.00

30.00 450.00

450.00

30.00 450.00

SECTION CHECKING

30.00

100 x 40

100 X 35

100 X 35

30.00 450.00

30.00 450.00

450.00 OK N7 6'14614‐2‐P12

30.00 450.00 OK N10 6'146

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

30.00 450.00

OK N10 6'146

30.00 450.00 OK N10 6'146

6'146

30.00 450.00 OK N10 6'146

100 x 45

100 x 40

100 X 35

30.00 450.00 OK N10 6'146

100 X 35

100 X 35

100 X 35

100 X 35

450.00 OK N8 6'146

30.00 450.00

30.00 450.00 OK N10 6'146

100 X 35

OK N9

30.00 450.00 OK

6'146

N9 6'146
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MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

61 541.934 55.616 0.000 208.079 ‐ 71.379

1 1.00 0.35 0.181 0.183 0.000 0.343 ‐ 0.343

62 550.192 71.827 0.000 209.229 ‐ 73.199

1 1.00 0.35 0.232 0.230 0.000 0.350 ‐ 0.350

63 541.170 85.901 0.000 210.379 ‐ 69.883

1 1.00 0.35 0.306 0.301 0.000 0.332 ‐ 0.332

64 566.745 100.988 0.000 250.190 ‐ 66.317

2 1.00 0.40 0.247 0.243 0.000 0.265 ‐ 0.265

65 557.556 111.133 0.000 251.101 ‐ 58.640

2 1.00 0.40 0.279 0.281 0.000 0.234 ‐ 0.234

66 580.026 114.326 0.000 268.400 ‐ 45.604

4 1.00 0.45 0.227 0.223 0.000 0.170 ‐ 0.170

67 579.872 114.326 0.000 271.860 ‐ 28.768

4 1.00 0.45 0.227 0.223 0.000 0.106 ‐ 0.106

68 580.232 109.695 0.000 262.127 ‐ 74.441

5 1.00 0.50 0.172 0.169 0.000 0.284 ‐ 0.284

69 576.828 94.235 0.000 261.523 ‐ 124.052

5 1.00 0.50 0.145 0.145 0.000 0.474 ‐ 0.474

70 758.905 64.061 0.000 275.282 ‐ 169.479

6 1.00 0.55 0.113 0.111 0.000 0.616 ‐ 0.616

71 753.874 55.623 0.000 273.540 ‐ 213.076

6 1.00 0.55 0.106 0.106 0.000 0.779 ‐ 0.779

72 749.930 41.160 0.000 286.988 ‐ 240.041

7 1.00 0.60 0.088 0.088 0.000 0.836 ‐ 0.836

73 742.882 25.911 0.000 285.278 ‐ 271.899

7 1.00 0.60 0.081 0.081 0.000 0.953 ‐ 0.953

74 498.431 108.736 0.000 237.490 338.655 311.901

4 1.00 0.45 0.218 0.221 0.000 1.314 0.921 0.921

SECTION CHECKING

SECTION PROPERTIES fck

[N/mm
2
]

fyk

[N/mm
2
]

CHECK
LOAD CB

M‐N iteration

LOAD CB

V
Rebar N_Rdmax

100 x 45
30.00 450.00 OK N10 N10

14‐2‐P14

Stirrup 4‐P10/150
7'946

100 x 60
30.00 450.00 OK N7 N10 14‐2‐P14 10'337

100 x 60
30.00 450.00 OK N7 N10 14‐2‐P14 10'337

100 x 55
30.00 450.00 OK N7

N10

N10 14‐2‐P14 9'540

100 x 55
30.00 450.00 OK N7 14‐2‐P14 9'540

100 x 50
N10

N10

6

30.00 450.00 OK N9 14‐2‐P14 8'743

N10

N8

N8

N8

N7

100 x 50
30.00 450.00 OK N9 14‐2‐P14 8'743

100 x 45
30.00 450.00 OK N9 14‐2‐P14 7'946

100 x 45
30.00 450.00 OK N9 14‐2‐P14 7'946

100 x 40
30.00 450.00 OK N10 14‐2‐P14 7'149

100 x 40
30.00 450.00 OK N9 14‐2‐P14 7'149

100 X 35
30.00 450.00 OK N10 14‐2‐P12 6'146

100 X 35
30.00 450.00 OK N9 14‐2‐P12 6'146N10

450.00 OK N9 14‐2‐P12 6'146
100 X 35

30.00
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A.6.4.19. Section checking for fire combination load 

 

 
  

MEMBER N_Ed M_Edy M_Edz V_Rdc V_Rds V_Ed

SECTION Bc (m) Hc (m) Ratio‐N Ratio‐My Ratio‐Mz Ratio‐Vc Ratio‐Vs Ratio‐V

62(M+N) / 53(V) 520.304 27.881 0.000 209.694 ‐ 53.133

1 1.00 0.30 0.116 0.114 0.000 0.253 ‐ 0.253

65(M+N) / 64(V) 529.815 42.842 0.000 248.085 ‐ 46.686

2 1.00 0.35 0.112 0.113 0.000 0.188 ‐ 0.188

22(M+N) / 22(V) 508.202 55.560 0.000 233.158 ‐ 197.158

3 1.00 0.31 0.166 0.167 0.000 0.846 ‐ 0.846

67(M+N) / 74(V) 538.466 51.672 0.000 261.519 ‐ 162.194

4 1.00 0.40 0.104 0.104 0.000 0.620 ‐ 0.620

68(M+N) / 69(V) 538.906 51.672 0.000 273.209 ‐ 39.593

5 1.00 0.45 0.087 0.086 0.000 0.145 ‐ 0.145

70(M+N) / 71(V) 554.332 44.494 0.000 289.507 ‐ 89.446

6 1.00 0.50 0.070 0.071 0.000 0.309 ‐ 0.309

72(M+N) / 73(V) 548.684 29.995 0.000 300.104 ‐ 130.043

7 1.00 0.55 0.055 0.055 0.000 0.433 ‐ 0.433

20(M+N) / 21(V) 499.511 100.002 0.000 340.970 ‐ 178.629

8 1.00 0.65 0.071 0.072 0.000 0.524 ‐ 0.524

11(M+N) / 19(V) 474.398 244.596 0.000 383.415 ‐ 153.689

9 1.00 0.85 0.182 0.182 0.000 0.401 ‐ 0.401
14‐2‐P16 19'058

100 x 90
30.00 360.00 OK N24 N24

14‐2‐P14 12'450

100 x 70
30.00 360.00 OK N24 N24 14‐2‐P16 14'808

100 x 60
30.00 360.00 OK N24 N24

14‐2‐P14 10'325

100 x 55
30.00 360.00 OK N24 N24 14‐2‐P14 11'388

100 x 50
30.00 360.00 OK N24 N24

14‐2‐P14 7'350

100 x 45
30.00 360.00 OK N24 N24 14‐2‐P14 9'263

100 x 36
30.00 360.00 OK N24 N24

14‐2‐P12 6'935

100 x 40
30.00 360.00 OK N24 N24 14‐2‐P14 8'200

100 X 35
30.00 360.00 OK N24 N22

SECTION CHECKING ‐ FIRE COMBINATIONS LOAD
SECTION PROPERTIES fck

[N/mm
2
]

fyk

[N/mm
2
]

CHECK
LOAD CB

M‐N iteration

LOAD CB

V
Rebar N_Rdmax
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A.6.4.30. Stress checking for load combination without swelling and squeezing 

 

 
  

MEMBER

SECTION Bc (m) Hc (m)

1

3 1.00 0.36

2

8 1.00 0.75

3

8 1.00 0.75

4

9 1.00 0.90

5

9 1.00 0.90

6

9 1.00 0.90

7

9 1.00 0.90

8

9 1.00 0.90

9

9 1.00 0.90

10

9 1.00 0.90

11

9 1.00 0.90

12

9 1.00 0.90

13

9 1.00 0.90

14

9 1.00 0.90

15

9 1.00 0.90

16

9 1.00 0.90

17

9 1.00 0.90

18

9 1.00 0.90

19

9 1.00 0.90

20

8 1.00 0.75

21

8 1.00 0.75

22

3 1.00 0.36

23

4 1.00 0.45

24

7 1.00 0.60

25

7 1.00 0.60

26

6 1.00 0.55

27

6 1.00 0.55

28

5 1.00 0.50

29

5 1.00 0.50

30

4 1.00 0.45

‐0.97

‐0.96

‐0.94

‐1.31

0.12

0.07

‐1.262.90

2.90

0.08

OK

OK

‐1.06

‐1.11

‐1.14

‐1.14

‐1.00

‐1.11

‐1.06

0.13

0.12

0.08

0.09

0.09

0.08

0.08

OK

sS, MAX

[N/mm
2
]

sS. Adm

[N/mm
2
]

CHECK

‐1.32

‐0.95

‐0.95

‐0.96

‐0.97

‐1.00

‐3.02 ‐18.00 OK

0.34 360.00 OK

OK360.00OK 0.54‐18.00

‐18.00

‐18.00

OK

OK

OK

OK

OK

OK

sct. Adm

[N/mm
2
]

‐18.00

‐18.00

‐18.00

‐18.00

OK

OK

OK

CHECK

OK

OK

OK

OK

‐1.25

‐1.18

2.90

2.90

2.90

2.90

2.90

2.90

2.90 OK

OK

OK

OK

OK

OK

OK

‐18.00

‐1.15 ‐18.00

‐1.66

‐3.01 ‐18.00

‐1.94 ‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

OK

OK

OK

‐18.00

‐18.00

OK

OK

OK

OK

OK

sct, MAX

[N/mm
2
]

CHECK

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

OK

OK

OK

‐1.32

‐1.04 ‐18.00

‐18.00

2.90

2.90

2.90

SLE ‐ N6

0.08

0.08

0.08

OK

OK

2.90

SLE ‐ N6

SLE ‐ N6

OK

OK

OK

‐1.19 ‐18.00

‐1.11

‐18.00

‐18.00

‐18.00

OK

OK

OK

OK

OK

‐18.00

OK

OK

0.10

2.90

0.11
100 x 45

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

0.50

0.25

OK

OK

OK

OK

OK

OK

OK

OK

OK

‐0.95

‐18.00

OK

OK2.90

0.09

0.06

0.07

0.04

0.08

100 x 90

100 x 90

100 x 90

0.04

360.00 OK

0.39 360.00 OK

1.84 360.00 OK

0.62 360.00 OK

0.35 360.00 OK

0.36 360.00 OK

0.37 360.00 OK

0.37 360.00 OK

0.37

360.00 OK

0.36 360.00 OK

0.36 360.00 OK

0.41 360.00 OK

0.41 360.00 OK

0.39 360.00 OK

360.00 OK0.33

0.36

0.35

360.00 OK

360.00 OK

0.61 360.00 OK

0.36

0.53 360.00 OK

1.83 360.00 OK

0.95 360.00 OK

0.39 360.00 OK

0.33 360.00 OK

0.32 360.00 OK

0.17 360.00 OK

0.06 360.00 OK

0.00 360.00 OK

SLE ‐ N6

0.24 360.00 OK

SLE ‐ N6

100 x 70

STRESS CONTROL

0.08SLE ‐ N6

0.07SLE ‐ N6

0.08SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N5

SLE ‐ N5

SLE ‐ N5

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

SLE ‐ N6

100 x 70

100 x 36

100 x 45

100 x 60

100 x 60

100 x 55

100 x 55

100 x 50

100 x 50

SECTION PROPERTIES

100 x 36

100 x 70

100 x 70

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

SLE ‐ N6

LOAD CB
sc, MAX

[N/mm
2
]

sc. Adm

[N/mm
2
]

0.13

0.50SLE ‐ N6

0.08

0.07

OK

100 x 90
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MEMBER

SECTION Bc (m) Hc (m)

31

4 1.00 0.45

32

2 1.00 0.40

33

2 1.00 0.40

34

1 1.00 0.35

35

1 1.00 0.35

36

1 1.00 0.35

37

1 1.00 0.35

38

1 1.00 0.35

39

1 1.00 0.35

40

1 1.00 0.35

41

1 1.00 0.35

42

1 1.00 0.35

43

1 1.00 0.35

44

1 1.00 0.35

45

1 1.00 0.35

46

1 1.00 0.35

47

1 1.00 0.35

48

1 1.00 0.35

49

1 1.00 0.35

50

1 1.00 0.35

51

1 1.00 0.35

52

1 1.00 0.35

53

1 1.00 0.35

54

1 1.00 0.35

55

1 1.00 0.35

56

1 1.00 0.35

57

1 1.00 0.35

58

1 1.00 0.35

59

1 1.00 0.35

60

1 1.00 0.35

‐2.15

‐1.85

‐1.53

‐1.81

‐2.04

‐2.38 ‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐2.87

‐2.86

‐2.77

‐2.64

‐2.56

‐2.53

STRESS CONTROL

SECTION PROPERTIES
LOAD CB

sct, MAX

[N/mm
2
]

sct. Adm

[N/mm
2
]

CHECK
sc, MAX

[N/mm
2
]

sc. Adm

[N/mm
2
]

CHECK
sS, MAX

[N/mm
2
]

‐18.00

‐18.00

2.90

0.64 2.90 OK

0.31

‐2.31

‐2.87

OK

OKOK

OK OK

OK

OK

OK

2.90

‐18.000.37

0.51

0.31

0.30

0.30

0.31

0.33

OK

OK

OK

OK

OK

OK

OK

‐1.78

‐2.22

‐18.00

‐18.00

OK

OK

2.90

2.90

‐18.00

‐18.00

OK0.77 2.90 OK

SLE ‐ N5

SLE ‐ N6

SLE ‐ N5

SLE ‐ N5

SLE ‐ N5

SLE ‐ N5

OKSLE ‐ N2 1.03 2.90 OK ‐18.00

‐18.00

OK

OK

2.90

2.90

2.90

2.90

2.90

2.90 OK

OK

OKSLE ‐ N2

SLE ‐ N2 OK0.97

0.13

0.21

100 x 45

100 x 40

100 x 40

100 X 35
SLE ‐ N5

SLE ‐ N5

OK2.90

100 X 35

0.22

100 X 35
SLE ‐ N5

SLE ‐ N5

SLE ‐ N5

1.09 2.90 OK

OKSLE ‐ N2 ‐18.00

‐18.00

1.09 2.90 OK

SLE ‐ N2 OK1.08 2.90 OK

0.88 2.90 OK ‐18.00

‐18.00

OKSLE ‐ N2 ‐18.00

‐18.00

‐1.81

‐1.53

OK1.03 2.90 OK

0.97

OKSLE ‐ N2

OKSLE ‐ N2 ‐18.00

‐18.00

‐2.19

‐2.04

1.08 2.90 OK

SLE ‐ N2

2.90 OK

‐2.19

‐2.25

‐2.25

2.90 OK

OK

OK0.64 2.90 OK

OKSLE ‐ N2

OK0.88 2.90 OK

‐18.00

‐18.00

‐1.85

‐2.15

0.77 2.90 OK

OK

OK‐18.00‐2.64

0.33 2.90 OK

2.90 OK

SLE ‐ N5 0.31 2.90 OK

OK

OKSLE ‐ N5 ‐18.00

‐18.00

‐2.38

‐2.53

0.51

‐18.00‐2.56

OK

0.92 360.00 OK

sS. Adm

[N/mm
2
]

CHECK

360.00 OK

1.16 360.00 OK

1.42 360.00 OK

2.02 360.00 OK

0.95 360.00

4.24 360.00 OK

OK

OK

3.59

3.96 360.00 OK

OK

4.48 360.00 OK

4.42 360.00

0.39 360.00 OK

0.63 360.00 OK

0.67 360.00 OK

0.92 360.00

2.60 360.00 OK

3.13 360.00

360.00

OK

1.00 360.00 OK

1.07

0.99 360.00 OK

100 X 35

100 X 35
SLE ‐ N2

100 X 35

100 X 35

SLE ‐ N2

100 X 35

100 X 35

SLE ‐ N2

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

SLE ‐ N2

100 X 35

100 X 35

OKSLE ‐ N5

SLE ‐ N5 OK0.36 2.90

OK

4.48 360.00

3.13 360.00 OK

2.60 360.00 OK

2.02 360.00 OK

3.96 360.00 OK

3.59 360.00 OK

OK

4.24 360.00 OK

1.42 360.00 OK

1.15

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

360.00 OK

4.42 360.00 OK

100 X 35

100 X 35

1.06 360.00

OKSLE ‐ N5 ‐18.00‐2.780.30 2.90
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MEMBER

SECTION Bc (m) Hc (m)

61

1 1.00 0.35

62

1 1.00 0.35

63

1 1.00 0.35

64

2 1.00 0.40

65

2 1.00 0.40

66

4 1.00 0.45

67

4 1.00 0.45

68

5 1.00 0.50

69

5 1.00 0.50

70

6 1.00 0.55

71

6 1.00 0.55

72

7 1.00 0.60

73

7 1.00 0.60

74

4 1.00 0.45

STRESS CONTROL

SECTION PROPERTIES
LOAD CB

sct, MAX

[N/mm
2
]

sct. Adm

[N/mm
2
]

CHECK
sc, MAX

[N/mm
2
]

sc. Adm

[N/mm
2
]

CHECK
sS, MAX

[N/mm
2
]

sS. Adm

[N/mm
2
]

CHECK

OK

0.92

100 X 35
SLE ‐ N5 0.30 2.90 OK ‐2.86

360.00

‐18.00 OK 0.94 360.00

OK OK

OK

100 X 35
SLE ‐ N5 0.31 2.90 OK ‐2.87 ‐18.00 OK 0.92

100 X 35
SLE ‐ N5 0.31 2.90 ‐2.87 ‐18.00

360.00 OK

100 x 40
SLE ‐ N5 0.22 2.90 OK ‐2.31 ‐18.00 OK 0.68 360.00

0.25

360.00‐18.00 OK 0.63 OK

100 x 45
SLE ‐ N6 0.14 2.90 OK ‐1.79 ‐18.00 OK 0.39 360.00 OK

100 x 40

0.06

360.00 OK

OK
100 x 50

SLE ‐ N5 0.04 2.90 OK ‐1.33 ‐18.00 OK 0.00 360.00

100 x 45
SLE ‐ N5 0.11 2.90

100 x 50
SLE ‐ N5 0.04 2.90 OK ‐1.18 ‐18.00 OK

OK ‐1.66 ‐18.00 OK

SLE ‐ N5 0.21 2.90 OK ‐2.22

OK

360.00 OK

100 x 55
SLE ‐ N6 0.06 2.90 OK ‐1.04 ‐18.00 OK 0.17 360.00 OK

100 x 55
SLE ‐ N6 0.09 2.90 OK ‐1.15 ‐18.00 OK 0.33

2.90 OK ‐1.19 ‐18.00 OK 0.39

360.00 OK

100 x 60
SLE ‐ N6 0.09 2.90 OK ‐1.11 ‐18.00 OK 0.33 360.00 OK

360.00 OK

100 x 45
SLE ‐ N6 0.25 2.90 OK ‐1.94 ‐18.00 OK 0.95 360.00 OK

100 x 60
SLE ‐ N6 0.10
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A.6.4.31. Stress checking for load combination with swelling and squeezing 

 

 
  

MEMBER

SECTION Bc (m) Hc (m)

1

3 1.00 0.36

2

8 1.00 0.75

3

8 1.00 0.75

4

9 1.00 0.90

5

9 1.00 0.90

6

9 1.00 0.90

7

9 1.00 0.90

8

9 1.00 0.90

9

9 1.00 0.90

10

9 1.00 0.90

11

9 1.00 0.90

12

9 1.00 0.90

13

9 1.00 0.90

14

9 1.00 0.90

15

9 1.00 0.90

16

9 1.00 0.90

17

9 1.00 0.90

18

9 1.00 0.90

19

9 1.00 0.90

20

8 1.00 0.75

21

8 1.00 0.75

22

3 1.00 0.36

23

4 1.00 0.45

24

7 1.00 0.60

25

7 1.00 0.60

26

6 1.00 0.55

27

6 1.00 0.55

28

5 1.00 0.50

29

5 1.00 0.50

30

4 1.00 0.45

100 x 90

SLE ‐ N10

1.22

1.07

FESSURATO

SECTION PROPERTIES

100 x 36

100 x 70

100 x 70

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

100 x 90

SLE ‐ N10

LOAD CB
sc, MAX

[N/mm
2
]

sc. Adm

[N/mm
2
]

1.65

4.30

SLE ‐ N7

100 x 70

100 x 36

100 x 45

100 x 60

100 x 60

100 x 55

100 x 55

100 x 50

100 x 50

SLE ‐ N10

100 x 70

STRESS CONTROL

2.04SLE ‐ N10

1.85SLE ‐ N10

1.63SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N9

SLE ‐ N9

SLE ‐ N9

SLE ‐ N7

SLE ‐ N7

SLE ‐ N7

SLE ‐ N10

5.80 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

2.57 360.00 OK

3.98 360.00 OK

5.41

360.00 OK

360.00 OK

7.95 360.00 OK

6.17

6.40 360.00 OK

16.04 360.00 OK

5.63 360.00 OK

360.00 OK

8.35 360.00 OK

6.97 360.00 OK

11.43 360.00 OK

11.43 360.00 OK

11.18 360.00 OK

360.00 OK9.55

10.57

360.00 OK

11.18 360.00 OK

16.08 360.00 OK

7.97 360.00 OK

5.43 360.00 OK

6.18 360.00 OK

6.98 360.00 OK

8.36 360.00 OK

10.59

1.07

0.79

0.00

100 x 90

100 x 90

100 x 90

1.08

100 x 45

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

SLE ‐ N10

4.29

1.51

OK

OK

OK

OK

OK

OK

OK

OK

OK

‐1.99

‐18.00

OK

OK2.90

0.00

0.19

SLE ‐ N10

1.62

1.36

1.21

OK

OK

2.90

SLE ‐ N10

SLE ‐ N10

OK

OK

OK

‐1.25 ‐18.00

‐1.38

‐18.00

‐18.00

‐18.00

OK

OK

OK

OK

OK

‐18.00

OK

OK

0.01

2.90

‐1.87 ‐18.00

‐18.00

2.90

2.90

2.90

1.58

sct, MAX

[N/mm
2
]

CHECK

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

2.90

OK

OK

OK

‐2.72

‐18.00

‐18.00

‐18.00

OK

OK

OK

‐18.00

‐18.00

OK

OK

OK

OK

OK

sct. Adm

[N/mm
2
]

‐18.00

‐18.00

‐18.00

‐18.00

OK

OK

OK

CHECK

OK

OK

OK

OK

‐2.29

‐2.44

2.90

2.90

2.90

2.90

2.90

2.90

2.90 OK

OK

OK

OK

OK

OK

OK

‐18.00

‐1.75 ‐18.00

sS, MAX

[N/mm
2
]

sS. Adm

[N/mm
2
]

CHECK

‐2.61

‐1.83

‐1.99

‐2.14

‐2.40

‐2.62

‐6.18 ‐18.00 OK

9.57 360.00 OK

OK360.00OK 6.42‐18.00

‐18.00

‐18.00

OK

OK

OK

OK

OK

OK

1.35

1.85

‐2.292.90

2.90

1.37

OK

OK

‐2.80

‐2.90

‐2.95

‐2.95

‐2.62

‐2.90

‐2.80

1.65

1.35

2.15

2.20

2.20

2.15

2.04

FESSURATO

‐3.37

‐6.17

‐2.40

‐2.14

‐1.83

‐2.60

‐18.00

‐3.09 ‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00
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MEMBER

SECTION Bc (m) Hc (m)

31

4 1.00 0.45

32

2 1.00 0.40

33

2 1.00 0.40

34

1 1.00 0.35

35

1 1.00 0.35

36

1 1.00 0.35

37

1 1.00 0.35

38

1 1.00 0.35

39

1 1.00 0.35

40

1 1.00 0.35

41

1 1.00 0.35

42

1 1.00 0.35

43

1 1.00 0.35

44

1 1.00 0.35

45

1 1.00 0.35

46

1 1.00 0.35

47

1 1.00 0.35

48

1 1.00 0.35

49

1 1.00 0.35

50

1 1.00 0.35

51

1 1.00 0.35

52

1 1.00 0.35

53

1 1.00 0.35

54

1 1.00 0.35

55

1 1.00 0.35

56

1 1.00 0.35

57

1 1.00 0.35

58

1 1.00 0.35

59

1 1.00 0.35

60

1 1.00 0.35

SECTION PROPERTIES
LOAD CB

sct, MAX

[N/mm
2
]

sct. Adm

[N/mm
2
]

CHECK
sc, MAX

[N/mm
2
]

sc. Adm

[N/mm
2
]

CHECK
sS, MAX

[N/mm
2
]

100 X 35

100 X 35

0.00 360.00

OKSLE ‐ N9 ‐18.00‐2.490.30 2.90

2.72 360.00 OK

100 X 35

100 X 35

100 X 35

OK

2.84 360.00

0.08 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

1.84 360.00 OK

1.07 360.00 OK

OK

2.39 360.00 OK

0.00 360.00 OK

0.00 360.00 OKOKSLE ‐ N7

SLE ‐ N7 OK0.00 2.90

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

SLE ‐ N10

100 X 35

100 X 35

100 X 35

100 X 35
SLE ‐ N10

100 X 35

100 X 35

SLE ‐ N10

100 X 35

100 X 35

SLE ‐ N10

100 X 35

100 X 35

100 X 35

100 X 35

100 X 35

0.00 360.00 OK

OK

2.84 360.00 OK

2.73 360.00

5.80 360.00 OK

7.19 360.00 OK

6.06 360.00 OK

5.93 360.00

0.00 360.00 OK

0.08 360.00

360.00

OK

0.00 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

0.00 360.00 OK

1.24 360.00

2.39 360.00 OK

OK

OK

1.06

1.83 360.00 OK

OK

3.50 360.00 OK

STRESS CONTROL

sS. Adm

[N/mm
2
]

CHECK

OK

OK‐18.00‐1.97

0.00 2.90 OK

2.90 OK

SLE ‐ N7 0.00 2.90 OK

OK

OKSLE ‐ N8 ‐18.00

‐18.00

‐1.87

‐1.79

0.00

‐18.00‐1.79

OK0.21 2.90 OK

OKSLE ‐ N10

OK0.72 2.90 OK

‐18.00

‐18.00

‐2.42

‐2.16

0.49 2.90 OK

OKSLE ‐ N10 ‐18.00

‐18.00

‐2.82

‐2.64

OK1.04 2.90 OK

0.91

OKSLE ‐ N10

OKSLE ‐ N10 ‐18.00

‐18.00

‐3.22

‐3.06

1.12 2.90 OK

SLE ‐ N10

2.90 OK

‐3.22

‐3.28

‐3.28

2.90 OK

OK1.14 2.90 OK

OKSLE ‐ N10 ‐18.00

‐18.00

1.14 2.90 OK

SLE ‐ N10 OK1.12 2.90 OK

0.72 2.90 OK ‐18.00

‐18.00

100 X 35

1.78

100 X 35
SLE ‐ N9

SLE ‐ N9

SLE ‐ N9

100 x 45

100 x 40

100 x 40

100 X 35
SLE ‐ N9

SLE ‐ N10

OK2.90

OK0.49 2.90 OK

SLE ‐ N10

SLE ‐ N9

SLE ‐ N7

SLE ‐ N7

SLE ‐ N7

SLE ‐ N7

OKSLE ‐ N10 1.04 2.90 OK ‐18.00

‐18.00

OK

OK

2.90

2.90

2.90

2.90

2.90

2.90 OK

OK

OKSLE ‐ N10

SLE ‐ N10 OK0.90

‐18.000.00

0.00

1.39

0.84

0.30

0.00

0.00

OK

OK

OK

OK

OK

OK

OK

‐3.37

‐4.04

‐18.00

‐18.00

OK

OK

2.90

2.90

‐18.00

‐18.00 OK

OK

OK

OK

2.90

1.58

2.05 OK

OKOK

OK

2.90

0.21 2.90 OK

1.98

‐3.74

‐4.21

‐2.16

‐2.42

‐2.63

‐2.82

‐3.06

‐1.87 ‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐18.00

‐3.64

‐3.05

‐2.49

‐1.97

‐1.79

‐1.79

‐18.00

‐18.00



 

 

 

 

 

 

 

 
 

 

ME

SE

EMBER

CTION Bc (m)

61

1 1.00

62

1 1.00

63

1 1.00

64

2 1.00

65

2 1.00

66

4 1.00

67

4 1.00

68

5 1.00

69

5 1.00

70

6 1.00

71

6 1.00

72

7 1.00

73

7 1.00

74

4 1.00

SECTION P

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Cr

MEMBER 

SECTION 

1 

3 

22 

3 

Hc (m)

0.35

0.35

0.35

0.40

0.40

0.45

0.45

0.50

0.50

0.55

0.55

0.60

0.60

0.45

PROPERTIES
LOAD 

0 x 45
SLE ‐ N

0 x 60
SLE ‐ 

0 x 60
SLE ‐ 

0 x 55
SLE ‐ 

0 x 55
SLE ‐ 

0 x 50
SLE ‐ 

SLE ‐ N

0 x 50
SLE ‐ 

0 x 45
SLE ‐ 

0 x 45
SLE ‐ 

0 x 40

0 x 40
SLE ‐ 

0 X 35
SLE ‐ N

0 X 35
SLE ‐ 

0 X 35
SLE ‐ 

rack checking

SECTION PRO

Bc (m) 

100 x 

1.00 

100 x 

1.00 

CB
sct, MAX

[N/mm
2
]

sct

[N/m

N10 1.51 2.

N7 0.01 2.

N7 0.00 2.

N7 0.00 2.

N7 0.19 2.

N9 0.79 2.

N10 2.05 2.

N9 1.08 2.

N9 1.58 2.

N9 1.58 2.

N9 1.78 2.

N10 1.98 2.

N9 1.39 2.

N9 0.84 2.

 for determina

 

OPERTIES 

Hc (m) 

36 

0.36 

36 

0.36 

 

STRESS CONT

t. Adm

mm
2
]

CHECK

.90 OK

.90 OK

.90 OK

.90 OK

.90 OK

.90 OK

OK

.90 OK

.90 OK

.90

.90 OK

.90 OK

.90 OK

.90

.90 OK

OK

ants cracked m

LOAD CB 
[

SLE – N10 

SLE – N10 

TROL

sc, MAX

[N/mm
2
]

s

[N/

‐3.09 ‐1

‐1.25 ‐1

‐1.38 ‐1

‐1.75 ‐1

‐1.87 ‐1

‐2.44 ‐1

‐3.37 ‐1

‐4.04

‐2.72 ‐1

‐1

‐3.37 ‐1

‐3.75 ‐1

‐4.21 ‐1

‐3.64 ‐1

‐3.05 ‐1

members 

sct, MAX 

N/mm2] 

s

[N/

4.30  2

4.30  2

sc. Adm

/mm
2
]

CHECK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

OK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

18.00 OK

18.00

18.00 OK

sct. Adm 

/mm2] 

2.90 

2.90 

sS, MAX

[N/mm
2
]

sS. Adm

[N/mm

360.00

5.66 360.00

0.00

360.00

0.00 360.00

0.00

360.00

0.00 360.00

2.57

360.00

3.99 360.00

5.81

360.007.20

5.81 360.00

360.00

6.07 360.00

5.95

3.52 360.00

1.24 360.00

Seite / Pag. 

 

m

m
2
]

CHECK

0 OK

0 OK

0 OK

0 OK

0 OK

0 OK

0 OK

OK0

0 OK

0 OK

0 OK

0

OK

OK

0

0 OK
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