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1. INTRODUZIONE

La presente relazione di calcolo € relativa al progetto definitivo dell’edificio “Caserma di Polizia” nell’ambito
dellintervento di realizzazione della nuova Autostrada Regionale Cispadana, infrastruttura stradale di
categoria A, avente origine in corrispondenza del casello di Reggiolo-Rolo sulla A22 “Autostrada del

Brennero” e termine al casello di Ferrara Sud sulla A13 “Autostrada Bologna-Padova”.

Nello specifico I'edificio in oggetto sara costruito in localita San Felice sul Panaro.
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2. DESCRIZIONE DELL'OPERA

La “Caserma di Polizia” € un edificio composto da n°.3 corpi di fabbrica giuntati sismicamente realizzati con

struttura portante intelaiata in c.a. gettata in opera.

Nello specifico si distinguono:

Edificio A)

Edificio B)

Edificio C)

Fabbricato di forma pressoche rettangolare di dimensioni massime in pianta 14,90x41,20ml,

costituito da un interrato e da un piano fuori terra.

La parte interrata sara realizzata con platea di fondazione in c.a. di spessore 50cm e con

muri controterra di spessore di 40cm.

[l primo impalcato (P.T.) sara realizzato con lastre Predalles di spessore, comprensivo di
soletta, pari a 28cm (4+20+4cm), mentre quello di copertura sara in latero-cemento a travetti

prefabbricati con soletta collaborante per uno spessore totale di 28cm (24+4cm).

Pilastri e travi verranno realizzati in cemento armato gettato in opera. | pilastri dipartono dalla
platea con una sezione 40x60cm (P1) e rastremano dal piano terra sino a quota copertura
con sezione 30x50cm (P2). A quota primo impalcato (P.T.) le travi principali (T1) sono in
altezza di sezione 50x60cm; le secondarie (T2) sono in spessore di solaio 60x28cm. A quota
copertura le sezioni delle travi principali e secondarie si mantengono; sono presenti inoltre

cordoli di chiusura di sezione 30x28cm.

Fabbricato di forma pressoche rettangolare di dimensioni massime in pianta 41,20x19,95ml,

costituito da un unico piano fuori terra.

Vista la semplicita dell’edificio, si realizzeranno travi di fondazione a T rovescia, pilastri e
travi in elevazione in cemento armato gettato in opera con solaio di copertura in latero-

cemento di spessore 28cm (24+4cm).

In particolare le travi a T di fondazione principali (TF1) avranno ciabatta di dimiensioni
160x40cm e collo 40x60cm; le secondarie (TF2) manterranno a geometria del collo ma

presenteranno ciabatta di sezione 120x40cm.

Il pilastri saranno di sezione costante 30x50cm (P2). A quota copertura (P.1.) sono disposte

travi principali in altezza 50x60cm (T1) e cordoli in spessore di solaio 30x28cm (Cordolo C1).

Fabbricato di forma a “C” di dimensioni massime in pianta 37.00x18.70ml; si sviluppa
principalmente su piano terra e si caratterizza per una porzione quadrata di dimensioni in

pianta 11,50x11,50ml che si eleva per un ulteriore piano.
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Come per I'Edificio “B” le fondazioni sono realizzate con travi a T rovesca, rispettivamente
principali (TF1) e secondarie (TF2), a formare un graticcio; i solai sono latero-cemento di

spessore totale 28cm.

Le pilastrate presentano due sezioni tipo: rettangolare 30x50cm (P2) e quadrata 30x30cm
(P3). A quota primo impalcato (P.1.) sono disposte travi principali in altezza 50x60cm (T1),
travi secondarie (T2) in spessore di solaio 60x28cm e cordoli 40x28cm o 30x28cm (Cordolo
C1); a quota copertura sono presenti esclusivamente le travate principali (T1) ed i cordoli
30x28cm (Cordolo C1).

Nella presente relazione si eseguiranno i dimensionamenti e le verifiche strutturali come richiesti nella
redazione di un progetto definitivo considerando le azioni sismiche, I'azione neve e 'azione del vento definite

dalla normativa vigente nel luogo di costruzione.
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3. RIFERIMENTI NORMATIVI

Per quanto concerne i riferimenti normativi inerenti la progettazione dell’opera, si fa riferimento all’elaborato
di riferimento PD_0_0000_0000_0_GE_KT_01_A “Elenco delle Normative di riferimento”.
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4. SOFTWARE IN USO

Le calcolazioni sono effettuate con il codice di calcolo ad elementi finiti PRO_SAP PROfessional Structural

Analysis Program versione 8.5.0 prodotto dalla 2S.I. Software e Servizi per I'lngegneria s.r.l., Ferrara.

Un attento esame preliminare della documentazione a corredo del software ha consentito di valutarne
I'affidabilita e soprattutto I'idoneita al caso specifico. La documentazione, fornita dal produttore e distributore
del software, contiene una esauriente descrizione delle basi teoriche e degli algoritmi impiegati,
l'individuazione dei campi d’impiego, nonché casi prova interamente risolti e commentati, corredati dei file di
input necessari a riprodurre I'elaborazione. Nello specifico, 2S.1. ha verificato I'affidabilita e la robustezza del
codice di calcolo attraverso un numero significativo di casi prova in cui i risultati dell’analisi numerica sono
stati confrontati con soluzioni teoriche. E’ possibile reperire la documentazione contenente alcuni dei piu

significativi casi trattati al link: http://www.2si.it/Software/Affidabilita.htm.

La verifica della sicurezza degli elementi strutturali avviene con i metodi della scienza delle costruzioni.
L’'analisi strutturale & condotta con il metodo degli spostamenti per la valutazione dello stato
tensodeformativo indotto da carichi statici. Operativamente essa & effettuata con il metodo degli elementi
finiti. Tale metodo si basa sulla schematizzazione della struttura in elementi connessi solo in corrispondenza
di un numero prefissato di punti denominati nodi. | nodi sono definiti dalle tre coordinate cartesiane in un
sistema di riferimento globale. Le incognite del problema (nell’ambito del metodo degli spostamenti) sono le
componenti di spostamento dei nodi riferite al sistema di riferimento globale (traslazioni secondo X, Y, Z,
rotazioni attorno X, Y, Z). La soluzione del problema si ottiene con un sistema di equazioni algebriche lineari

i cui termini noti sono costituiti dai carichi agenti sulla struttura opportunamente concentrati ai nodi:
Ku=F
K = matrice di rigidezza; u = vettore spostamenti nodali; F = vettore forze nodali.

Dagli spostamenti ottenuti con la risoluzione del sistema vengono quindi dedotte le sollecitazioni e/o le
tensioni di ogni elemento, riferite generalmente ad una terna locale all’elemento stesso. Il sistema di
riferimento utilizzato & costituito da una terna cartesiana destrorsa XYZ. Si assume l'asse Z verticale ed

orientato verso l'alto.

Si precisa che il software prevede una serie di controlli automatici (check) che consentono I'individuazione di
errori di modellazione. Al termine dell’analisi un controllo automatico identifica la presenza di spostamenti o

rotazioni abnormi. Si pud pertanto asserire che I'elaborazione sia corretta e completa.

| risultati delle elaborazioni sono stati sottoposti a controlli che ne comprovano I'attendibilita. Tale valutazione
ha compreso il confronto con i risultati di semplici calcoli, eseguiti con metodi tradizionali e adottati, anche in
fase di primo proporzionamento della struttura. Inoltre, sulla base di considerazioni riguardanti gli stati
tensionali e deformativi determinati, si & valutata la validita delle scelte operate in sede di schematizzazione

e di modellazione della struttura e delle azioni.
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5. CARATTERISTICHE DEI MATERIALI IMPIEGATI

Relativamente alle caratteristiche dei materiali impiegati per la realizzazione della struttura si fa riferimento
all’elaborato di riferimento PD_0_0000 0000 0 GE_TB_01_A “Tabella materiali e classi di esposizione

calcestruzzo’.
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6. SICUREZZA E PRESTAZIONI ATTESE

La sicurezza e le prestazioni dell’opera vengono valutate conformemente a quanto prescritto dal D.M.
Infrastrutture e Trasporti 14 gennaio 2008 (Suppl. Ord. alla G.U. 4.2.2008, n. 29) e allegate norme tecniche

in relazione agli stati limite che possono verificarsi durante la vita nominale dell’'opera.

La sicurezza delle strutture deve essere valutata nei confronti degli stati limite ultimi e nei confronti degli stati

limite di esercizio.
Il superamento di uno stato limite ultimo ha carattere irreversibile e si definisce collasso.
Il superamento di uno stato limite di esercizio pud avere carattere irreversibile o reversibile.

In relazione alla tipologia costruttiva ed al tipo di struttura la norma prescrive le verifiche da effettuarsi sia per
gli SLU sia per gli SLE.

Nel caso in esame di costruzione in calcestruzzo armato si fa riferimento al paragrafo §4.1.2 per verifiche

statiche e ai paragrafi §7.3.6 e §7.3.7. per le verifiche sismiche.

6.1. COMBINAZIONI DELLE AZIONI

Le azioni che cimentano le strutture per le verifiche agli stati SLU ed SLE sono indicate ai paragrafi §2.5.3
ed §7.1.

In particolare per lo stato limite ultimo SLU statico con coefficienti parziali y tipo A1 ed A2:

¢ Combinazione fondamentale, generalmente impiegata per gli stati limite ultimi (SLU):
Vo1 G476, Gy +7p P+y, Ok 702 Voo Oks 703 Vo3 Ogs +ee

In particolare per lo stato limite ultimo SLE statico:

e Combinazione caratteristica (rara), generalmente impiegata per gli stati limite di esercizio (SLE)

irreversibili, da utilizzarsi nelle verifiche delle tensioni ammissibili (= § 2.7 — D.M.08):

G +G,+ P+ v,k + W3 Oks +-n

¢ Combinazione frequente, generalmente impiegata per gli stati limite di esercizio (SLE) reversibili:

G +G,+ P+, O W Okr W3 - Ops +o

e Combinazione quasi permanente (SLE), generalmente impiegata per gli effetti a lungo termine:

Gl +G2+P+l//21 'le t¥, ‘QKz'H//za 'QK3+"'
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In particolare per lo stato limite ultimo SLU sismico con azione SLV con Pvr 10%

E+G +G,+P+y,y Ok +Way Oy ..

In particolare per lo stato limite esercizio SLE sismico con azione SLD con Pvr 63%

E+G +G,+P+y,y O +Way Oy +...

Essendo la costruzione di classe IV in fase di progetto esecutiva dovranno essere eseguite le verifiche

sismica con azione SLO per gli elementi non strutturali e per gli impianti.

Relativamente alla progettazione strutturale e geotecnica, si fa riferimento allApproccio 1 che prevede

due combinazione di coefficienti da adottare:
e Per verifiche strutturali: combinazione 1 (A1+M1+R1)

e Per verifiche geotecniche: combinazione 2 (A2+M1+R2)

6.2. VALORILIMITE DI APERTURA DELLE FESSURE

Si assumono i seguenti valori di classe di esposizione:

e Fondazioni e muri di fondazioni = XC2 condizioni ambientali ordinarie

o Pilastri e muri in elevazione =XC3 condizioni ambientali ordinarie
combinazione frequente: w3 = 0.40 mm;
combinazione quasi permanente: w2 = 0.30 mm.

e Travi e solai =XC4 condizioni ambientali aggressive
combinazione frequente: w2 = 0.30 mm;
combinazione quasi permanente: w1 =0.20 mm.
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7. PARAMETRI DI PROGETTO

Il presente paragrafo mira a definire correttamente i parametri di “Vita Nominale”, “Classe d’Uso” e “Periodo
di Riferimento” da adottare per lo studio delle opere strutturali inerenti il progetto definitivo dell’Autostrada
Cispadana in accordo a quanto riportato nelle Nuove Norme Tecniche per le Costruzioni NTC, approvate
con D.M. del 14 Gennaio 2008, alla luce di quanto gia stabilito nel Progetto Preliminare dell’Autostrada

stessa.

| parametri in oggetto sono indispensabili per una corretta valutazione puntuale della sollecitazione sismica
da considerare in fase di progettazione delle opere strutturali; in quanto da essi dipende la definizione del

Periodo di Ritorno Tr dell’opera e quindi la valutazione dei parametri ag, Fq e TC*.

In ambito di NTCO8 vi & infatti la possibilita di definire in maniera “locale” le componenti fondamentali della

stima di pericolosita sismica.

Si riporta nel seguito quanto riportato in Normativa, al punto §2.4, in merito ai parametri oggetto della

trattazione:

7.1. ELABORATO DI RIFERIMENTO

Nello specifico, si fa riferimento all’elaborato PD_0 _0000_0000 0 GE_KT_02_A “Vita Utile e Classi d’'uso

delle opere”.

7.2. VITA NOMINALE

La vita nominale di un’opera strutturale Vy € intesa come il numero di anni nel quale la struttura, purché
soggetta alla manutenzione ordinaria, deve potere essere usata per lo scopo al quale & destinata. La vita
nominale dei diversi tipi di opere & quella riportata nella tabella seguente e deve essere precisata nei

documenti di progetto.

TIPI DI COSTRUZIONE Vita Nominale Vy (in anni)
1 Opere provvisorie — Opere provvisionali — Strutture in fase costruttiva <10
P Opere ordinarie, ponti, opere infrastrutturali e dighe di dimensioni contenute o di importanza > 50
normale
3 Grandi opere , ponti, opere infrastrutturali e dighe di grandi dimensioni o di importanza > 100
strategica
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7.3. CLASSID'USO

In presenza di azioni sismiche, con riferimento alle conseguenze di una interruzione di operativita o di un

eventuale collasso, le costruzioni sono suddivise in classi d’'uso cosi definite:
Classe I: Costruzioni con presenza solo occasionale di persone, edifici agricoli.

Classe Il: Costruzioni il cui uso preveda normali affollamenti, senza contenuti pericolosi per 'ambiente
e senza funzioni pubbliche e sociali essenziali. Industrie con attivitd non pericolose per 'ambiente. Ponti,
opere infrastrutturali, reti viarie non ricadenti in Classe d'uso Il o in Classe d’uso |V, reti ferroviarie la cui

interruzione non provochi situazioni di emergenza. Dighe il cui collasso non provochi conseguenze rilevanti.

Classe lll: Costruzioni il cui uso preveda affollamenti significativi. Industrie con attivita pericolose per
I'ambiente. Reti viarie extraurbane non ricadenti in Classe d’uso IV. Ponti e reti ferroviarie la cui interruzione

provochi situazioni di emergenza. Dighe rilevanti per le conseguenze di un loro eventuale collasso.

Classe |V: Costruzioni _con funzioni pubbliche o strategiche importanti, anche con riferimento alla

gestione della protezione civile in caso di calamita. Industrie con attivita particolarmente pericolose per
'ambiente. Reti viarie di tipo A o B, di cui al D.M. 5 novembre 2001, n. 6792, “Norme funzionali e
geometriche per la costruzione delle strade”, e di tipo C quando appartenenti ad itinerari di collegamento tra
capoluoghi di provincia non altresi serviti da strade di tipo A o B. Ponti e reti ferroviarie di importanza critica
per il mantenimento delle vie di comunicazione, particolarmente dopo un evento sismico. Dighe connesse al

funzionamento di acquedotti e a impianti di produzione di energia elettrica.

7.4. PERIODO DI RIFERIMENTO PER L'AZIONE SISMICA

Le azioni sismiche su ciascuna costruzione vengono valutate in relazione ad un periodo di riferimento Vr che
si ricava, per ciascun tipo di costruzione, moltiplicandone la vita nominale Vy per il coefficiente d’'uso Cy : Vg
= Vn'Cy. Il valore del coefficiente d'uso Cy € definito, al variare della classe d’'uso, come mostrato nella

tabella seguente:
CLASSE D’'USO I ] I v
COEFFICIENTECy | 0,7 1,0 1,5 2,0

Alla luce di quanto riportato, ed in relazione alla importanza critica delle opere di progetto, & possibile

riassumere nella tabella seguente i parametri da adottare per i manufatti in progetto:

ASSE AUTOSTRADALE

OPERA Vita Nominale Vi [anni] | Classe d’'uso | Coefficiente d’uso Periodo di riferimento Vr [anni]
Edifici di stazione di esazione 50 v 2,0 100

Caserma di polizia 50 [\ 2,0 100

Centro assistenza utenza (C.A.U) 50 v 2,0 100
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Centro servizi assistenza (C.S.A) 50 v 2,0 100
Sede del Concessionario 50 v 2,0 100
Porta di esazione e pensilina 50 v 2,0 100
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8. MODELLAZIONE DELLA STRUTTURA E DELLE AZIONI SISMICHE

Il modello della struttura & tridimensionale ed €& tale da rappresentare in modo adeguato le effettive

distribuzioni spaziali di massa, rigidezza e resistenza.

Gli elementi non strutturali quali le pareti interne non portanti (divisori), sono rappresentati unicamente in
termini di massa in quanto caratterizzati da rigidezza e resistenza tali da non modificare significativamente |l

comportamento globale della struttura.
Le murature perimetrali sono schematizzate come carico lineare distribuito applicato alla travi di bordo.

Gli orizzontamenti sono assunti infinitamente rigidi nel loro piano, in quanto realizzati in latero-cemento con

soletta collaborante di spessore pari a 4cm.

L’intera struttura si considerera, in primo luogo, “incastrata” alla base sullo spiccato di fondazione
trascurando cosi gli effetti indotti dall’interazione terreno-struttura al fine di determinare le massime
sollecitazioni gli elementi portanti; si realizzera poi un secondo modello in cui il suolo & assunto come un
sistema di molle aventi rigidezza equivalente (in accordo con la teoria di Winkler), utile esclusivamente al

dimensionamento e verifica delle fondazioni.

Il modello della struttura & lineare: la rigidezza degli elementi strutturali sono determinate trascurando le non

linearita geometriche e di materiale.
Le azioni sismiche sono modellate direttamente con 'ausilio degli spettri di risposta.

Si precisa infine, che per tener conto della variabilita spaziale del moto sismico, nonché delle eventuali
incertezze nella localizzazione delle masse, al centro di massa & attribuita un’eccentricita accidentale

rispetto alla sua posizione effettiva (di calcolo).

Tale eccentricita, trattandosi di “edificio”, &€ assunta costante, per entita e direzione, su tutti gli orizzontamenti
e pari a 0.05 volte la dimensione dell’edificio stesso misurata perpendicolarmente alla direzione di

applicazione dell’azione sismica.

8.1. ANALISI SISMICA

Il metodo di analisi assunto per le calcolazioni & la dinamica lineare. Con essa si determinano i modi di

vibrare (analisi modale) della struttura e gli effetti dell’azione sismica per ciascun modo.

Si considerano tutti i modi con massa partecipante significativa e tali da garantire globalmente un massa

eccitata (partecipante) uguale o superiore all'85%.
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La combinazione degli effetti avviene utilizzando la combinazione quadratica proposta al §7.3.3.1 del
D.M.2008. Si precisa inoltre che gli effetti sulla struttura (sollecitazioni, deformazioni, spostamenti, ecc.) sono

combinati successivamente con la seguenti relazioni:

1.00 E, +0.30 €,
1.00 E, +0.30 E,

8.2. CRITERI DI VERIFICA

Le verifiche degli elementi strutturali in c.a. per azione sismica sono condotte con riferimento agli Stati limite

ultimi §7.3.6.e di esercizio §7.3.7.Piu precisamente ci si riferira allo SLV e allo SLD.

Relativamente al paragrafo §7.3.7.2 si verificano che gli spostamenti d’interpiano siano inferiori a 0.01h

(tamponamenti progettati per non subire danni a seguito degli spostamenti d’interpiano) allo SLD.

Per costruzioni ricadenti in classe d'uso 1V, in questa fase di progetto definitivo si rimanda alla successiva
progettazione esecutiva la verifica (§7.3.7.1) che l'azione sismica allo SLD con n = 2/3 produca una
sollecitazione Ed<Rd (verifica elementi strutturali in termini di resistenza) e la verifica (§7.3.7.2) che gl
spostamenti d’interpiano siano inferiori a 2/3 di 0.01h (tamponamenti progettati per non subire danni a

seguito degli spostamenti d’interpiano) allo SLO.

8.3. DIMENSIONAMENTO E VERIFICA DEGLI ELEMENTI STRUTTURALI

A seguire si riportano i criteri necessari al dimensionamento e alla verifica degli elementi strutturali
dell’edificio. Si precisa che le verifiche sono condotte in automatico dal programma di calcolo in accordo con

quanto previsto delle NTC2008 e relativa Circolare esplicativa 2 febbraio 2009, n. 617.
Travi in c.a. di fondazione

In merito alle travi di fondazione, le azioni considerante agenti sulle stesse sono le resistenze degli elementi
strutturali soprastanti. Piu precisamente, le forze assiali negli elementi strutturali verticali vengono associate
ai concomitanti valori resistenti di momento flettente e taglio, verificando che essi non siano superiori a quelli
trasferiti dagli elementi stessi amplificati di un fattore yrg = 1.1 (CD"B”) e comunque non maggiori di quelli

derivanti da un’analisi elastica della struttura in elevazione eseguita con fattore di struttura q unitario.

Le fondazioni vengono progettate in modo tale da rimanere in campo elastico.

Non vengono quindi inserite armature specifiche per ottenere un comportamento duttile.

Si precisa che le travi di fondazione, per tutta la lunghezza, presenteranno armature longitudinali in

percentuale non inferiore allo 0.2% sia inferiormente che superiormente.
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Travi in c.a. in elevazione

I momenti flettenti assunti per il dimensionamento e la verifica delle travi sono quelli da calcolo, ossia quelli

massimi ottenuti dall’analisi dinamica elastica lineare.

Al fine di escludere la formazione di meccanismi inelastici dovuti al taglio, le sollecitazioni di taglio sono

ottenute come prescritto al §7.4.4.1 applicando il fattore di sovraresistenza ygrq= 1.00 (CD”B’).
Pilastri in c.a.

Al fine di proteggere i pilastri dalla plasticizzazione prematura si adottano i momenti flettenti di calcolo in
modo tale che:

D Mgy 21.10) Mygq

ove M,r, € il momento resistente del generico pilastro, Mz, € il momento resistente della generica trave

e ygy = 1.1 & il fattore di sovraresistenza in CD"B".

Al fine di escludere la formazione di meccanismi inelastici dovuti al taglio, le sollecitazioni di taglio sono

ottenuti come prescritto al §7.4.4.1 applicando il fattore di sovraresistenza ygs= 1.1 (CD"B’).

S| precisa che il suddetto criterio di gerarchia delle resistenze non & applicato alle sezioni di sommita dei
pilastri dell’ultimo piano.
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9. ANALISI DEI CARICHI

9.1. AZIONI STATICHE

Il fabbricato & ubicato in San Felice sul Panaro.

Azione vento.
Zona vento = 2
(Vb.o=25m/s; Ao=750m; Ka=0,015 1/s)

Classe di rugosita del terreno: D
[Aree prive di ostacoli o con al di piu rari ostacoli isolati (aperta campagna, aeroporti, aree agricole,
zone paludose o sabbiose, superfici innevate o ghiacciate, mare, laghi,..)]

Categoria esposizione: tipo Il
(Kr=0,19; Zo=0,05m; Zmin=4m)

Velocita di riferimento = 25,00 m/s
Pressione cinetica di riferimento (gb) = 39 daN/mq

Coefficiente di forma (Cp) = 1,00

Coefficiente dinamico (Cd) = 1,00

Coefficiente di esposizione (Ce) = 2,35
Coefficiente di esposizione topografica (Ct) = 1,00
Altezza dell'edificio = 10,00 m

Pressione del vento (p = gb Ce Cp Cd ) = 92 daN/mq (con coefficiente di forma unitario)

Azione neve
Zona Neve = | Mediterranea
Ce (coeff. di esposizione al vento) = 1,00
Valore caratteristico del carico al suolo (gsk Ce) = 150 daN/mq
Copertura ad una falda:
Angolo di inclinazione della falda = 0,0°
pul =0,80 => Q=120 daN/mq

a) Il peso proprio delle strutture

Computato automaticamente dal programma di calcolo in ragione del peso specifico del c.a. (25 kN/m3) e

dell’acciaio da carpenteria (78.5 kN/m®).

b) Impalcato a quota piano terra (Edificio “A”)

Carichi permanenti G1

e P.P solaio predalles + cappa in c.a. (sp. 4+20+4cm) 3.70  kN/mq
e Sottofondo in CLS alleggerito, =0.15x8.00 1.20 kN/mq
e Pavimento (sp.1+4cm) = 1.00 kN/mq
Totale permanenti portati G1k 5.90 kN/mg
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Carichi permanenti G2

Carichi variabili Qk (Cat. C1)

Y0=0.7 Y1=0.7

Y2 =0.6

1.20 KN/mg

3.00 kN/mg

c) Impalcato di copertura a guota piano primo e secondo (Edificio “A”, “B”, parte di “C")

Carichi permanenti G1

e |ntonaco intradosso

e P.P solaio latero-cemento + cappa in c.a. (sp. 24+4cm)

e Sottofondo in CLS alleggerito,

e |solante+ impermeabilizzazione

e Quadrottiin c.l.s

e Controsoffitto ed impianti
Totale permanenti portati G1k

e Copertura praticabile (Cat. H2)

Y0 =0.0 ¥1=0.0
Carichi variabili Qk
e Neve <1000m

Y0=0.5 ¥1=0.2

=0.15x8.00

0.01x20

0.04x25

Y2 =0.0

Y2 =0.0

0.20 kN/mq
3.70  kN/mq
1.20 kN/mq
0.10 kN/mq
1.00 kN/mq
0.50 kN/mq
6.70 kN/mg
2.00 kN/ma
1.20  kN/mq

A favore di sicurezza si assume il variabile “H2” come variabile tipo “Neve”.

d) Impalcato interno a quota piano primo (Edificio “C")

Carichi permanenti G1

e Intonaco intradosso

e P.P solaio latero-cemento + cappa in c.a. (sp. 24+4cm)

e Sottofondo in CLS alleggerito,

e Pavimento (1+4cm)

o Controsoffitto ed impianti
Totale permanenti portati G1k

Carichi permanenti G2

Carichi variabili Qk (Cat. A)

0.01x20

0.15x8.00

0.20 kN/mq
3.70  kN/mq
1.20 kN/mq
1.00 kN/mq
0.50 kN/mq
6.70  kN/mg
1.20  kN/mg
2.00  kN/mg
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Y0=0.7 Y1=0.7 Y2 =0.6

e) Murature perimetrali.

Carichi permanenti Gk

e Peso proprio muratura (poroton sp.30cm, h = 3.70m) =7.77 kN/ml
e Intonaco (interno+esterno) 3 cm =1.11 kN/ml
e |solante =0.13 kN/ml
Totale permanenti portati G4 ~9.00 KN/ml
e Muratura parapetto sp=20cm =0.20x18x0.80x1.00 =2.88 kN/ml
e Intonaco 1.5+1.5cm =0.03x20x1.00 =0.60 kN/ml
Totale permanenti portati G4 ~ 3.50 kN/ml

9.2. AZIONI SISMICHE E FATTORE DI STRUTTURA

Le azioni sismiche di progetto, in base alle quali si verifica il rispetto dei diversi stati limite, si definiscono a
partire dalla “pericolosita sismica di base” In condizioni ideali di sito di riferimento rigido con superficie
topografica orizzontale. Allo stato attuale, la pericolosita sismica su reticolo di riferimento nell'intervallo di
riferimento & fornita dai dati pubblicati sul sito http:/esse1.mi.ingv.it/.

Per punti non coincidenti con il reticolo di riferimento e periodi di ritorno non contemplati direttamente si

opera come indicato nell’allegato alle NTC (rispettivamente media pesata e interpolazione).

L’azione sismica viene definita in relazione ad un periodo di riferimento Vr che si ricava, per ciascun tipo di
costruzione, moltiplicandone la vita nominale per il coefficiente d’'uso. Fissato il periodo di riferimento Vre la
probabilita di superamento Pver associata a ciascuno degli stati limite considerati, si ottiene il periodo di
ritorno Tr e i relativi parametri di pericolosita sismica:

e ag accelerazione orizzontale massima del terreno;
o F. valore massimo del fattore di amplificazione dello spettro in accelerazione orizzontale;
e T'c: periodo di inizio del tratto a velocita costante dello spettro in accelzione orizzontale.

Individuati su reticolo di riferimento i parametri di pericolosita sismica si valutano i parametri spettrali:

S ¢ il coefficiente che tiene conto della categoria di sottosuolo e delle condizioni topografiche mediante la
relazione seguente S = S;*S; (§3.2.5);
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o F, e il fattore che quantifica I'amplificazione spettrale massima, su sito di riferimento rigido

orizzontale;

e F, ¢ il fattore che quantifica 'amplificazione spettrale massima verticale, in termini di accelerazione

orizzontale massima del terreno ag su sito di riferimento rigido orizzontale;

e T,e il periodo corrispondente all’inizio del tratto dello spettro ad accelerazione costante;

e T.é il periodo corrispondente all'inizio del tratto dello spettro a velocita costante;

e T,é il periodo corrispondente all'inizio del tratto dello spettro a spostamento costante;

L’Opera & ubicata in San Felice sul Panaro, per cui:

e latitudine 44,84194° N longitudine 11,1825° E;

= Categoria di sottosuolo “C” - Depositi di terreni a grana grossa mediamente addensati o terreni a

grana fina mediamente consistenti con spessori superiori a 30 m, caratterizzati da un graduale

miglioramento delle proprieta meccaniche con la profondita e da valori di Vs,30 compresi tra 180 m/s

e 360 m/s (ovvero 15 < NSPT,30 < 50 nei terreni a grana grossa e 70 < cu,30 < 250 kPa nei terreni

a grana fina);

i [ RS
o T S

4. ISTITUTO NAZIGRALE DI GEOFISICA E VULCANOLOGIA
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Wertici della maglia elementare

Id nodo

Longitudine

Latitudine Diskanza [km]

Coordinate geografiche

Localita:

| SAMFELICE SUL PAMARO (MO) = | Trowa

Longitudine: | 11.1410 Latitudine: | 4<.&400 Applica

Parametri per le forme spettrali

Puer Tr

S0 |81 |

SlD |83

|
sy 1o |
S s |

Periodo di riferimento per | azione sismica

wWitawn [anni] Coeff, uso Cu

Periodo Wr [anni]

|so |2

| Zaloola

Figura 9.2 - 1 — Localita San Felice sul Panaro (Mo)

In particolare si riportano la tabella riassuntiva relativamente alla pericolosita sismica e i parametri di calcolo

per I'azione sismica:
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Parametri & fatton zpetti

SEE ag eta
sto oose [ro
SEE— | 1.0
Sbv  fo19s
SLC 0264

[Werticale per tuth

Figura 9.2 - 2 — Localita San Felice sul Panaro (Mo)

In particolare, in riferimento alla verifica del giunto sismico, si assumono i seguenti valori per i parametri

“ag/g!! ed “S!l:
= ag/g=0.199
= S§$=1.39%
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10. EDIFICIO “A” — MODELLO DI CALCOLO, RISULTATI E VERIFICHE

Gli elementi utilizzati per la modellazione dello schema statico della struttura sono i seguenti:

e Elemento tipo BEAM (trave-D2)

e FElemento tipo BOUNDARY (molla)

e Elemento tipo PLATE (piastra-guscio-D3)
e Elemento tipo MEMBRANE (membrana-D3)

e Elemento tipo SOLAIO (macro elemento composto da piu membrane)

Il programma prevede una serie di controlli automatici (check) che consentono lindividuazione di errori di
modellazione. Al termine dell’analisi un controllo automatico identifica la presenza di spostamenti o rotazioni
abnormi. Si pud pertanto asserire che I’ elaborazione sia corretta e completa. | risultati delle elaborazioni
sono stati sottoposti a controlli che ne comprovano l'attendibilita. Tale valutazione ha compreso il confronto
con i risultati di semplici calcoli, eseguiti con metodi tradizionali e adottati, anche in fase di primo
proporzionamento della struttura. Inoltre, sulla base di considerazioni riguardanti gli stati tensionali e
deformativi determinati, si & valutata la validita delle scelte operate in sede di schematizzazione e di
modellazione della struttura e delle azioni. Si allega al termine della presente relazione elenco sintetico dei
controlli svolti (verifiche di equilibrio tra reazioni vincolari e carichi applicati, comparazioni tra i risultati delle

analisi e quelli di valutazioni semplificate, etc.).

Per quanto concerne il terreno di fondazione, esso pud essere schematizzato secondo il modello di Winkler
che prevede una relazione lineare fra il cedimento in un punto della superficie e la pressione agente nello

stesso punto.

10.1. MATERIALI

A seguire si riportano le caratteristiche meccaniche dei materiali utilizzati nella modellazione. Nella figura
seguente la sigla “ld” (abbreviazione per “identificativo”), identifica il tipo di materiale impiegato per ogni
elemento strutturale. Si precisa che per le fondazioni & stato impiegato un cls C25/30; per i pilastri un cls
C28/35 ed infine per le travi un cls C32/40. La platea di fondazione e i muri controterra sono modellati con
materiale id = 1 (Cls Classe C25/30

Id Tipo / Note Young Poisson G Gamma Alfa
daN/cm2 daN/cm2 daN/cm2 daN/cm3

1 Calcestruzzo Classe C25/30 3.145e+05 0.12 1.404e+05 2.50e-03 1.00e-05
Rck 300.0
fctm 25.6

3 Calcestruzzo Classe C28/35 3.260e+05 0.12 1.455e+05 2.50e-03 1.00e-05
Rck 350.0
fctm 28.4

4 Calcestruzzo Classe C32/40 3.360e+05 0.12 1.500e+05 2.50e-03 1.00e-05
Rck 400.0
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Id ipo / Note Young Poisson G Gamma Alfa
fctm 31.0
ove:
1 cemento armato
Rck resistenza caratteristica cubica
Fetm resistenza media a trazione semplice
Young modulo di elasticita normale
Poisson coefficiente di contrazione trasversale
G modulo di elasticita tangenziale
Gamma peso specifico
Alfa coefficiente di dilatazione termica
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Figura 10.1 - 1 — Codice “1d” materiali (elementi D2)
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PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.2. MODELLAZIONE ELEMENTI STRUTTURALI

Le sezioni utilizzate nella modellazione sono individuate da una sigla identificativa ed un codice numerico (gli
elementi strutturali richiamano quest'ultimo nella propria descrizione). Per ogni sezione vengono riportati in

tabella i seguenti dati:

Id [Tipo Area LAVZ AV3 gt 2-2 J 3-3 W 2-2 3-3 Wp2-2 Wp 3-3

cm2 cm2 cm2 cmé4 cm4 cmé4 cm3 cm3 cm3 cm3

1 |Rettangolare: b=40.00 h2000.00 [1666.67 {1666.67 5.498e+05 2.667e+05 4.167e+05|1.333e+04 |1.667e+04 2.000e+04 [2.500e+04
=50.00

2 trave: b=50.00 h =60.003000.00 2500.00 2500.00 [1.246e+06 [6.250e+05 [9.000e+05 |2.500e+04 3.000e+04 3.750e+04 4.500e+04

3 [cordolo: b=30.00 h840.00 [700.00 [700.00 [9.876e+04 6.300e+04 5.488e+04 4200.00 [3920.00 6300.00 5880.00
=28.00

6  pilastro:  b=60.00  h2400.00 2000.00 2000.00 [7.424e+05 [7.200e+05 3.200e+05 2.400e+04 [1.600e+04 3.600e+04 2.400e+04
=40.00

7 frave: b=60.00 h =28.00/1680.00 [1400.00 [1400.00 [3.100e+05 |5.040e+05 |1.098e+05 1.680e+04 [7840.00  2.520e+04 [1.176e+04
8  Rettangolare: b=40.00 h2000.00 |1666.67 |1666.67 5.498e+05 2.667e+05 4.167e+05 |1.333e+04 |1.667e+04 2.000e+04 [2.500e+04

=50.00

Ove:
Area area della sezione
Jt fattore torsionale di rigidezza
J2-2 momento d'inerzia della sezione riferito all’asse 2
J3-3 momento d'inerzia della sezione riferito all'asse 3
w2-2 modulo di resistenza della sezione riferito all’asse 2
W3-3 modulo di resistenza della sezione riferito all’asse 3
Wp2-2 modulo di resistenza plastico della sezione riferito all'asse 2
Wp3-3 modulo di resistenza plastico della sezione riferito all'asse 3

| dati soprariportati vengono utilizzati per la determinazione dei carichi inerziali e per la definizione delle
rigidezze degli elementi strutturali. La valutazione delle caratteristiche inerziali delle sezioni & condotta nel

riferimento 2-3 dell’elemento.
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Figura 10.2 - 1 — Codice “1d” elementi strutturali

Infine si riporta una rappresentazione 3D del modello di calcolo strutturale adottato:

z 6
s=1 &5 %:5 s=?=2
i 2
=2 Fﬁzﬁ

s=1

6

Figura 10.2 - 2 — Viste 3D solide: modello di calcolo — Elementi beam
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Figura 10.2 - 2 — Viste 3D solide: modello di calcolo completo
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.3. FATTORE DI STRUTTURA

Nella seguente figura si riassumono i principali parametri utilizzati dal programma di calcolo per I'analisi

elastica dinamica lineare.

— Parametn & fattan zpettr :

SL ag  eta S Fo F TBE TC 1D || seetn

sto Joose [0 [1e00 [e4s0 [orss [ovde Jo4sr [z

sto [oorz [ia [1e0 [25a0 [ngzz [oies [oes7 [1632 [sone

Ly [0193 [1.396 2540 [1531  [0.149 [0.447 2398

sic [o264 [1.311 2460 1705 [0153 [0.458 [2654

[Verticale per tuti [T.000 o050 fos0” [Loo0 1 | infoma.. | [ Svifvert)
f Fattare di strutbura Edifici izolati - Clazze di duttilita : : :

QE-E gy qzz periodo Tiz Smorz. esi . . .

33 [23  [i5  |awe.] | [20 [ioo LUERRC sl |

Figura 10.3 - 1 — Parametri per I'analisi modale

10.4. CASI DI CARICO

Il programma consente I'applicazione di diverse tipologie di casi di carico.

Sono di tipo automatico A (ossia non prevedono introduzione dati da parte dell’'utente).

Sono di tipo semi-automatico SA (ossia prevedono una minima introduzione dati da parte dell'utente.

Sono di tipo non automatico NA ossia prevedono la diretta applicazione di carichi generici agli elementi
strutturali (si veda il precedente punto Modellazione delle Azioni) i restanti casi di carico.

Nella tabella successiva vengono riportati i casi di carico agenti sulla struttura, con l'indicazione dei dati
relativi al caso di carico stesso: Numero, Tipo e Sigla identificativa, Valore di riferimento del caso di carico
(se previsto).

CDC [Tipo SiglaId Note

1 Ggk |CDC=Ggk (peso proprio della struttura)

2 Gsk |CDC=G1sk (permanente solai-coperture)

3 Qnk (CDC=Qnk (carico da neve)

4 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +) artecipazione:1.00 per 1 CDC=Ggk (peso proprio della struttura)
artecipazione:1.00 per 2 CDC=G1sk (permanente solai-coperture)
artecipazione:1.00 per 3 CDC=Qnk (carico da neve)
artecipazione:1.00 per 12 CDC=G1k (perm. murature)
artecipazione:1.00 per 13 CDC=Qsk (variabile solai)

5 Edk (CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -) come precedente CDC sismico

6 Edk [CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +) |come precedente CDC sismico

7 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc.-)  icome precedente CDC sismico

8 Edk [CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +) come precedente CDC sismico

9 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -) come precedente CDC sismico

10 [Edk CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +) come precedente CDC sismico

11 Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc.-)  icome precedente CDC sismico
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CDC

Tipo

Sigla Id Note

12

Gk

CDC=G1k (perm. murature) D2 :da 39a 41 Azione : Pareti:Fzi=-9.00 Fzf=-9.00

D2:da 75a 77 Azione : Pareti:Fzi=-9.00 Fzf=-9.00

D2 :da 80a 85 Azione : Pareti:Fzi=-9.00 Fzf=-9.00

D2 :da 129 a 132 Azione : parapetto:Fzi=-3.50 Fzf=-3.50

D2 :da 129 a 132 Azione : parapetto:Fzi=-3.50 Fzf=-3.50

D2 :da 169 a 180 Azione : parapetto:Fzi=-3.50 Fzf=-3.50

D2 :da 169 a 180 Azione : parapetto:Fzi=-3.50 Fzf=-3.50

13

Qsk

CDC=Qsk (variabile solai)

Figura 10.4 - 2 — Caso di carico 2
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AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

pravarany

AN

ooy
F
T
T e Y
e PR

Figura 10.4 - 3 — Caso di carico 3

oy

T Ejx= 2.923g+06; Ejy= 3.314e+06 (kN,m)

Figura 10.4 - 4 — Caso di carico 4
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= 1.17: Ejx=2.923e+06; Ejy=3.31de+06 (kN,m)

Figura 10.4 - 5 — Caso di carico 6

10.5. COMBINAZIONI DI CARICO

Il programma combina i diversi tipi di casi di carico (CDC) secondo le regole previste dalla normativa vigente.

Le combinazioni previste sono destinate al controllo di sicurezza della struttura ed alla verifica degli
spostamenti e delle sollecitazioni.

La prima tabella delle combinazioni riportata di seguito comprende le seguenti informazioni: Numero, Tipo,

Sigla identificativa. Una seconda tabella riporta il peso nella combinazione, assunto per ogni caso di carico.

Cmb [Tipo Sigla Id effetto P-delta
1 SLU Comb. SLU A1 1
2 SLU Comb. SLU A1 2
3 SLU Comb. SLU A1 3
4 SLU Comb. SLU A1 4
5 SLU Comb. SLUA15
6 SLU Comb. SLU A1 6
7 SLU Comb. SLUA17
8 SLU Comb. SLU A1 8
9 SLU Comb. SLUA19
10 SLU Comb. SLU A1 10
11 SLU Comb. SLU A1 11
12 SLU Comb. SLU A1 12
13 SLU Comb. SLU A1 13
14 SLU Comb. SLU A1 14
15 SLU (Terr. A2) Comb. SLU A2 15
16 SLU (Terr. A2) Comb. SLU A2 16
17 SLU (Terr. A2) Comb. SLU A2 17
18 SLU (Terr. A2) Comb. SLU A2 18
19 SLU (Terr. A2) Comb. SLU A2 19
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Cmb Tipo Sigla Id effetto P-delta
20 SLU (Terr. A2) Comb. SLU A2 20

21 SLU (Terr. A2) Comb. SLU A2 21

22 SLU Comb. SLU A1 (SLV sism.) 22

23 SLU Comb. SLU A1 (SLV sism.) 23

24 SLU Comb. SLU A1 (SLV sism.) 24

25 SLU Comb. SLU A1 (SLV sism.) 25

26 SLU Comb. SLU A1 (SLV sism.) 26

27 SLU Comb. SLU A1 (SLV sism.) 27

28 SLU Comb. SLU A1 (SLV sism.) 28

29 SLU Comb. SLU A1 (SLV sism.) 29

30 SLU Comb. SLU A1 (SLV sism.) 30

31 SLU Comb. SLU A1 (SLV sism.) 31

32 SLU Comb. SLU A1 (SLV sism.) 32

33 SLU Comb. SLU A1 (SLV sism.) 33

34 SLU Comb. SLU A1 (SLV sism.) 34

35 SLU Comb. SLU A1 (SLV sism.) 35

36 SLU Comb. SLU A1 (SLV sism.) 36

37 SLU Comb. SLU A1 (SLV sism.) 37

38 SLU Comb. SLU A1 (SLV sism.) 38

39 SLU Comb. SLU A1 (SLV sism.) 39

40 SLU Comb. SLU A1 (SLV sism.) 40

41 SLU Comb. SLU A1 (SLV sism.) 41

42 SLU Comb. SLU A1 (SLV sism.) 42

43 SLU Comb. SLU A1 (SLV sism.) 43

44 SLU Comb. SLU A1 (SLV sism.) 44

45 SLU Comb. SLU A1 (SLV sism.) 45

46 SLU Comb. SLU A1 (SLV sism.) 46

47 SLU Comb. SLU A1 (SLV sism.) 47

48 SLU Comb. SLU A1 (SLV sism.) 48

49 SLU Comb. SLU A1 (SLV sism.) 49

50 SLU Comb. SLU A1 (SLV sism.) 50

51 SLU Comb. SLU A1 (SLV sism.) 51

52 SLU Comb. SLU A1 (SLV sism.) 52

53 SLU Comb. SLU A1 (SLV sism.) 53

54 SLD(sis) Comb. SLE (SLD Danno sism.) 54
55 SLD(sis) Comb. SLE (SLD Danno sism.) 55
56 SLD(sis) Comb. SLE (SLD Danno sism.) 56
57 SLD(sis) Comb. SLE (SLD Danno sism.) 57
58 SLD(sis) Comb. SLE (SLD Danno sism.) 58
59 SLD(sis) Comb. SLE (SLD Danno sism.) 59
60 SLD(sis) Comb. SLE (SLD Danno sism.) 60
61 SLD(sis) Comb. SLE (SLD Danno sism.) 61
62 SLD(sis) Comb. SLE (SLD Danno sism.) 62
63 SLD(sis) Comb. SLE (SLD Danno sism.) 63
64 SLD(sis) Comb. SLE (SLD Danno sism.) 64
65 SLD(sis) Comb. SLE (SLD Danno sism.) 65
66 SLD(sis) Comb. SLE (SLD Danno sism.) 66
67 SLD(sis) Comb. SLE (SLD Danno sism.) 67
68 SLD(sis) Comb. SLE (SLD Danno sism.) 68
69 SLD(sis) Comb. SLE (SLD Danno sism.) 69
70 SLD(sis) Comb. SLE (SLD Danno sism.) 70
71 SLD(sis) Comb. SLE (SLD Danno sism.) 71
72 SLD(sis) Comb. SLE (SLD Danno sism.) 72
73 SLD(sis) Comb. SLE (SLD Danno sism.) 73
74 SLD(sis) Comb. SLE (SLD Danno sism.) 74
75 SLD(sis) Comb. SLE (SLD Danno sism.) 75
76 SLD(sis) Comb. SLE (SLD Danno sism.) 76
77 SLD(sis) Comb. SLE (SLD Danno sism.) 77
78 SLD(sis) Comb. SLE (SLD Danno sism.) 78
79 SLD(sis) Comb. SLE (SLD Danno sism.) 79
80 SLD(sis) Comb. SLE (SLD Danno sism.) 80
81 SLD(sis) Comb. SLE (SLD Danno sism.) 81
82 SLD(sis) Comb. SLE (SLD Danno sism.) 82
83 SLD(sis) Comb. SLE (SLD Danno sism.) 83
84 SLD(sis) Comb. SLE (SLD Danno sism.) 84
85 SLD(sis) Comb. SLE (SLD Danno sism.) 85
86 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 86

87 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 87

88 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 88
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Cmb Tipo Sigla Id effetto P-delta
89 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 89
90 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 90
91 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 91
92 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 92
93 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 93
94 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 94
95 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 95
96 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 96
97 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 97
98 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 98
99 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 99
100 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 100
101 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 101
102 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 102
103 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 103
104 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 104
105 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 105
106 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 106
107 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 107
108 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 108
109 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 109
110 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 110
111 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 111
112 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 112
113 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 113
114 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 114
115 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 115
116 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 116
117 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 117
118 SLE(r) Comb. SLE(rara) 118

119 SLE(r) Comb. SLE(rara) 119

120 SLE(r) Comb. SLE(rara) 120

121 SLE(r) Comb. SLE(rara) 121

122 SLE(r) Comb. SLE(rara) 122

123 SLE(r) Comb. SLE(rara) 123

124 SLE(r) Comb. SLE(rara) 124

125 SLE(f) Comb. SLE(freq.) 125

126 SLE(f) Comb. SLE(freq.) 126

127 SLE(f) Comb. SLE(freq.) 127

128 SLE(f) Comb. SLE(freq.) 128

129 SLE(f) Comb. SLE(freq.) 129

130 SLE(p) Comb. SLE(perm.) 130

131 SLE(p) Comb. SLE(perm.) 131

Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC
1/15.. [2/16... [3/17... 4/18... 5/19... [6/20... [7/21... 8/22... 9/23... [10/24... 11/25... [12/26... 13/27... [14/28...
1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.05
1.30 1.30 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
1.30 1.30 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.05
1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.05
1.00 1.00 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
1.00 1.00 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.05
1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.50
10 11.30 1.30 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
11 1.30 1.30 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.50
12 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.50
13 |1.00 1.00 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
14 1.00 1.00 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.50
15 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
16 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.91
17 1.00 1.00 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
18 11.00 1.00 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.91
19 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.30
20 [1.00 1.00 0.65 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
21 [1.00 1.00 0.65 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.30
22 11.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60

OR[N [RWN[—~
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC
1/15.. [2/16... [3/17... 4/18... 5/19... [6/20... [7/21... 8/22... 9/23... [10/24... 11/25... [12/26... [13/27... [14/28...

23 [1.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
24 1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
25 [1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
26 [1.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
27 11.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
28 [1.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
29 [1.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
30 [1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
31 [1.00 1.00 0.0 0.0 -1.00 [0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60

32 [1.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
33 [1.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60

34 [1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
35 [1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
36 [1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
37 [11.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
38 [1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
39 1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
40 [1.00 1.00 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
41 [1.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
42 [1.00 1.00 0.0 0.0 -0.30 +-1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
43 [1.00 1.00 0.0 0.0 -0.30 [1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60

44 1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
45 [1.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60

46 [1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
47 1.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
48 [1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
49 [1.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
50 [1.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
51 [1.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
52 [1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
53 [1.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
54 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 0.0 1.00 0.60
55 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.30 0.0 1.00 0.60
56 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 0.0 1.00 0.60
57 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 0.0 1.00 0.60
58 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 -0.30 1.00 0.60
59 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 0.30 1.00 0.60
60 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 -0.30 1.00 0.60
61 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.30 1.00 0.60
62 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00  -0.30 0.0 1.00 0.60
63 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.30 0.0 1.00 0.60

64 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 -0.30 0.0 1.00 0.60
65 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30 0.0 1.00 0.60

66 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 1.00 0.60
67 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.30 1.00 0.60
68 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 1.00 0.60
69 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 1.00 0.60
70 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 -1.00 0.0 1.00 0.60
71 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 0.0 1.00 0.60
72 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 0.0 1.00 0.60
73 [11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 0.0 1.00 0.60
74 11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 1.00 0.0 1.00 0.60
75 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 1.00 0.0 1.00 0.60

76 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 -1.00 0.0 1.00 0.60
77 11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 1.00 0.0 1.00 0.60

78 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 -1.00 1.00 0.60
79 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 1.00 1.00 0.60
80 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 -1.00 1.00 0.60
81 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 1.00 1.00 0.60
82 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 -1.00 1.00 0.60
83 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 1.00 0.60
84 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 1.00 0.60
85 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 1.00 0.60
86 [1.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
87 11.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
88 [1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
89 [1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
90 [1.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC
1/15... [2/16... [3/17... 4/18... 5/19... [6/20... [7/21... 8/22... 9/23... [10/24... 11/25... [12/26... 13/27... [14/28...

91 [1.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
92 [1.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
93 [1.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
94 [1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
95 [1.00 1.00 0.0 0.0 -1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
96 [1.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
97 11.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.60
98 [1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
99 [1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
100 |1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.60
101 |1.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.60
102 |1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
103 |1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
104 |1.00 1.00 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
105 |1.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
106 |1.00 1.00 0.0 0.0 030 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
107 |1.00 1.00 0.0 0.0 -0.30 [1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
108 |1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
109 |1.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.60
110 |1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
111 |1.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
112 1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
113 |1.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
114 11.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
115 |1.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
116 |1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.60
117 11.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.60
118 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
119 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.70
120 |1.00 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
121 |1.00 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.70
122 11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.00
123 |1.00 1.00 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
124 |1.00 1.00 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.00
125 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
126 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.60
127 |1.00 1.00 0.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
128 |1.00 1.00 0.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.60
129 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.70
130 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
131 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.60

A chiarimento si riportano i parametri implementati per la formulazione delle combinazioni di carico.

Cago di carico: I

COC | Psio | Psit | Psiz | Psiz sis | Seqni |
COC=0nk [c... 0460 0.20 0 0 0 - positivo
COC=Gsk [v.. 0.70 n.70 0.50 0.50 0 - positiva

Caso di carico: I

CDC | CDC=0nk [carica dane... | COC=0sk (varisbile solai |

CDC=0nk [carco da neve) Mon dipendente
CDC=0zk [variabile solai)

Figura 10.5 -1 - Parametri combinazioni di carico
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.6. RISULTATI DELL’ANALISI SISMICA

Il programma consente I'analisi di diverse configurazioni sismiche. Si & deciso di procedere con un’analisi
dinamica lineare prevedendo i casi di carico sismico Edk di cui al paragrafo precedente.

Ciascun caso di carico & caratterizzato da un angolo di ingresso e da una configurazione di masse
determinante la forza sismica complessiva.

Nella colonna Note, sono riportati i parametri fondamentali che caratterizzano I'azione sismica: in particolare

possono essere presenti i seguenti valori:

Angolo di ingresso

Angolo di ingresso dell’azione sismica orizzontale

Fattore di importanza

Fattore di importanza dell’edificio, in base alla categoria di appartenenza

Zona sismica

Zona sismica

Accelerazione ag

Accelerazione orizzontale massima sul suolo

Categoria suolo

Categoria di profilo stratigrafico del suolo di fondazione

Fattore di struttura q

Fattore dipendente dalla tipologia strutturale

Fattore di sito S

Fattore dipendente dalla stratigrafia e dal profilo topografico

Classe di duttilita CD

Classe di duttilita della struttura — “A” duttilita alta, “B” duttilita bassa

Fattore riduz. SLD

Fattore di riduzione dello spettro elastico per lo stato limite di danno

Periodo proprio T1

Periodo proprio di vibrazione della struttura

Coefficiente Lambda

Coefficiente dipendente dal periodo proprio T1 e dal numero di piani della struttura

Ordinata spettro Sd(T1)

Valore delle ordinate dello spettro di progetto per lo stato limite ultimo, componente orizzontale (verticale
Svd)

Ordinata spettro Se(T1)

Valore delle ordinate dello spettro elastico ridotta del fattore SLD per lo stato limite di danno, componente
orizzontale (verticale Sve)

Ordinata spettro S (Th-Tc)

Valore dell’ ordinata dello spettro in uso nel tratto costante

numero di modi
considerati

Numero di modi di vibrare della struttura considerati nell’analisi dinamica

Per ciascun caso di carico sismico viene riportato I'insieme di dati sottoriportati (le masse sono espresse in

unita di forza):

= quota, posizione del centro di massa e massa risultante, posizione del baricentro delle
rigidezze, rapporto r/Ls (per strutture a nucleo)
= frequenza, periodo,accelerazione spettrale, massa eccitata nelle tre direzioni globali per tutti

i modi

= massa complessiva ed aliquota di massa complessiva eccitata.

Per ciascuna combinazione sismica SLD viene riportato il livello di deformazione etaT (dr) degli elementi

strutturali verticali. Per semplicita di consultazione il livello & espresso anche in unita 1000%etaT/h da
confrontare direttamente con i valori forniti dalle NTC2008 al §7.3.7.2 (1000 etaT/h < 10.0 per edifici con
tamponamenti collegati elasticamente).

Nel caso in esame 1000 etaT/h = 2.67 < 10.0

verificato

CDC [Tipo |Siglald

Note

4 Edk

CDC-=Ed (dinamico SLU) alfa=0.0 (ecc. +)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.214 g

angolo di ingresso:0.0

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.372 sec.
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC ipo igla Id Note
fattore di struttura q: 3.300
fattore per spost. mud: 3.767
classe di duttilita CD: B
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos.GX Pos. GY E agg. X-X [E agg. Y-Y Pos.KX |Pos.KY rapp.r/Ls |rapp. ex/rx [rapp.ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 0.0 -0.74 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza |Periodo |Acc. Spettrale M eccitata X x g[% M eccitata Y x g| % M eccitata Zx g/ %
Hz sec g kg kg kg
1 2.691 0.372 0.214 6.019e+05 99.5 1.33e-03 0.0 0.67 1.11e-04
2 3.855 0.259 0.214 0.42 7.00e-05 |5.923e+05 97.9 1460.51 0.2
3 4.407 0.227 0.214 101.42 1.68e-02 [3840.89 0.6 24.47 4.04e-03
4 5.016 0.199 0.214 2765.22 0.5 8.29e-03 1.37e-06 0.01 1.96e-06
5 9.797 0.102  0.234 0.23 3.82e-05 |6663.95 1.1 1.337e+05 22.1
6 10.192 0.098 0.236 1.28 2.12e-04 31.40 5.19e-03 408.08 6.75e-02
7 10.550 0.095 0.237 35.92 5.94e-03 |6.04 9.99e-04 9.29 1.54e-03
8 11.248 0.089 0.240 0.08 1.34e-05 504.24 8.34e-02 5857.70 1.0
9 11.718 0.085 [0.241 2.85 4.72e-04 0.49 8.06e-05 |12.72 2.10e-03
Risulta 6.048e+05 6.033e+05 1.414e+05
In percentuale 99.98 99.74 23.38
CDC ipo  Siglald Note
5 Edk ICDC=Ed (dinamico SLU) alfa=0.0 (ecc. -)
categoria suolo: C
fattore di sito S = 1.396
ordinata spettro (tratto Tb-Tc) =0.214 g
angolo di ingresso:0.0
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.373 sec.
fattore di struttura g:  3.300
fattore per spost. mud: 3.755
classe di duttilita CD: B
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY E agg. X-X [E agg. Y-Y Pos.KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp.ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 0.0 0.74 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza Periodo Acc. Spettrale M eccitata X x g| % M eccitata Y x g| % M eccitata Zx g/ %
Hz sec s kg kg kg
1 2.680 0.373 0.214 5.984e+05 98.9 7.25 1.20e-03 0.68 1.12e-04
2 3.856 0.259 0.214 56.33 9.31e-03 5.922e+05 97.9 1459.16 0.2
3 4.381 0.228 0.214 4018.07 0.7 3856.11 0.6 25.52 4.22e-03
4 5.219 0.192 0.214 2320.08 0.4 48.57 8.03e-03 0.79 1.31e-04
5 9.797 0.102  0.234 0.25 4.15e-05 6668.27 1.1 1.338e+05 22.1
6 10.261 0.097  0.236 1.38 2.28e-04 27.49 4.54e-03 333.16 5.51e-02
7 10.552 0.095 0.237 43.77 7.24e-03 |6.05 1.00e-03 [10.24 1.69e-03
8 11.248 0.089 [0.240 0.08 1.33e-05 508.26 8.40e-02 5795.74 1.0
9 11.718 0.085 0.241 3.42 5.66e-04 0.21 3.47e-05 [12.78 2.11e-03
Risulta 6.048e+05 6.033e+05 1.414e+05
In percentuale 99.98 99.74 23.37
CDC [Tipo Siglald Note
6 Edk CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +)

categoria suolo: C

fattore di sito S = 1.

396
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC [Tipo |Siglald Note
ordinata spettro (tratto Tb-Tc) = 0.214 g
angolo di ingresso0:90.00
leccentricita aggiuntiva: positiva
periodo proprio T1: 0.264 sec.
fattore di struttura g: 3.300
fattore per spost. mud: 4.887
classe di duttilita CD: B
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX |Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 1.95 0.0 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza |Periodo |Acc. Spettrale M eccitata X x g[% M eccitata Y x g|% M eccitata Zx g %
Hz sec g kg kg kg
1 2.689 0.372 0.214 6.011e+05 99.4 18.83 3.11e-03 0.49 8.08e-05
2 3.781 0.264 0.214 128.46 2.12e-02 5.398e+05 89.2 1230.47 0.2
3 4.519 0.221 0.214 746.55 0.1 5.554e+04 9.2 282.18 4.66e-02
4 5.104 0.196 0.214 2757.72 0.5 717.35 0.1 7.52 1.24e-03
5 9.798 0.102  0.234 0.32 5.37e-05 |6708.63 1.1 1.337e+05 22.1
6 10.228 0.098 0.236 1.29 2.14e-04 28.02 4.63e-03 1353.87 5.85e-02
7 10.551 0.095 0.237 39.57 6.54e-03 0.66 1.09e-04 0.54 8.98e-05
8 11.248 0.089  0.240 0.08 1.33e-05 508.99 8.41e-02 5854.64 1.0
9 11.718 0.085 [0.241 3.12 5.16e-04 0.13 2.09e-05 [18.95 3.13e-03
Risulta 6.048e+05 6.033e+05 1.415e+05
In percentuale 99.98 99.74 23.39
CDC [Tipo |Siglald Note
7 Edk ICDC=Ed (dinamico SLU) alfa=90.00 (ecc. -)
categoria suolo: C
fattore di sito S = 1.396
ordinata spettro (tratto Tb-Tc) =0.214 g
angolo di ingresso:90.00
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.269 sec.
fattore di struttura g: 3.300
fattore per spost. mu d: 4.826
classe di duttilita CD: B
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos.KX |Pos.KY rapp.r/Ls [rapp.ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 -1.95 0.0 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza |Periodo |Acc. Spettrale M eccitata X x g[% M eccitata Y x g|% M eccitata Zx g/ %
Hz sec g kg kg kg
1 2.689 0.372 0.214 6.011e+05 99.4 52.63 8.70e-03 0.90 1.50e-04
2 3.721 0.269 0.214 249.70 4.13e-02 5.130e+05 84.8 1050.87 0.2
3 4.592 0.218 0.214 725.98 0.1 8.131e+04 13.4 519.11 8.58e-02
4 5.106 0.196 0.214 2708.90 0.4 1632.97 0.3 18.08 2.99e-03
5 9.799 0.102  0.234 0.17 2.75e-05 6736.79 1.1 1.336e+05 22.1
6 10.229 0.098 0.236 1.35 2.23e-04 30.67 5.07e-03 374.95 6.20e-02
7 10.551 0.095 0.237 39.47 6.53e-03 [17.32 2.86e-03 31.56 5.22e-03
8 11.249 0.089  0.240 0.07 1.22e-05 513.51 8.49e-02 5886.34 1.0
9 11.719 0.085 [0.241 2.99 4.94e-04 11.48 2.45e-04 24.27 4.01e-03
Risulta 6.048e+05 6.033e+05 1.415e+05
In percentuale 99.98 99.73 23.39
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC ipo igla Id Note
8 Edk ICDC=Ed (dinamico SLD) alfa=0.0 (ecc. +)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:0.0
eccentricita aggiuntiva: positiva
periodo proprio T1: 0.372 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos.KX |Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 0.0 -0.74 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza Periodo /Acc. Spettrale M eccitata X x g/% M eccitata Y x g|% M eccitata Zx g/ %
Hz sec g kg kg kg
1 2.691 0.372  0.277 6.019e+05 99.5 1.33e-03 0.0 0.67 1.11e-04
2 3.855 0.259 0.277 0.42 7.00e-05 [5.923e+05 97.9 1460.51 0.2
3 4.407 0.227 0.277 101.42 1.68e-02 [3840.89 0.6 24.47 4.04e-03
4 5.016 0.199 0.277 2765.22 0.5 8.29e-03 1.37e-06 0.01 1.96e-06
5 9.797 0.102  0.227 0.23 3.82e-05 |6663.95 1.1 1.337e+05 22.1
6 10.192 0.098 0.222 1.28 2.12e-04 31.40 5.19e-03 408.08 6.75e-02
7 10.550 0.095 0.218 35.92 5.94e-03 6.04 9.99e-04 9.29 1.54e-03
8 11.248 0.089 0.212 0.08 1.34e-05 504.24 8.34e-02 5857.70 1.0
9 11.718 0.085 0.207 2.85 4.72e-04 0.49 8.06e-05 |12.72 2.10e-03
Risulta 6.048e+05 6.033e+05 1.414e+05
In percentuale 99.98 99.74 23.38
CDC ipo  Siglald Note
9 Edk CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:0.0
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.373 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX |Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 6.049e+05 19.17 13.24 0.0 0.74 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza |Periodo /Acc. Spettrale M eccitata X x g/% M eccitata Y x g| % M eccitata Zx g| %
Hz sec g kg kg kg
1 2.680 0.373  0.277 5.984e+05 98.9 7.25 1.20e-03 0.68 1.12e-04
2 3.856 0.259 0.277 56.33 9.31e-03 5.922e+05 97.9 1459.16 0.2
3 4.381 0.228 0.277 4018.07 0.7 3856.11 0.6 25.52 4.22e-03
4 5.219 0.192  0.277 2320.08 0.4 48.57 8.03e-03 0.79 1.31e-04
5 9.797 0.102  [0.227 0.25 4.15e-05 6668.27 1.1 1.338e+05 22.1
6 10.261 0.097  0.221 1.38 2.28e-04 27.49 4.54e-03 333.16 5.51e-02
7 10.552 0.095 0.218 43.77 7.24e-03 |6.05 1.00e-03 [10.24 1.69e-03
8 11.248 0.089 0.212 0.08 1.33e-05 508.26 8.40e-02 5795.74 1.0
9 11.718 0.085 0.207 3.42 5.66e-04 0.21 3.47e-05 [12.78 2.11e-03
Risulta 6.048e+05 6.033e+05 1.414e+05
In percentuale 99.98 99.74 23.37
[cbC  [Tipo Siglald Note |
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

CDC [Tipo |Siglald Note
10 Edk CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +)

categoria suolo: C

fattore di sito S = 1.500

ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso0:90.00

leccentricita aggiuntiva: positiva
periodo proprio T1: 0.264 sec.
numero di modi considerati: 9
combinaz. modale: CQC

Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX |Pos.KY rapp.r/Ls [rapp. ex/rx frapp.ey/ry

m kg m m m m m m
4.00  6.049e+05 19.17 13.24 1.95 0.0 19.50 12.30 1.168 0.024 0.063
Risulta |6.049e+05

Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g | % M eccitata Zxg |%

Hz sec g kg kg kg
1 2.689 0.372 0.277 6.011e+05 99.4 18.83 3.11e-03 |0.49 8.08e-05
2 3.781 0.264 0.277 128.46 2.12e-02 5.398e+05 89.2 1230.47 0.2
3 4.519 0.221 0.277 746.55 0.1 5.554e+04 9.2 282.18 4.66e-02
4 5.104 0.196 0.277 2757.72 0.5 717.35 0.1 7.52 1.24e-03
5 9.798 0.102 0.227 0.32 5.37e-05 6708.63 1.1 1.337e+05 22.1
6 10.228 0.098 0.222 1.29 2.14e-04 28.02 4.63e-03 [353.87 5.85e-02
7 10.551 0.095 0.218 39.57 6.54e-03 |0.66 1.09e-04 0.54 8.98e-05
8 11.248 0.089 0.212 0.08 1.33e-05 508.99 8.41e-02 5854.64 1.0
9 11.718 0.085 0.207 3.12 5.16e-04 (0.13 2.09e-05 [18.95 3.13e-03
Risulta 6.048e+05 6.033e+05 1.415e+05
In percentuale 99.98 99.74 23.39
CDC [Tipo |Siglald Note

11 Edk CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -)

categoria suolo: C

fattore di sito S = 1.500

ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:90.00

leccentricita aggiuntiva: negativa
periodo proprio T1: 0.269 sec.
numero di modi considerati: 9
combinaz. modale: CQC

Quota M Sismicax g [Pos. GX Pos. GY E agg. X-X [E agg. Y-Y Pos.KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp.ey/ry

m kg m m m m m m
4.00 6.049e+05 19.17 13.24 -1.95 0.0 19.50 12.30 1.168 0.024 0.063
Risulta 6.049e+05
Modo Frequenza Periodo Acc. Spettrale M eccitata X x g| % M eccitata Y x g| % M eccitata Zx g| %

Hz sec s kg kg kg

1 2.689 0.372  0.277 6.011e+05 99.4 52.63 8.70e-03 0.90 1.50e-04
2 3.721 0.269 0.277 249.70 4.13e-02 5.130e+05 84.8 1050.87 0.2
3 4.592 0.218 0.277 725.98 0.1 8.131e+04 13.4 519.11 8.58e-02
4 5.106 0.196  0.277 2708.90 0.4 1632.97 0.3 18.08 2.99e-03
5 9.799 0.102  0.227 0.17 2.75e-05 6736.79 1.1 1.336e+05 22.1
6 10.229 0.098 0.222 1.35 2.23e-04 30.67 5.07e-03 374.95 6.20e-02
7 10.551 0.095 0.218 39.47 6.53e-03 [17.32 2.86e-03 31.56 5.22e-03
8 11.249 0.089 0.212 0.07 1.22e-05 513.51 8.49e-02 5886.34 1.0
9 11.719 0.085 0.207 2.99 4.94e-04 |1.48 2.45e-04 24.27 4.01e-03
Risulta 6.048e+05 6.033e+05 1.415e+05
In percentuale 99.98 99.73 23.39

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 40 di 197



REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

A seguire si riportano le deformate relative ai modi globali piu significativi.

Figura 10.6 — 1 — Deformata tipo 1° e 2° Modo
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.7. CALCOLO GIUNTI SISMICI

| fabbricati sono tra loro separati in fondazione ed elevazione con giunto sismico di larghezza pari a 8=15cm.

Come previsto al punto 7.2.2 del DM 14 gennaio 2008 la distanza minima tra fabbricati contigui &:

2-a . )
s> g 2% o555 L gg6.2°9199°8 | 396~ 4.92em
100 g 100 g
Verificato

10.8. INVILUPPO SOLLECITAZIONI - PILASTRI

DT

S forza Mormale [kN]

Massimo I 55.37

122,61
-189.84
-257.07
-324.30
-391.54
-458.77
526.00
-£93.23
-EE0.46
-72770
-734.93
-862.16
-329.39
-996.63

Iinimo I 1063.05
Default |

; T,
FENS,

Figura 10.7 — 1 — Pilastri: inviluppo Sforzo normale N
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Taglio 2 [kN]

Figura 10.7 — 2 — Pilastri: inviluppo Taglio T 2-2

Taglic 3 [kN]

Figura 10.7 — 3 — Pilastri: inviluppo Taglio T 3-3
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ARCHITETTONICI

REGIONE EMILIA ROMAGNA
PROGETTO DEFINITIVO
OPERE STRUTTURALI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

e
i e A

LR

(e,

G A

[T s
N
g N4

203t

Figura 10.7 — 4 — Pilastri: inviluppo Momento flettente M 2-2

x|
Momento 3-3 [kN m]
assimo |221 57
92.03
5248
3294
103.40
7385
4431
477
14.78
44,32
7387
103.41
132.95
162.50
152,04
I 221.58

Momento 2-2 [kM m]

Minima
Fange | Drefault |

S i A
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3467_PD_0_S03_SFB03_0_FB_RC_03_A



REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.9. INVILUPPO SOLLECITAZIONI — TRAVATE

g
IT aglio 2 [kN]
M assima |294-52

2h4 50
21437
174.24
13412
9393
5387
13.74
-26.38
-BE.51
-106.64
-146.76
-186.89
-227.0
-267.14

Minirmno |'3D?-2B
Defaultl

Figura 10.8 — 1 — Travi: inviluppo Taglio T 2-2

5
Ix

ITaino 3kM]
M assima |23- 84

2059
17.35
1411
10.86
762
438
113
211
5.35
.60
-11.84
-15.08
-18.32
-21.57

Mirimo |'24-81
Fange | Default |

Figura 10.8 — 2 — Travi: inviluppo Taglio T 3-3
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

T DA
GIONALE . . .
S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

IMomento 22[kN m]
M azzima |34-59

Mirimo |'33-1 2

Fange | Default |

D
IMomento 33 [kM m)
M assima I'I 8222

HMinima |-32‘I BB

Fange | Default |

Figura 10.8 —4 — Travi: inviluppo Momento flettente M 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.10. INVILUPPO SOLLECITAZIONI — MURI CONTROTERRA

happa T
IAzione M membr. [kM
Massima |2‘I 342

110.37
733
9571
-198.76
-301.80
-404.24

H07.89
-£10.92

Minira |-1332.23
Range | Diefault |

Figura 10.9 — 1 — Pareti: Sforno normale membranale N

ﬂ
IAzione Y membr. [kM]
tazzimo I'I £26.93

1414.74
1202.49
93024
777.99
566.74
353.48

-283.27
-495.52
0777
-320.02
113227
-1344.52

g |h555.??
Default

Figura 10.9 — 2 — Pareti: Taglio membranale V
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

e
IAzione W orto [kM]
Maszimo |55?-88

48771
407 54
327.36
24719
167.02
86.84
EE7
7351
-153.68
-233.85
-14.03
-394.20
-474.38
-554.55

Minimo  |-634.72

Range Default |

oo
IAzione M membr. [kM
Mazsimo |2093-?8

Minima |-31??.B1
Fange | Drefault |

orva =
IAzione b orto [kM - m] .
M asgimo |1351-92

119853
1035.14
871.76
708,37
54495
38189
218.20
54.01
-108.58
-271.97
-435.35
-H98.74
6213
92552

Minimo  |-1088.51

Range Default |

Figura 10.9 — 5 — Pareti: momento flettente ortogonale
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.11. VERIFICHE SLU ED SLE TRAVI IN ELEVAZIONE

DT

Werifica N /M 0.480 g’-P?
[ N 078 U082 o oo
Massmnlu-az 04203049 p a7 0.25 0

82
0.7 0.56 087 9885 43 0.81 093
0.82 7 g 5 9.82 3
07 - 0.62 098 0985 042 o170 09% T
' 695 08F% 040 081 085,

0.7
0.66

089 095 042 0ss 0-326?0.44

B8 062 080 09P6 045 073

0.61
0.56
0.50
0.45
0.40
0.35
0.29
0.24

Finimo ID1 3

Range | Default

va x|
I‘Jelifica WAT
tazsimo IU-SS

z

bdinima

Range Default |

Figura 10.10 — 2 — Verifica V-T Travi copertura
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

pra x
IFessure freq. [mm]
M assima IU-23

0.2z

IS S P
— L e T D

vEe-02

' U g 574e-02
3. 974 2859 93630-02

O

manPoooooo
[ NN}
=)
L
T
=
ra

o
P
1
—
]

=]
(=]

4 688e-02
3125e-02
1.563e-02

Mirimo I 0.0
Fange | Drefault |

o x
IFessure perm. [rm]
b agsima IU-23

0.21
0.20

0~ 8 314e-02
Yok 02 562 92080-02

th -

Minima ID-D
Range | Defaultl

o e
ITens. cls rare
I assimo ID-40

NG ERE N W Y
Fafe ) 00— = T

wwPEDoooor
[ Nuu]
[, NN

Mirirnc I5.2Ede-02
Range | Default |

Figura 10.10 - 5 — S.L.E. Travi copertura: tensioni cls comb. rare
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

M x

Tens acc rae

Maszimo ID 82

077

072 .
0Ea

063 :
0.58 32 .
054 .
049 e

0.44 75

039 e

035 gy

0320 018
025 :
020

016

Minima IUTI
Range | Drefault |

M x|

Tens cls perm.

Mazzimo ID 52

0.49
0.4
0.43
0.40
0.37
0.34
0.31
0.28
0.25
0.22
019
016
013
010

Minima | 7.018e-02

Fange | Defaultl

ey
1327880 o o
//§§; //?§;1361§5 Ta0:4E7 T

730 1
; 157 734155 13%39 i ////’14813?
Y89 47 gotmg 159 42550 147
o’ Yra 458 187 5 "’
z 94 a0 gg il t3 Mg 760 8974
36 3 29 o6 52 g7 59
45 -’ 58 95
57
44
%788 - 5089 /555690 4
P
61

Figura 10.10 — 8 — Numerazione delle sezioni
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLU
[Trave Note Pos. %Af |Afinf. Af. sup x/d |verif. ver.VIT AfV AfT Staffe Scorr. P_Af long. Rif. cmb
cm L=cm
1 ok,ok 0.0 .75 12.6 [12.6 0.18 0.56 0.47 9.0 0.0 [2d10/5L=50 0.0 0.0 24,44
s=7,m=4 [77.5 0.75 126 [12.6 0.18 0.11 0.47 8.9 0.0 [2d10/15L=55 [0.0 0.0 28,44
155.0 0.75 12.6  [12.6 0.18 10.34 0.46 8.7 0.0 [2d10/5 L=50 0.0 0.0 32,44
36 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.08 0.26 4.3 0.0 [2d10/12L=62 [0.0 0.0 9,50
s=2,m=4 250.0 0.52 15.7 [15.7 0.09 0.26 0.16 2.6 0.0 [2d10/20L=375 |0.0 0.0 9,50
500.0 0.52 15.7 [15.7 0.09 0.38 0.26 4.3 0.0 [2d10/12L=62 [0.0 0.0 11,50
37 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.30 0.34 5.5 0.0 [2d10/12L=62 [0.0 0.0 11,51
s=2,m=4 172.5 |0.52 [15.7 [15.7 0.09 0.14 0.27 4.3 0.0 [2d10/20 L=220 [0.0 0.0 25,51
345.0 0.52 15.7 [15.7 0.09 0.33 0.30 5.0 0.0 [2d10/12L=62 |0.0 0.0 27,51
38 ok,ok 0.0 0.52 (157 157 0.09 0.18 0.34 4.1 0.0 [2d10/12L=62 |0.0 0.0 53,28
s=2,m=4 290.0 0.52 [15.7 [15.7 0.09 0.29 0.26 2.8 0.0 [2d10/20 L=455 0.0 0.0 11,28
580.0 0.52 15.7 [15.7 0.09 0.70 0.39 5.0 0.0 [2d10/12L=62 |0.0 0.0 9,28
39 ok,ok 0.0 0.52 (157 157 0.09 0.77 0.43 6.3 0.0 [2d10/12L=62 0.0 0.0 11,23
s=2,m=4 P75.0 0.52 [15.7 [15.7 0.09 0.41 0.23 2.9 0.0 [2d10/20 L=425 0.0 0.0 11,23
550.0 0.52 15.7 [15.7 0.09 0.63 0.42 5.9 0.0 [2d10/12L=62 |0.0 0.0 50,23
40 ok,ok 0.0 0.52 (157 157 0.09 0.40 0.69 10.2 0.0 [2d10/12L=56 |0.0 0.0 53,34
s=2,m=4 |100.0 |0.52 [15.7 [15.7 0.09 0.19 0.67 9.9 0.0 [2d10/12L=88 [0.0 0.0 9,34
200.0 0.52 15.7 [15.7 0.09 0.57 0.74 11.2 0.0 [2d10/12L=56 0.0 0.0 48,34
41 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.71 0.41 6.2 0.0 [2d10/12L=62 |0.0 0.0 9,45
s=2,m=4 PR75.0 0.52 [15.7 [15.7 0.09 0.44 0.20 2.8 0.0 [2d10/20L=425 0.0 0.0 11,45
550.0 0.52 15.7 [15.7 0.09 0.55 0.39 59 0.0 [2d10/12L=62 (0.0 0.0 11,45
42 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.49 0.77 12.5 0.0 [2d10/12L=56 0.0 0.0 53,32
s=2,m=4 77.5 0.52 [15.7 [15.7 0.09 0.20 0.72 11.7 0.0 [2d10/12L=43 0.0 0.0 53,32
155.0 0.52 [15.7 115.7 0.09 0.11 0.67 10.9 0.0 [2d10/12L=56 0.0 0.0 53,32
43 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.15 0.70 116 0.0 2d10/12L=56 0.0 0.0 48,48
s=2,m=4 [77.5 0.52 [15.7 [15.7 0.09 0.12 0.76 126 0.0 [2d10/10L=43 0.0 0.0 11,48
155.0 0.52 15.7 [15.7 0.09 0.55 0.82 13.6 0.0 [2d10/10L=56 0.0 0.0 11,48
44 ok,ok 0.0 0.52 156.7 [15.7 0.09 0.65 0.50 6.1 0.0 [2d10/121L=62 [0.0 0.0 11,27
s=2,m=4 290.0 0.63 18.8 [15.7 0.10 0.40 0.30 2.8 0.0 [2d10/20 L=455 0.0 0.0 11,27
580.0 0.52 15.7 [15.7 0.09 |0.98 0.53 6.7 0.0 [2d10/12L=62 |0.0 0.0 9,27
45 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.93 0.44 6.6 0.0 [2d10/12L=62 |0.0 0.0 11,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.43 0.22 2.9 0.0 [2d10/20 L=425 0.0 0.0 9,28
550.0 0.52 15.7 [15.7 0.09 0.56 0.41 6.0 0.0 [2d10/12L=62 |0.0 0.0 9,28
46 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.36 0.57 8.9 0.0 [2d10/12L=62 [0.0 0.0 53,34
s=2,m=4 |100.0 0.52 [15.7 [15.7 0.09 0.28 0.57 9.0 0.0 [2d10/15L=75 [0.0 0.0 9,34
200.0 0.52 15.7 [15.7 0.09 0.59 0.65 10.3 0.0 [2d10/12L=62 0.0 0.0 50,34
a7 ok,ok 0.0 0.52 (157 157 0.09 0.79 0.43 6.5 0.0 [2d10/12L=62 0.0 0.0 9,34
s=2,m=4 R75.0 0.52 15.7 [15.7 0.09 0.50 0.21 2.9 0.0 [2d10/20 L=425 0.0 0.0 11,34
550.0 0.52 15.7 [15.7 0.09 0.55 0.40 6.1 0.0 [2d10/12L=62 [0.0 0.0 11,34
48 ok,ok 0.0 0.52 157 157 0.09 0.43 0.78 12.8 0.0 [2d10/10L=60 0.0 0.0 53,34
s=2,m=4 775 |0.52 15.7 [15.7 0.09 0.12 0.71 11.8 0.0 2d10/12L=39 0.0 0.0 53,34
155.0 0.52 15.7 [15.7 0.09 0.08 0.65 10.8 0.0 [2d10/12L=56 0.0 0.0 53,34
49 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.15 0.70 11.5 0.0 2d10/12L=56 0.0 0.0 48,27
s=2,m=4 775 [0.52 15.7 [15.7 0.09 0.13 0.76 12.5 0.0 [2d10/10L=43 0.0 0.0 11,27
155.0 0.52 15.7 [15.7 0.09 0.54 0.82 13.6 0.0 [2d10/10L=56 |0.0 0.0 11,27
50 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.66 0.50 6.1 0.0 [2d10/121L=62 [0.0 0.0 11,27
s=2,m=4 290.0 0.63 |18.8 [15.7 0.10 |0.40 0.30 2.8 0.0 [2d10/20 L=455 0.0 0.0 11,27
580.0 0.52 15.7 [15.7 0.09 0.97 0.53 6.6 0.0 [2d10/12L=62 0.0 0.0 9,27
51 ok,ok 0.0 0.52 156.7 [15.7 0.09 0.93 0.44 6.6 0.0 [2d10/12L=62 |0.0 0.0 11,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.43 0.22 2.9 0.0 [2d10/20 L=425 0.0 0.0 9,28
550.0 0.52 15.7 [15.7 0.09 0.56 0.41 6.0 0.0 [2d10/12L=62 |0.0 0.0 9,28
52 ok,ok 0.0 0.52 156.7 [15.7 0.09 0.34 0.57 8.9 0.0 [2d10/12L=62 |0.0 0.0 53,34
s=2,m=4 [100.0 |0.52 15.7 [15.7 0.09 0.27 0.57 8.9 0.0 [2d10/15L=75 [.0 0.0 9,34
200.0 0.52 15.7 [15.7 0.09 0.56 0.65 10.3 0.0 2d10/12L=62 0.0 0.0 50,34
53 ok,ok 0.0 0.52 156.7 [15.7 0.09 0.79 0.43 6.5 0.0 [2d10/12L=62 [0.0 0.0 9,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.50 0.21 2.9 0.0 [2d10/20 L=425 0.0 0.0 11,37
550.0 0.52 15.7 [15.7 0.09 |0.55 0.40 6.1 0.0 [2d10/12L=62 [0.0 0.0 11,37
54 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.42 0.78 12.8 0.0 [2d10/10L=60 0.0 0.0 53,37
s=2,m=4 [77.5 [0.52 15.7 [15.7 0.09 0.11 0.72 11.8 0.0 2d10/12L=39 [0.0 0.0 53,37
155.0 0.52 15.7 [15.7 0.09 0.10 0.65 10.8 0.0 [2d10/12L=56 0.0 0.0 53,37
55 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.15 0.70 11.5 0.0 [2d10/12L=56 0.0 0.0 40,27
s=2,m=4 [77.5 [0.52 15.7 [15.7 0.09 0.13 0.76 126 0.0 2d10/10L=43 0.0 0.0 11,27
155.0 0.52 15.7 [15.7 0.09 0.55 0.82 13.6 0.0 [2d10/10L=56 0.0 0.0 11,27
56 ok,ok 0.0 0.52 (157 157 0.09 0.66 0.50 6.1 0.0 [2d10/12L=62 |0.0 0.0 11,27
s=2,m=4 290.0 0.63 [18.8 [15.7 0.10 |0.40 0.30 2.8 0.0 [2d10/20 L=455 0.0 0.0 11,27
580.0 0.52 15.7 [15.7 0.09 0.97 0.53 6.6 0.0 [2d10/12L=62 |0.0 0.0 9,27
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. %Af Afinf. Af.sup x/d \erif. ver.VIT AfV AfT Staffe Scorr. P_Af long. [Rif. cmb
57 ok,ok 0.0 0.52 (157 157 0.09 0.93 0.44 6.6 0.0 [2d10/12L=62 0.0 0.0 11,28
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.43 0.22 2.9 0.0 [22d10/20L=425 0.0 0.0 9,28
550.0 0.52 15.7 [15.7 0.09 0.56 0.41 6.0 0.0 [2d10/12L=62 0.0 0.0 9,28
58 ok,ok 0.0 0.52 (157 [15.7 0.09 0.33 0.57 8.9 0.0 [2d10/12L=62 0.0 0.0 45,34
s=2,m=4 100.0 0.52 15.7 |15.7 0.09 0.27 0.57 8.9 0.0 [2d10/15L=75 [.0 0.0 9,34
200.0 0.52 15.7 [15.7 0.09 0.56 0.65 10.3 0.0 [2d10/12L=62 |0.0 0.0 11,34
59 ok,ok 0.0 0.52 (157 [15.7 0.09 0.79 0.43 6.5 0.0 [2d10/12L=62 0.0 0.0 9,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.50 0.21 2.9 0.0 [2d10/20 L=425 0.0 0.0 11,37
550.0 0.52 [15.7 [15.7 0.09 0.55 0.40 6.1 0.0 [2d10/12L=62 |0.0 0.0 11,37
60 ok,ok 0.0 052 (157 157 0.09 0.40 0.78 12.9 0.0 [2d10/10L=60 |0.0 0.0 43,34
s=2,m=4 775 |0.52 15.7 [15.7 0.09 0.10 0.72 11.8 0.0 2d10/12L=39 [0.0 0.0 41,34
155.0 0.52 15.7 [15.7 0.09 0.10 0.66 10.8 0.0 [2d10/12L=56 |0.0 0.0 43,34
61 ok,ok 0.0 0.52 157 157 0.09 0.16 0.70 11.6 0.0 [2d10/12L=56 |0.0 0.0 38,25
s=2,m=4 [77.5 [0.52 15.7 [15.7 0.09 0.13 0.76 12.6 0.0 2d10/10L=43 |0.0 0.0 11,25
155.0 0.52 15.7 [15.7 0.09 0.55 0.82 13.6 0.0 [2d10/10L=56 |0.0 0.0 11,25
62 ok,ok 0.0 0.52 (157 157 0.09 0.66 0.50 6.1 0.0 [2d10/12L=62 |0.0 0.0 11,27
s=2,m=4 290.0 0.63 [18.8 [15.7 0.10 0.40 0.30 2.8 0.0 [2d10/20 L=455 0.0 0.0 11,27
580.0 0.52 15.7 [15.7 0.09 0.98 0.53 6.7 0.0 [2d10/12L=62 0.0 0.0 9,27
63 ok,ok 0.0 0.52 (157 157 0.09 0.93 0.44 6.6 0.0 [2d10/12L=62 0.0 0.0 11,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.43 0.22 2.9 0.0 [2d10/20 L=425 0.0 0.0 9,27
550.0 0.52 15.7 [15.7 0.09 0.56 0.41 6.0 0.0 [2d10/12L=62 0.0 0.0 9,27
64 ok,ok 0.0 0.52 (157 157 0.09 0.35 0.57 8.9 0.0 [2d10/12L=62 0.0 0.0 43,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.28 0.57 8.9 0.0 [2d10/15L=75 [.0 0.0 9,34
200.0 0.52 15.7 [15.7 0.09 0.57 0.65 10.3 0.0 [2d10/12L=62 |0.0 0.0 44,34
65 ok,ok 0.0 0.52 (157 157 0.09 0.80 0.43 6.5 0.0 [2d10/12L=62 0.0 0.0 9,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.50 0.21 2.9 0.0 [2d10/20L=425 0.0 0.0 11,37
550.0 0.52 [15.7 [15.7 0.09 0.55 0.40 6.1 0.0 [2d10/12L=62 |0.0 0.0 11,37
66 ok,ok 0.0 0.52 (157 157 0.09 0.42 0.78 12.9 0.0 [2d10/10L=60 |0.0 0.0 43,31
s=2,m=4 [77.5 0.52 15.7 15.7 0.09 0.11 0.72 11.9 0.0 2d10/12L=39 |0.0 0.0 43,31
155.0 0.52 [15.7 115.7 0.09 0.10 0.66 10.9 0.0 [2d10/12L=56 |0.0 0.0 43,31
67 ok,ok 0.0 0.52 (157 [5.7 0.09 0.17 0.71 11.8 0.0 [2d10/12L=56 |0.0 0.0 1,41
s=2,m=4 [77.5 0.52 15.7 157 0.09 0.13 0.77 12.8 0.0 2d10/10L=43 0.0 0.0 11,41
155.0 0.52 15.7 [15.7 0.09 0.58 0.84 13.8 0.0 [2d10/10L=56 |0.0 0.0 11,41
68 ok,ok 0.0 0.52 (157 [5.7 0.09 0.65 0.50 6.1 0.0 [2d10/12L=62 |0.0 0.0 11,25
s=2,m=4 290.0 0.63 18.8 [15.7 0.10 0.40 0.32 3.1 0.0 [2d10/20 L=455 |0.0 0.0 11,25
580.0 0.63 [15.7 |18.8 0.10 0.84 0.55 6.9 0.0 [2d10/12L=62 [0.0 0.0 9,25
69 ok,ok 0.0 052 157 157 0.09 0.94 0.44 6.6 0.0 [2d10/12L=62 0.0 0.0 11,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.43 0.22 2.9 0.0 [2d10/20 L=425 0.0 0.0 9,28
550.0 0.52 15.7 [15.7 0.09 0.57 0.41 6.0 0.0 [2d10/12L=62 0.0 0.0 9,28
70 ok,ok 0.0 052 157 157 0.09 0.36 0.57 8.9 0.0 [2d10/12L=62 .0 0.0 43,37
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.28 0.57 8.9 0.0 [2d10/15L=75 [.0 0.0 9,37
200.0 0.52 15.7 [15.7 0.09 0.59 0.65 10.3 0.0 [2d10/12L=62 |0.0 0.0 38,37
71 ok,ok 0.0 0.52 (157 157 0.09 0.81 0.43 6.6 0.0 [2d10/12L=62 0.0 0.0 9,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.50 0.21 2.9 0.0 [2d10/20 L=425 0.0 0.0 11,37
550.0 0.52 15.7 [15.7 0.09 0.54 0.40 6.0 0.0 [2d10/12L=62 0.0 0.0 11,37
72 ok,ok 0.0 0.52 157 157 0.09 0.46 0.79 13.1 0.0 [2d10/10L=60 |0.0 0.0 43,32
s=2,m=4 [77.5 |0.52 15.7 [15.7 0.09 0.13 0.73 12.0 0.0 2d10/12L=39 |0.0 0.0 43,32
155.0 0.52 15.7 [15.7 0.09 0.11 0.67 11.0 0.0 [2d10/12L=56 |0.0 0.0 31,32
73 ok,ok 0.0 0.52 (157 157 0.09 0.07 0.68 11.1 0.0 [2d10/12L=56 |0.0 0.0 22,39
s=2,m=4 [77.5 |0.52 15.7 [15.7 0.09 0.08 0.72 11.8 0.0 2d10/12L=43 |0.0 0.0 11,39
155.0 0.52 15.7 115.7 0.09 0.34 0.76 124 0.0 2d10/12L=56 |0.0 0.0 11,39
74 ok,ok 0.0 0.52 (157 157 0.09 0.43 0.42 49 0.0 [2d10/12L=62 0.0 0.0 11,22
s=2,m=4 290.0 0.52 15.7 15.7 0.09 0.31 0.28 2.7 0.0 [2d10/20 L=455 0.0 0.0 11,22
580.0 0.52 [15.7 [15.7 0.09 0.65 0.44 5.3 0.0 [2d10/12L=62 0.0 0.0 9,22
75 ok,ok 0.0 0.52 (157 [15.7 0.09 0.66 0.39 5.8 0.0 [2d10/12L=62 0.0 0.0 11,28
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.33 0.22 2.8 0.0 [2d10/20 L=425 0.0 0.0 9,28
550.0 0.52 15.7 [15.7 0.09 0.53 0.37 5.5 0.0 [2d10/12L=62 0.0 0.0 38,28
76 ok,ok 0.0 0.52 157 [15.7 0.09 0.34 0.70 10.1 0.0 [2d10/12L=62 |0.0 0.0 43,32
s=2,m=4 100.0 0.52 15.7 15.7 0.09 0.16 0.69 9.9 0.0 [2d10/15L=75 [.0 0.0 9,32
200.0 0.52 15.7 [15.7 0.09 0.50 0.75 11.0 0.0 [2d10/12L=62 |0.0 0.0 38,32
77 ok,ok 0.0 0.52 157 [5.7 0.09 0.59 0.38 5.7 0.0 [2d10/12L=62 0.0 0.0 11,47
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.37 0.20 2.8 0.0 [2d10/20 L=425 0.0 0.0 11,47
550.0 0.52 [15.7 [15.7 0.09 0.47 0.36 5.5 0.0 [2d10/12L=62 0.0 0.0 11,47
78 ok,ok 0.0 052 (157 157 0.09 0.38 0.74 12.0 0.0 [2d10/12L=56 |0.0 0.0 43,26
s=2,m=4 775 |0.52 15.7 [15.7 0.09 [0.14 0.70 114 0.0 2d10/12L=43 [0.0 0.0 43,26
155.0 0.52 15.7 [15.7 0.09 0.05 0.66 10.7 0.0 [2d10/12L=56 |0.0 0.0 31,26
79 ok,ok 0.0 0.75 126 126 0.18 0.13 0.18 3.4 0.0 [2d10/5L=50 0.0 0.0 37,48
s=7,m=4 [172.5 0.75 126 [12.6 0.18 0.09 0.17 3.2 0.0 [2d10/15L=245 0.0 0.0 32,48
345.0 0.75 [12.6 |12.6 0.18 0.34 0.19 3.6 0.0 [2d10/5L=50 0.0 0.0 34,48
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AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. %Af Afinf. Af.sup x/d \erif. ver.VIT AfV AfT Staffe Scorr. P_Af long. [Rif. cmb
80 ok,ok 0.0 0.75 126 [12.6 0.18 0.60 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 37,41
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.30 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,41
650.0 0.75 [12.6 [12.6 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 34,41
81 ok,ok 0.0 0.75 126 [12.6 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 32,48
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.28 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,48
650.0 0.75 [12.6 [12.6 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 34,48
82 ok,ok 0.0 0.75 126 [12.6 0.18 0.64 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 32,47
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.29 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,47
650.0 0.75 [12.6 [12.6 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 34,47
83 ok,ok 0.0 0.75 126 1126 0.18 0.64 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 32,47
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.29 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,47
650.0 0.75 [12.6 [12.6 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 34,47
84 ok,ok 0.0 0.75 126 1126 0.18 0.65 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 32,47
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.30 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,47
650.0 0.75 [12.6 [12.6 0.18 0.66 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 34,47
85 ok,ok 0.0 0.75 126 [12.6 0.18 0.66 0.19 3.7 0.0 [2d10/5L=50 0.0 0.0 32,47
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.31 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 11,47
650.0 0.75 [12.6 [12.6 0.18 0.59 0.19 3.6 0.0 [2d10/5L=50 0.0 0.0 31,47
86 ok,ok 0.0 0.75 126 [12.6 0.18 0.48 0.42 8.0 0.0 [2d10/5L=50 0.0 0.0 32,42
s=7,m=4 [77.5 0.75 126 [12.6 0.18 0.15 0.42 79 0.0 [2d10/15L=55 [.0 0.0 32,42
155.0 0.75 12.6  112.6 0.18 0.18 0.41 7.7 0.0 [2d10/5L=50 0.0 0.0 32,42
87 ok,ok 0.0 0.75 126 [12.6 0.18 0.16 0.13 2.2 0.0 [2d10/5L=50 0.0 0.0 9,47
s=7,m=4 [325.0 0.75 12.6 [12.6 0.18 0.10 0.10 1.6 0.0 [2d10/15L=550 |0.0 0.0 9,47
650.0 0.75 12.6 [12.6 0.18 0.20 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 1,47
88 ok,ok 0.0 0.75 126 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 9,28
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.10 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,28
650.0 0.75 [12.6 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 9,28
89 ok,ok 0.0 0.75 126 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 9,27
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.10 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,27
650.0 0.75 [12.6 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 11,27
90 ok,ok 0.0 0.75 126 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 9,27
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.10 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 11,27
650.0 0.75 [12.6 [12.6 0.18 0.20 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 11,27
91 ok,ok 0.0 0.75 126 [12.6 0.18 0.19 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 9,27
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.11 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 11,27
650.0 0.75 [12.6 [12.6 0.18 0.21 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 11,27
92 ok,ok 0.0 0.75 126 1126 0.18 0.22 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 11,38
s=7,m=4 325.0 0.75 [12.6 [12.6 0.18 0.11 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,38
650.0 0.75 [12.6 [12.6 0.18 0.17 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 4,38
93 ok,ok 0.0 0.75 126 126 0.18 0.19 0.43 8.2 0.0 [2d10/5L=50 0.0 0.0 25,43
s=7,m=4 [77.5 0.75 126 [12.6 0.18 0.06 0.43 8.0 0.0 [2d10/15L=55 [0.0 0.0 25,43
155.0 0.75 12.6  12.6 0.18 0.13 0.42 7.8 0.0 [2d10/5L=50 0.0 0.0 41,43
94 ok,ok 0.0 0.75 126 [12.6 0.18 0.16 0.18 3.3 0.0 [2d10/5L=50 0.0 0.0 26,53
s=7,m=4 [172.5 0.75 12.6 [12.6 0.18 0.10 0.18 3.3 0.0 [2d10/15L=245 0.0 0.0 28,53
345.0 0.75 [12.6 [12.6 0.18 0.33 0.19 3.6 0.0 [2d10/5L=50 0.0 0.0 22,53
95 ok,ok 0.0 0.75 126 [12.6 0.18 0.28 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 28,50
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.10 0.10 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,50
650.0 0.75 [12.6 [12.6 0.18 0.31 0.14 24 0.0 [2d10/5L=50 0.0 0.0 27,50
96 ok,ok 0.0 0.75 126 [12.6 0.18 0.31 0.12 24 0.0 [2d10/5L=50 0.0 0.0 28,50
s=7,m=4 [325.0 0.75 12.6 [12.6 0.18 0.10 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,50
650.0 0.75 [12.6 [12.6 0.18 0.31 0.12 2.4 0.0 [2d10/5L=50 0.0 0.0 22,50
97 ok,ok 0.0 0.75 126 [12.6 0.18 0.30 0.12 24 0.0 [2d10/5L=50 0.0 0.0 28,53
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.10 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,53
650.0 0.75 [12.6 [12.6 0.18 0.31 0.12 2.4 0.0 [2d10/5L=50 0.0 0.0 22,53
98 ok,ok 0.0 0.75 126 [12.6 0.18 0.30 0.12 24 0.0 [2d10/5L=50 0.0 0.0 28,53
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.10 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 9,53
650.0 0.75 [12.6 [12.6 0.18 0.32 0.12 2.4 0.0 [2d10/5L=50 0.0 0.0 22,53
99 ok,ok 0.0 0.75 126 [12.6 0.18 0.30 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 28,53
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.10 0.09 1.7 0.0 2d10/15L=550 |0.0 0.0 2,53
650.0 0.75 [12.6 [12.6 0.18 0.32 0.12 24 0.0 [2d10/5L=50 0.0 0.0 22,53
100  k,ok 0.0 0.75 126 [12.6 0.18 0.34 0.14 24 0.0 [2d10/5L=50 0.0 0.0 28,44
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.10 0.11 1.8 0.0 [2d10/15L=550 |0.0 0.0 11,44
650.0 0.75 [12.6 [12.6 0.18 0.25 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 27,44
129  ok,0k 0.0 052 157 157 0.09 0.54 0.40 4.4 0.0 2d10/12L=62 0.0 0.0 53,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.31 2.9 0.0 [2d10/20 L=425 0.0 0.0 3,27
550.0 0.52 15.7 [15.7 0.09 0.56 0.43 49 0.0 [2d10/12L=62 0.0 0.0 50,27
130  k,0k 0.0 052 157 157 0.09 0.39 0.70 9.5 0.0 [2d10/12L=62 0.0 0.0 53,37
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.20 0.67 8.9 0.0 [2d10/15L=75 [.0 0.0 3,37
200.0 0.52 15.7 [15.7 0.09 0.43 0.71 9.7 0.0 [2d10/12L=62 [0.0 0.0 50,37
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AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. %Af Afinf. Af.sup x/d \erif. ver.VIT AfV AfT Staffe Scorr. P_Af long. [Rif. cmb
131 pok,0k 0.0 0.52 (157 157 0.09 0.51 0.39 4.5 0.0 [2d10/12L=62 0.0 0.0 53,28
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.23 0.28 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 15.7 [15.7 0.09 0.79 0.40 4.8 0.0 [2d10/12L=62 0.0 0.0 50,28
132 ok,0k 0.0 0.52 (157 [5.7 0.09 0.48 0.99 10.7 0.0 [2d10/12L=62 |0.0 0.0 3,29
s=2,m=4 87.5 0.52 15.7 15.7 0.09 0.18 0.95 10.1 0.0 2d10/15L=50 |0.0 0.0 3,29
175.0 0.52 15.7 115.7 0.09 0.05 0.92 9.4 0.0 [2d10/12L=62 0.0 0.0 50,29
133 k,0k 0.0 0.52 (157 [15.7 0.09 0.48 0.37 5.2 0.0 [2d10/12L=62 0.0 0.0 53,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.54 0.23 2.9 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 [15.7 [15.7 0.09 0.62 0.40 5.8 0.0 [2d10/12L=62 0.0 0.0 4,28
134 ok,ok 0.0 052 157 157 0.09 0.45 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
s=2,m=4 [100.0 |0.52 15.7 [15.7 0.09 0.33 0.68 8.3 0.0 [2d10/15L=75 [.0 0.0 3,34
200.0 0.52 15.7 [15.7 0.09 0.46 0.75 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
135  ok,0k 0.0 052 157 157 0.09 0.54 0.47 5.2 0.0 [2d10/12L=62 0.0 0.0 53,22
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.33 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,22
550.0 0.52 15.7 [15.7 0.09 0.87 0.50 5.7 0.0 [2d10/12L=62 0.0 0.0 50,22
136 pok,0k 0.0 0.52 (157 157 0.09 0.82 0.98 11.9 0.0 2d10/12L=56 |0.0 0.0 4,26
s=2,m=4 B87.5 |0.52 15.7 [15.7 0.09 0.31 0.92 11.0 0.0 2d10/12L=63 |0.0 0.0 4,26
175.0 0.52 15.7 [15.7 0.09 0.01 0.87 10.1 0.0 [2d10/12L=56 |0.0 0.0 51,26
137 k,0k 0.0 0.52 (157 157 0.09 0.42 0.37 5.2 0.0 [2d10/12L=62 0.0 0.0 53,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.54 0.23 2.9 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 15.7 [15.7 0.09 0.62 0.40 5.8 0.0 [2d10/12L=62 0.0 0.0 4,28
138  k,0k 0.0 0.52 (157 157 0.09 0.46 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.33 0.68 8.3 0.0 [2d10/15L=75 .0 0.0 3,34
200.0 0.52 15.7 [15.7 0.09 0.46 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
139  k,0k 0.0 0.52 (157 157 0.09 0.53 0.46 5.2 0.0 [2d10/12L=62 0.0 0.0 4,22
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.32 2.9 0.0 [2d10/20L=425 0.0 0.0 3,22
550.0 0.52 [15.7 [15.7 0.09 0.81 0.49 5.7 0.0 [2d10/12L=62 0.0 0.0 50,22
140  ok,0k 0.0 0.52 (157 157 0.09 0.82 0.96 11.8 0.0 [2d10/12L=56 |0.0 0.0 4,29
s=2,m=4 87.5 0.52 15.7 15.7 0.09 0.31 0.91 10.9 0.0 2d10/12L=63 |0.0 0.0 4,29
175.0 0.52 157 115.7 0.09 6.43e-03 [0.85 10.0 0.0 [2d10/12L=56 |0.0 0.0 51,29
141 k,0k 0.0 0.52 157 [5.7 0.09 0.38 0.37 5.2 0.0 [2d10/12L=62 0.0 0.0 45,28
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.54 0.23 29 0.0 [2d10/20L=425 0.0 0.0 3,28
550.0 0.52 [15.7 [15.7 0.09 0.62 0.40 5.8 0.0 [2d10/12L=62 0.0 0.0 4,28
142 ok,0k 0.0 0.52 (157 [5.7 0.09 0.46 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
s=2,m=4 [100.0 |0.52 15.7 [15.7 0.09 0.33 0.68 8.3 0.0 [2d10/15L=75 [.0 0.0 3,34
200.0 0.52 15.7 [15.7 0.09 0.47 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
143 ok,0k 0.0 052 157 157 0.09 0.53 0.46 5.2 0.0 [2d10/12L=62 0.0 0.0 4,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.32 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,27
550.0 0.52 15.7 [15.7 0.09 0.79 0.49 5.7 0.0 [2d10/12L=62 0.0 0.0 4,27
144  ok,0k 0.0 052 157 157 0.09 0.82 0.96 11.8 0.0 2d10/12L=56 |0.0 0.0 4,26
s=2,m=4 B87.5 |0.52 15.7 [15.7 0.09 0.31 0.91 10.9 0.0 2d10/12L=63 |0.0 0.0 4,26
175.0 0.52 15.7 [15.7 0.09 6.37e-03 [0.85 10.0 0.0 [2d10/12L=56 |0.0 0.0 53,26
145  ok,0k 0.0 0.52 (157 157 0.09 0.42 0.37 5.2 0.0 [2d10/12L=62 0.0 0.0 43,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.54 0.23 2.9 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 15.7 [15.7 0.09 0.62 0.40 5.8 0.0 [2d10/12L=62 0.0 0.0 4,28
146 ok,0k 0.0 0.52 (15.7 157 0.09 0.46 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.33 0.68 8.3 0.0 [2d10/15L=75 [.0 0.0 3,34
200.0 0.52 15.7 [15.7 0.09 0.47 0.74 9.3 0.0 [2d10/12L=62 [0.0 0.0 3,34
147 ok,0k 0.0 0.52 (157 157 0.09 0.54 0.46 5.3 0.0 [2d10/12L=62 0.0 0.0 4,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.32 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 15.7 [15.7 0.09 0.81 0.49 5.7 0.0 [2d10/12L=62 0.0 0.0 44,28
148  ok,0k 0.0 0.52 (157 [15.7 0.09 0.82 0.96 11.8 0.0 [2d10/12L=56 |0.0 0.0 4,26
s=2,m=4 87.5 0.52 15.7 15.7 0.09 0.31 0.91 10.9 0.0 2d10/12L=63 |0.0 0.0 4,26
175.0 0.52 15.7 115.7 0.09 8.14e-03 [0.85 10.0 0.0 [2d10/12L=56 |0.0 0.0 45,26
149  ok,0k 0.0 0.52 (157 [15.7 0.09 0.46 0.37 5.2 0.0 [2d10/12L=62 0.0 0.0 43,27
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.54 0.23 2.9 0.0 [22d10/20L=425 0.0 0.0 3,27
550.0 0.52 15.7 [15.7 0.09 0.63 0.40 5.8 0.0 [2d10/12L=62 0.0 0.0 4,27
150  ok,0k 0.0 0.52 (157 [15.7 0.09 0.46 0.74 9.3 0.0 [2d10/12L=62 0.0 0.0 3,37
s=2,m=4 100.0 0.52 15.7 15.7 0.09 0.34 0.68 8.3 0.0 [2d10/15L=75 .0 0.0 3,37
200.0 0.52 15.7 [15.7 0.09 0.47 0.75 9.3 0.0 [2d10/12L=62 0.0 0.0 3,37
151 ok,0k 0.0 0.52 157 [5.7 0.09 0.55 0.48 5.3 0.0 [2d10/12L=62 0.0 0.0 4,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.34 0.33 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 [15.7 [15.7 0.09 0.84 0.50 5.7 0.0 [2d10/12L=62 0.0 0.0 44,28
152 ok,0k 0.0 052 (157 157 0.09 0.82 0.98 11.9 0.0 2d10/12L=56 |0.0 0.0 4,29
s=2,m=4 875 [0.52 15.7 [15.7 0.09 0.31 0.92 11.0 0.0 2d10/12L=63 |0.0 0.0 4,29
175.0 0.52 15.7 [15.7 0.09 0.02 0.87 10.1 0.0 [2d10/12L=56 |0.0 0.0 45,29
153  ok,0k 0.0 052 157 157 0.09 0.49 0.36 4.1 0.0 [2d10/12L=62 |0.0 0.0 43,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.29 0.28 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,28
550.0 0.52 15.7 [15.7 0.09 0.48 0.38 45 0.0 [2d10/12L=62 0.0 0.0 44,28
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. %Af Afinf. Af.sup x/d \erif. ver.VIT AfV AfT Staffe Scorr. P_Af long. [Rif. cmb
154  ok,0k 0.0 0.52 (157 157 0.09 0.35 0.68 9.3 0.0 [2d10/12L=62 0.0 0.0 43,34
s=2,m=4 100.0 0.52 15.7 |15.7 0.09 0.16 0.66 8.9 0.0 [2d10/15L=75 [.0 0.0 3,34
200.0 0.52 15.7 5.7 0.09 0.37 0.69 9.5 0.0 [2d10/12L=62 0.0 0.0 44,34
155  ok,0k 0.0 0.52 (157 [15.7 0.09 0.43 0.36 4.1 0.0 [2d10/12L=62 |0.0 0.0 43,27
s=2,m=4 275.0 0.52 15.7 15.7 0.09 0.19 0.28 2.8 0.0 [2d10/20 L=425 0.0 0.0 3,27
550.0 0.52 [15.7 [15.7 0.09 0.73 0.38 4.4 0.0 2d10/12L=62 0.0 0.0 44,27
156 ok,0k 0.0 0.52 (157 [5.7 0.09 0.44 0.98 10.5 0.0 [2d10/12L=62 |0.0 0.0 3,26
s=2,m=4 875 |0.52 15.7 [15.7 0.09 0.17 0.95 99 0.0 [2d10/15L=50 [0.0 0.0 3,26
175.0 0.52 15.7 115.7 0.09 0.06 0.91 9.4 0.0 [2d10/12L=62 (0.0 0.0 44,26
157  ok,0k 0.0 0.75 126 1126 0.18 0.65 0.15 2.3 0.0 [2d10/5L=50 0.0 0.0 28,48
s=7,m=4 325.0 0.75 [12.6 [12.6 0.18 0.09 0.12 1.7 0.0 2d10/15L=550 |0.0 0.0 1,48
650.0 0.75 [12.6 [12.6 0.18 0.67 0.15 24 0.0 [2d10/5L=50 0.0 0.0 27,48
158  ok,0k 0.0 0.75 126 1126 0.18 0.65 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 28,37
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.08 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,37
650.0 0.75 [12.6 [12.6 0.18 0.63 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 27,37
159  k,0k 0.0 0.75 126 [12.6 0.18 0.64 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 28,37
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.08 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,37
650.0 0.75 [12.6 [12.6 0.18 0.64 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 27,37
160  ok,0k 0.0 0.75 126 [12.6 0.18 0.64 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 28,37
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.08 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,37
650.0 0.75 [12.6 [12.6 0.18 0.64 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 27,37
161 pok,0k 0.0 0.75 126 [12.6 0.18 0.64 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 28,32
s=7,m=4 [325.0 0.75 12.6 [12.6 0.18 0.08 0.09 1.7 0.0 [2d10/15L=550 |0.0 0.0 9,32
650.0 0.75 12.6 [12.6 0.18 0.65 0.12 2.3 0.0 [2d10/5L=50 0.0 0.0 27,32
162  ok,0k 0.0 0.75 126 [12.6 0.18 0.70 0.15 24 0.0 [2d10/5L=50 0.0 0.0 28,38
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.09 0.12 1.8 0.0 [2d10/15L=550 |0.0 0.0 1,38
650.0 0.75 [12.6 [12.6 0.18 0.61 0.15 2.2 0.0 [2d10/5L=50 0.0 0.0 27,38
163 ok,0k 0.0 0.75 126 [12.6 0.18 0.57 0.15 2.2 0.0 [2d10/5L=50 0.0 0.0 37,22
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.11 0.13 1.7 0.0 2d10/15L=550 |0.0 0.0 34,22
650.0 0.75 [12.6 [12.6 0.18 0.61 0.16 2.4 0.0 [2d10/5L=50 0.0 0.0 34,22
164  ok,ok 0.0 0.75 126 [12.6 0.18 0.54 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 37,53
s=7,m=4 325.0 0.75 126 |12.6 0.18 0.08 0.10 1.7 0.0 2d10/15L=550 |0.0 0.0 2,53
650.0 0.75 [12.6 [12.6 0.18 0.55 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 34,53
165  ok,0k 0.0 0.75 126 [12.6 0.18 0.55 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 32,53
s=7,m=4 325.0 0.75 [12.6 [12.6 0.18 0.08 0.10 1.7 0.0 [2d10/15L=550 |0.0 0.0 2,53
650.0 0.75 [12.6 [12.6 0.18 0.55 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 34,53
166 ok,0k 0.0 0.75 126 1126 0.18 0.55 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 32,53
s=7,m=4 325.0 0.75 [12.6 [12.6 0.18 0.08 0.10 1.7 0.0 [2d10/15L=550 |0.0 0.0 1,53
650.0 0.75 [12.6 [12.6 0.18 0.54 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 34,53
167  k,0k 0.0 0.75 126 126 0.18 0.55 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 32,37
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.08 0.10 1.7 0.0 [2d10/15L=550 |0.0 0.0 2,37
650.0 0.75 [12.6 [12.6 0.18 0.53 0.13 2.3 0.0 [2d10/5L=50 0.0 0.0 34,37
168  k,0k 0.0 0.75 126 [12.6 0.18 0.62 0.16 2.4 0.0 [2d10/5L=50 0.0 0.0 32,28
s=7,m=4 325.0 0.75 12.6 [12.6 0.18 0.12 0.13 1.7 0.0 [2d10/15L=550 |0.0 0.0 32,28
650.0 0.75 [12.6 [12.6 0.18 0.55 0.15 22 0.0 [2d10/5L=50 0.0 0.0 31,28
169  pk,0k 0.0 112 9.4 9.4 0.21 0.81 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 28,53
s=3,m=4 [325.0 1.12 9.4 9.4 0.21 0.28 0.15 1.3 0.0 [2d10/15L=550 |0.0 0.0 9,53
650.0 1.12 9.4 9.4 0.21 0.85 0.29 2.7 0.0 [2d10/5L=50 0.0 0.0 27,53
170 ok,0k 0.0 112 9.4 9.4 0.21 0.64 0.31 2.5 0.0 [2d10/5L=50 0.0 0.0 37,22
s=3,m=4 [325.0 1.12 9.4 9.4 0.21 0.30 0.17 1.1 0.0 [2d10/15L=550 |0.0 0.0 3,22
650.0 1.12 9.4 9.4 0.21 0.67 0.31 2.5 0.0 [2d10/5L=50 0.0 0.0 34,22
171 ok,0k 0.0 112 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 32,44
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.13 1.1 0.0 2d10/15L=550 |0.0 0.0 3,44
650.0 1.12 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 34,44
172 ok,0k 0.0 1.12 94 9.4 0.21 0.86 0.30 2.7 0.0 [2d10/5L=50 0.0 0.0 25,31
s=3,m=4 325.0 11.12 9.4 9.4 0.21 0.28 0.16 1.3 0.0 2d10/15L=550 |0.0 0.0 1,31
650.0 1.12 9.4 9.4 0.21 0.77 0.29 2.6 0.0 [2d10/5L=50 0.0 0.0 27,31
173 ok,0k 0.0 1.12 94 9.4 0.21 0.67 0.31 2.5 0.0 [2d10/5L=50 0.0 0.0 32,28
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.30 0.17 1.1 0.0 2d10/15L=550 |0.0 0.0 1,28
650.0 1.12 9.4 9.4 0.21 0.64 0.31 2.5 0.0 [2d10/5L=50 0.0 0.0 34,28
174 ok,0k 0.0 1.12 94 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 25,53
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.26 0.14 1.2 0.0 [2d10/15L=550 |0.0 0.0 9,53
650.0 1.12 9.4 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 27,53
175  ok,0k 0.0 1.12 94 9.4 0.21 0.63 0.27 25 0.0 [2d10/5L=50 0.0 0.0 32,53
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.13 1.1 0.0 [2d10/15L=550 |0.0 0.0 3,53
650.0 1.12 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 34,53
176 ok,0k 0.0 1.12 94 9.4 0.21 0.80 0.28 26 0.0 [2d10/5L=50 0.0 0.0 25,53
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.14 1.2 0.0 [2d10/15L=550 |0.0 0.0 9,53
650.0 1.12 9.4 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 27,53
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. %Af Afinf. Af.sup x/d \erif. ver.VIT AfV AfT Staffe Scorr. P_Af long. [Rif. cmb
177 ok,0k 0.0 112 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 32,53
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.13 1.1 0.0 2d10/15L=550 |0.0 0.0 3,53
650.0 1.12 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 34,53
178  ok,0k 0.0 1.12 94 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 25,53
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.14 1.2 0.0 2d10/15L=550 |0.0 0.0 9,53
650.0 1.12 9.4 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 27,53
179  ok,0k 0.0 1.12 94 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 32,50
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.27 0.13 1.1 0.0 [2d10/15L=550 |0.0 0.0 3,53
650.0 1.12 9.4 9.4 0.21 0.63 0.27 2.5 0.0 [2d10/5L=50 0.0 0.0 34,50
180  ok,ok 0.0 1.12 94 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 25,50
s=3,m=4 325.0 1.12 9.4 9.4 0.21 0.26 0.14 1.2 0.0 [2d10/15L=550 |0.0 0.0 4,50
650.0 1.12 9.4 9.4 0.21 0.80 0.28 2.6 0.0 [2d10/5L=50 0.0 0.0 27,50
Trave %Af Afinf. Af.sup x/d \|verif. ver.VIT AfV AfT Scorr. P _Af long.
1.12 [18.83 |18.83 [0.21 0.98 0.99 13.82 0.0 0.0 0.0
Verifiche SLE
Trave Pos. [Rfck rRfyk rPfck Rif. cmb WR WF P |Rif. cmb dR F dP Rif. cmb
cm mm mm_jmm cm cm cm
1 0.0 [0.16 0.26 0.22 122,122,131 0.06 [0.06 [0.06 [122,129,131 [0.05 0.05 0.05 122,129,131
77.5 0.0 8.71e-03 0.0 0,124,0 0.0 0.0 0.0 0,0,0
155.0 0.15 0.24 0.19 122,122,131 0.0 0.0 0.0 0,0,0
36 0.0 |0.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0 0.11 0.10 0.10 122,129,131
250.0 0.10 0.22 0.12 122,122,131 0.0 0.0 0.0 0,0,0
500.0 0.15 0.32 0.19 124,124,131 0.07 0.0 0.0 [124,0,0
37 0.0 1[0.12 0.25 0.14 124,124,131 0.0 0.0 0.0 [0,0,0 0.03 0.03 0.03 122,129,131
172.5 0.02 0.05 0.02 122,122,131 0.0 0.0 0.0 0,0,0
345.0 [0.03 0.07 0.04 122,122,131 0.0 0.0 0.0 0,0,0
38 0.0 |0.06 0.14 0.07 124,124,131 0.0 0.0 0.0 [0,0,0 0.10 0.09 0.09 122,129,131
290.0 0.11 0.25 0.13 124,124,131 0.0 0.0 0.0 0,0,0
580.0 [0.28 0.59 0.34 122,122,131 0.16 [0.16 0.16 122,129,131
39 0.0 [0.31 0.65 0.37 124,124,131 0.18 0.18 |0.17 [124,129,131 [0.20 0.17 0.14 124,129,131
275.0 [0.16 0.34 0.19 122,124,131 0.07 |0.08 0.0 [124,129,0
550.0 [0.23 0.48 0.27 122,122,131 0.12 0.12 0.12 122,129,131
40 0.0 |0.09 0.19 0.10 122,122,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 120,127,130
100.0 0.07 0.16 0.09 122,122,131 0.0 0.0 0.0 0,0,0
200.0 0.17 0.36 0.21 124,124,131 0.08 [0.08 0.08 124,129,131
41 0.0 1|0.28 0.60 0.35 122,122,131 0.16 0.16 [0.16 [122,129,131 [0.34 0.33 0.29 124,129,131
275.0 [0.17 0.37 0.21 122,124,131 0.08 [0.09 0.08 124,129,131
550.0 [0.22 0.46 0.26 124,124,131 0.11 [0.11 0.11 124,129,131
42 0.0 1[0.14 0.29 0.17 122,122,131 0.0 0.0 0.0 0,0,0 0.02 0.02 0.02 120,127,130
77.5 10.03 0.08 0.04 122,122,131 0.0 0.0 0.0 0,0,0
155.0 0.01 0.04 0.02 118,118,130 0.0 0.0 0.0 [0,0,0
43 0.0 |0.05 0.11 0.07 118,118,130 0.0 0.0 0.0 [0,0,0 0.01 0.01 0.01 124,128,131
77.5 |0.05 0.10 0.06 124,124,131 0.0 0.0 0.0 [0,0,0
155.0 0.22 0.46 0.27 124,124,131 0.11 0.12 0.11 124,129,131
44 0.0 |0.26 0.54 0.31 124,124,131 0.14 0.14 0.13 124,129,131 0.21 0.22 0.21 122,129,131
290.0 0.18 0.34 0.21 124,124,131 0.07 |0.07 0.07 124,129,131
580.0 0.40 0.82 0.47 122,122,131 0.24 0.23 0.23 122,129,131
45 0.0 1]0.37 0.77 0.44 124,124,131 0.22 0.22 [0.21 124,129,131 [0.24 0.20 0.19 124,129,131
275.0 0.17 0.36 0.20 122,122,131 0.08 [0.08 0.08 122,129,131
550.0 0.22 0.47 0.26 122,122,131 0.11 0.12 0.11 122,129,131
46 0.0 0.11 0.24 0.13 122,122,131 0.0 0.0 0.0 [0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.11 0.23 0.13 122,122,131 0.0 0.0 0.0 0,0,0
200.0 |0.23 0.48 0.28 124,124,131 0.11 0.12 0.12 124,129,131
a7 0.0 1]0.32 0.67 0.39 122,122,131 0.18 0.19 [0.18 [122,129,131 0.47 0.45 0.44 122,129,131
275.0 [0.20 0.42 0.23 124,124,131 0.09 [0.10 0.10 124,129,131
550.0 0.22 0.46 0.25 124,124,131 0.11 [0.11 0.10 124,129,131
48 0.0 [0.15 0.31 0.18 122,122,131 0.07 0.0 0.0 [122,0,0 0.01 0.01 0.01 118,125,130
77.5 10.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0
155.0 0.02 0.05 0.03 118,118,130 0.0 0.0 0.0 [0,0,0
49 0.0 |0.05 0.11 0.07 118,118,130 0.0 0.0 0.0 [0,0,0 0.02 0.01 0.01 124,128,131
77.5 1|0.05 0.11 0.06 124,124,131 0.0 0.0 0.0 [0,0,0
155.0 0.22 0.46 0.27 124,124,131 0.11 [0.12 0.11 124,129,131
50 0.0 |0.26 0.55 0.31 124,124,131 0.14 0.14 0.13 124,129,131 0.21 0.21 0.20 124,129,131
290.0 [0.18 0.34 0.21 124,124,131 0.07 |0.07 0.07 124,129,131
580.0 0.39 0.81 0.47 122,122,131 0.23 0.23 0.22 [122,129,131
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Pos. [rRfck rRfyk rPfck Rif. cmb wWR WF P Rif.cmb dR F dP Rif. cmb
51 0.0 |0.37 0.78 0.44 124,124,131 [0.22 0.22 0.21 124,129,131 0.24 0.20 0.20 124,129,131
275.0 0.17 0.36 0.20 122,122,131 0.08 [0.08 0.08 [122,129,131
550.0 |0.22 0.47 0.26 122,122,131 0.11 [0.12 0.11 122,129,131
52 0.0 |0.11 0.24 0.13 122,122,131 0.0 0.0 0.0 0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.11 0.23 0.13 122,122,131 0.0 0.0 0.0 0,0,0
200.0 |0.23 0.47 0.28 124,124,131 0.11 0.12 0.12 124,129,131
53 0.0 10.32 0.66 0.39 122,122,131 [0.18 0.18 0.18 122,129,131 0.47 0.45 0.44 124,129,131
275.0 0.20 0.41 0.24 124,124,131 0.09 [0.10 0.09 124,129,131
550.0 |0.22 0.46 0.25 124,124,131 0.11 0.11 0.10 124,129,131
54 0.0 1|0.15 0.32 0.18 122,122,131 [0.07 0.0 0.0 [122,0,0 0.01 0.01 0.01 118,125,130
77.5 1[0.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0
155.0 0.02 0.05 0.03 118,118,130 0.0 0.0 0.0 0,0,0
55 0.0 |0.05 0.11 0.07 118,118,130 0.0 0.0 0.0 0,0,0 0.02 0.01 0.01 124,129,131
77.5 10.05 0.11 0.06 124,124,131 0.0 0.0 0.0 0,0,0
155.0 0.22 0.46 0.27 124,124,131 0.11 0.12 0.11 124,129,131
56 0.0 10.26 0.55 0.31 124,124,131 0.14 0.14 0.14 124,129,131 0.21 0.21 0.20 124,129,131
290.0 |0.18 0.34 0.21 124,124,131 0.07 0.07 0.07 124,129,131
580.0 10.39 0.81 0.47 122,122,131 0.23 0.23 0.22 122,129,131
57 0.0 10.37 0.78 0.44 124,124,131 0.22 0.22 [0.21 [124,129,131 [0.24 0.20 0.20 124,129,131
275.0 |0.17 0.36 0.20 122,122,131 0.08 (0.08 0.08 [122,129,131
550.0 |0.22 0.47 0.26 122,122,131 0.11 0.12 0.11 122,129,131
58 0.0 0.1 0.24 0.13 122,122,131 0.0 0.0 .0 0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.11 0.23 0.13 122,122,131 0.0 0.0 0.0 0,0,0
200.0 0.23 0.47 0.28 124,124,131 0.11 0.12 0.12 124,129,131
59 0.0 1]0.32 0.67 0.39 122,122,131 [0.18 0.19 0.18 122,129,131 0.48 0.46 0.45 124,129,131
275.0 10.20 0.42 0.23 122,124,131 0.09 0.10 0.10 [124,129,131
550.0 |0.22 0.45 0.25 124,124,131 0.11 [0.11 0.10 124,129,131
60 0.0 1|0.15 0.32 0.18 122,122,131 [0.07 0.0 0.0 |122,0,0 0.01 0.01 0.01 118,125,130
77.5 10.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0
155.0 0.02 0.06 0.03 118,118,130 0.0 0.0 0.0 0,0,0
61 0.0 |0.06 0.12 0.07 118,118,130 0.0 0.0 0.0 0,0,0 0.01 9.19e-03 8.44e-03 (124,129,131
77.5 10.05 0.11 0.06 124,124,131 0.0 0.0 0.0 0,0,0
155.0 0.22 0.47 0.27 124,124,131 0.11 0.12 0.12 124,129,131
62 0.0 10.26 0.55 0.31 124,124,131 [0.14 0.14 0.13 124,129,131 0.21 0.22 0.21 122,129,131
290.0 0.18 0.34 0.21 124,124,131 0.07 [0.07 0.07 124,129,131
580.0 10.39 0.82 0.47 122,122,131 0.24 0.23 0.23 122,129,131
63 0.0 |0.37 0.78 0.44 124,124,131 0.22 0.22 0.21 124,129,131 0.24 0.20 0.20 124,129,131
275.0 0.17 0.36 0.20 122,122,131 0.08 [0.08 0.08 122,129,131
550.0 |0.22 0.47 0.26 122,122,131 0.11 0.12 0.11 122,129,131
64 0.0 0.1 0.25 0.13 122,122,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 120,127,130
100.0 0.11 0.23 0.13 122,122,131 0.0 0.0 0.0 0,0,0
200.0 |0.23 0.48 0.28 124,124,131 0.11 0.12 0.12 124,129,131
65 0.0 10.32 0.67 0.39 122,122,131 0.18 0.19 [0.18 [122,129,131 [0.49 0.47 0.46 124,129,131
275.0 10.20 0.42 0.23 122,124,131 0.09 0.10 0.10 [124,129,131
550.0 0.21 0.45 0.25 124,124,131 0.10 0.11 0.10 [124,129,131
66 0.0 1|0.16 0.33 0.19 122,122,131 [0.07 0.0 0.0 |122,0,0 0.02 0.02 0.02 118,125,130
77.5 10.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0
155.0 0.03 0.07 0.04 118,118,130 0.0 0.0 0.0 0,0,0
67 0.0 |0.07 0.15 0.09 118,118,130 0.0 0.0 0.0 0,0,0 6.39e-03 6.97e-03 6.97e-03 119,126,131
77.5 10.05 0.11 0.05 124,124,131 0.0 0.0 0.0 0,0,0
155.0 0.23 0.49 0.29 124,124,131 0.12 10.13 0.12 124,129,131
68 0.0 10.26 0.54 0.30 124,124,131 [0.14 0.14 0.13 124,129,131 0.23 0.24 0.23 122,129,131
290.0 0.18 0.34 0.21 124,124,131 0.07 0.07 0.07 124,129,131
580.0 |0.38 0.70 0.45 122,122,131 0.19 [0.18 0.18 122,129,131
69 0.0 |0.37 0.78 0.44 124,124,131 0.22 0.22 0.21 124,129,131 0.24 0.20 0.19 124,129,131
275.0 0.17 0.36 0.20 122,122,131 0.08 [0.08 0.08 [122,129,131
550.0 |0.22 0.47 0.26 122,122,131 0.11 10.12 0.11 122,129,131
70 0.0 |0.11 0.25 0.13 122,122,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 120,127,130
100.0 0.11 0.24 0.13 122,122,131 0.0 0.0 0.0 0,0,0
200.0 |0.23 0.48 0.28 124,124,131 0.11 0.12 0.12 124,129,131
71 0.0 10.33 0.69 0.40 122,122,131 [0.19 0.19 0.19 122,129,131 0.51 0.49 0.48 124,129,131
275.0 0.20 0.42 0.23 122,124,131 0.09 [0.10 0.10 124,129,131
550.0 0.21 0.45 0.24 124,124,131 0.10 0.11 0.10 [124,129,131
72 0.0 |0.17 0.35 0.20 122,122,131 0.08 0.08 0.08 122,129,131 0.02 0.02 0.02 118,125,130
77.5 [0.03 0.07 0.03 122,122,131 0.0 0.0 0.0 0,00
155.0 0.04 0.08 0.05 118,118,130 0.0 0.0 0.0 0,0,0
73 0.0 |0.02 0.06 0.03 120,120,130 0.0 0.0 0.0 0,0,0 0.02 0.02 0.02 121,128,131
77.5 10.03 0.07 0.04 124,124,131 0.0 0.0 0.0 0,0,0
155.0 0.14 0.28 0.17 124,124,131 0.0 0.0 0.0 0,0,0
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Pos. [rRfck rRfyk rPfck Rif. cmb wWR WF P Rif.cmb dR F dP Rif. cmb
74 0.0 |0.17 0.36 0.20 124,124,131 |0.08 [0.08 0.08 |124,129,131 [0.11 0.10 0.10 124,129,131
290.0 0.12 0.26 0.15 124,124,131 0.0 0.0 0.0 0,0,0
580.0 |0.26 0.55 0.32 122,122,131 0.14 0.14 0.14 122,129,131
75 0.0 |0.27 0.56 0.32 124,124,131 0.14 0.15 0.14 124,129,131 0.13 0.12 0.12 124,129,131
275.0 0.13 0.28 0.16 122,122,131 0.0 0.0 0.0 0,0,0
550.0 |0.19 0.41 0.24 122,122,131 0.09 0.10 0.10 122,129,131
76 0.0 |0.07 0.16 0.08 122,122,131 0.0 0.0 0.0 0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.06 0.13 0.07 122,122,131 0.0 0.0 0.0 0,0,0
200.0 |0.15 0.31 0.18 124,124,131 0.0 0.0 0.0 0,0,0
77 0.0 [0.24 0.50 0.30 124,124,131 [0.12 0.13 0.13 124,129,131 0.21 0.18 0.17 124,129,131
275.0 0.15 0.32 0.18 122,124,131 0.07 0.0 0.0 [124,0,0
550.0 [0.19 0.39 0.23 122,124,131 0.08 0.09 0.09 [124,129,131
78 0.0 10.10 0.22 0.12 122,122,131 0.0 0.0 0.0 0,0,0 0.01 0.01 0.01 120,127,130
77.5 10.02 0.06 0.03 122,122,131 0.0 0.0 0.0 0,0,0
155.0 [3.00e-03 0.02 4.01e-03 [118,118,130 0.0 0.0 0.0 0,0,0
79 0.0 1[0.0 0.05 0.0 0,121,0 0.0 00 p.0 0,00 0.02 0.02 0.02 121,128,131
172.5 0.0 0.05 0.0 0,122,0 0.0 0.0 0.0 0,00
345.0 |0.05 0.12 0.07 118,122,130 0.0 0.0 0.0 0,0,0
80 0.0 10.30 0.47 0.40 120,121,130 0.11 0.13 |0.13 [121,128,131 [0.33 0.34 0.34 121,128,131
325.0 |0.16 0.26 0.22 120,122,130 0.06 0.06 0.06 [122,129,131
650.0 |0.33 0.51 0.43 118,122,130 0.12 0.14 0.14 122,129,131
81 0.0 1]0.32 0.49 0.42 121,122,131 0.12 0.14 0.14 122,129,131 0.30 0.32 0.32 121,128,131
325.0 |0.16 0.25 0.21 120,122,130 0.05 0.05 0.05 [122,129,131
650.0 |0.32 0.50 0.43 120,122,130 0.12 0.14 0.14 122,129,131
82 0.0 1]0.32 0.49 0.42 120,122,130 [0.12 0.14 0.14 122,129,131 0.30 0.31 0.31 120,127,130
325.0 |0.16 0.25 0.21 120,122,130 0.05 0.05 0.05 [122,129,131
650.0 |0.32 0.50 0.43 120,122,130 0.12 [0.14 0.14 122,129,131
83 0.0 10.32 0.50 0.42 120,122,130 [0.12 0.14 0.14 122,129,131 0.30 0.31 0.31 121,128,131
325.0 |0.16 0.25 0.21 120,122,130 0.05 [0.05 0.05 [122,129,131
650.0 |0.32 0.50 0.43 120,122,130 0.12 [0.14 0.14 122,129,131
84 0.0 10.32 0.50 0.42 118,122,130 [0.12 0.14 0.14 122,129,131 0.30 0.32 0.32 118,125,130
325.0 |0.16 0.26 0.21 120,122,130 0.06 0.06 0.06 (122,129,131
650.0 |0.32 0.51 0.43 120,122,130 0.12 0.14 0.14 122,129,131
85 0.0 10.33 0.53 0.44 118,122,130 [0.13 0.15 0.15 122,129,131 0.38 0.42 0.42 122,129,131
325.0 [0.16 0.27 0.22 120,124,130 0.06 [0.06 0.06 122,129,131
650.0 |0.29 0.47 0.39 120,121,130 0.11 0.13 0.13 [121,128,131
86 0.0 |0.07 0.11 0.09 118,118,130 0.0 0.0 0.0 0,0,0 5.62e-03 |3.90e-03 3.51e-03 121,128,131
77.5 10.01 0.03 0.02 122,122,131 0.0 0.0 .0 0,00
155.0 0.02 0.04 0.03 118,118,130 0.0 0.0 0.0 0,0,0
87 0.0 10.09 0.14 0.11 124,122,131 0.0 0.0 0.0 0,0,0 0.12 0.12 0.12 118,125,130
325.0 |0.05 0.09 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 0.11 0.18 0.15 118,118,130 0.0 0.0 0.0 0,0,0
88 0.0 10.10 0.17 0.13 122,122,131 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 118,125,130
325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.17 0.13 120,122,130 0.0 0.0 0.0 0,0,0
89 0.0 |0.10 0.17 0.13 118,122,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 120,127,130
325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.17 0.13 120,124,130 0.0 0.0 0.0 0,0,0
90 0.0 10.10 0.17 0.13 118,122,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 121,128,131
325.0 |0.05 0.09 0.06 118,124,130 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.17 0.13 120,124,130 0.0 0.0 0.0 0,0,0
91 0.0 10.10 0.17 0.13 118,124,130 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 120,127,130
325.0 |0.05 0.09 0.06 118,124,130 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.18 0.14 121,124,131 0.0 0.0 0.0 0,0,0
92 0.0 |0.11 0.19 0.15 118,124,130 0.0 0.0 0.0 0,0,0 0.14 0.14 0.14 124,129,131
325.0 |0.05 0.10 0.07 118,124,130 0.0 0.0 0.0 0,0,0
650.0 |0.08 0.15 0.11 120,121,130 0.0 0.0 .0 0,0,0

93 0.0 10.06 0.15 0.08 120,120,130 0.0 0.0 p0.0 0,0,0 0.02 0.02 0.02 120,127,130
77.5 0.0 0.05 0.0 0,124,0 0.0 0.0 .0 0,00
155.0 0.04 0.11 0.05 120,120,130 0.0 0.0 P.0 0,0,0

94 0.0 0.0 0.08 0.0 0,122,0 0.0 0.0 p.0 0,00 0.04 0.04 0.04 122,129,131
172.5 0.0 0.08 0.0 0,122,0 0.0 0.0 .0 0,00
345.0 10.06 0.16 0.08 122,122,131 0.0 0.0 p.0 0,0,0

95 0.0 10.09 0.15 0.12 120,121,130 0.0 0.0 0.0 0,0,0 0.11 0.11 0.11 118,125,130

325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 0.0 0,00
650.0 10.11 0.18 0.15 118,122,130 0.0 0.0 0.0 0,0,0
96 0.0 10.10 0.17 0.13 124,122,131 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 121,128,131
325.0 10.05 0.09 0.07 120,122,130 0.0 0.0 P.0 0,0,0
650.0 10.10 0.16 0.13 120,118,130 0.0 0.0 0.0 0,0,0
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Pos. [rRfck rRfyk rPfck Rif. cmb wWR WF P Rif.cmb dR F dP Rif. cmb
97 0.0 |0.10 0.16 0.13 118,122,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 118,125,130
325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.17 0.14 120,122,130 0.0 0.0 .0 0,0,0
98 0.0 10.10 0.16 0.13 118,122,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 120,127,130
325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.17 0.14 120,122,130 0.0 0.0 0.0 0,0,0
99 0.0 10.09 0.15 0.12 118,118,130 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 121,128,131
325.0 |0.05 0.09 0.07 120,122,130 0.0 0.0 .0 0,0,0
650.0 |0.11 0.18 0.14 121,124,131 0.0 0.0 0.0 0,0,0
100 0.0 [0.13 0.21 0.17 122,122,131 0.0 0.0 0.0 0,0,0 0.20 0.20 0.20 122,129,131
325.0 |0.05 0.09 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 |0.07 0.12 0.09 120,120,130 0.0 0.0 0.0 0,0,0
129 0.0 [0.07 0.13 0.08 121,121,131 0.0 0.0 0.0 0,0,0 0.18 0.16 0.16 120,127,130
275.0 |0.15 0.29 0.17 120,120,130 0.0 0.0 0.0 0,0,0

550.0 [0.19 0.37 0.21 120,121,130 0.08 (0.08 0.08 [121,128,131
130 0.0 .10 0.22 0.11 120,120,130 0.0 0.0 0.0 0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.08 0.17 0.08 120,120,130 0.0 0.0 0.0 0,0,0
200.0 |0.12 0.26 0.14 120,120,130 0.0 0.0 0.0 0,0,0
131 0.0 .15 0.31 0.17 121,121,131 0.0 0.0 0.0 0,0,0 0.18 0.17 0.17 121,128,131
275.0 10.09 0.20 0.10 120,120,130 0.0 0.0 0.0 0,0,0

550.0 0.21 0.43 0.25 121,120,131 |0.10 [0.10 0.10 120,127,130
132 0.0 |0.20 0.41 0.24 121,120,131 0.09 0.10 |0.10 [120,127,130 [0.15 0.14 0.14 124,129,131
87.5 |0.07 0.15 0.09 121,120,131 0.0 0.0 0.0 0,0,0
175.0 0.0 0.01 0.0 0,120,0 0.0 0.0 0.0 0,00
133 0.0 0.1 0.21 0.11 121,121,131 0.0 0.0 0.0 0,0,0 0.44 0.36 0.34 120,127,130
275.0 |0.23 0.46 0.24 120,120,130 [0.11 [0.10 0.09 120,127,130
550.0 |0.26 0.53 0.29 121,121,131 0.13 [0.12 0.12 121,128,131
134 0.0 .18 0.38 0.19 120,120,130 [0.08 0.08 0.0 [120,127,0 0.02 0.02 0.02 120,127,130
100.0 0.13 0.28 0.14 120,120,130 0.0 0.0 0.0 0,0,0

200.0 0.18 0.39 0.20 120,120,130 |0.08 [0.08 0.07 |120,127,130
135 0.0 [0.22 0.45 0.24 121,121,131 [0.10 0.10 0.09 121,128,131 [0.22 0.21 0.21 124,129,131
275.0 0.14 0.28 0.13 120,120,130 0.0 0.0 0.0 0,0,0

550.0 |0.33 0.68 0.37 121,121,131 0.19 0.18 0.17 121,128,131
136 0.0 [0.34 0.71 0.41 120,121,130 [0.20 0.19 0.19 121,128,131 [0.35 0.38 0.38 122,129,131
87.5 1[0.13 0.27 0.16 120,121,130 0.0 0.0 0.0 0,0,0
175.0 9.29e-04 [7.33e-03 [1.24e-03 [118,121,130 0.0 0.0 0.0 [0,0,0
137 0.0 0.1 0.21 0.11 121,121,131 0.0 0.0 0.0 0,0,0 0.44 0.36 0.34 120,127,130
275.0 0.23 0.46 0.24 120,120,130 0.11 0.10 0.09 120,127,130
550.0 |0.26 0.53 0.29 121,121,131 0.13 0.12 0.12 121,128,131
138 0.0 [0.18 0.38 0.19 120,120,130 [0.08 0.08 0.0 [120,127,0 0.02 0.02 0.02 120,127,130
100.0 0.13 0.28 0.14 120,120,130 0.0 0.0 0.0 0,0,0

200.0 |0.18 0.39 0.20 120,120,130 |0.08 [0.08 0.07 |120,127,130
139 0.0 0.22 0.45 0.24 121,121,131 0.10 [0.10 |0.09 [121,128,131 [0.22 0.21 0.21 120,127,130
275.0 |0.14 0.28 0.13 120,120,130 0.0 0.0 0.0 0,0,0

550.0 |0.33 0.68 0.37 121,121,131 0.19 0.18 0.17 [121,128,131
140 (0.0 0.34 0.70 0.41 120,121,130 0.19 0.19 [0.19 [121,128,131 [0.35 0.38 0.38 122,129,131
87.5 10.13 0.27 0.16 120,121,130 0.0 0.0 0.0 0,0,0
175.0 0.0 4.84e-03 0.0 0,121,0 0.0 0.0 .0 0,00
141 0.0 0.1 0.21 0.11 121,121,131 0.0 0.0 0.0 0,0,0 0.44 0.36 0.34 120,127,130
275.0 |0.23 0.46 0.24 120,120,130 0.11 [0.10 0.09 120,127,130
550.0 |0.26 0.53 0.29 121,121,131 0.13 [0.12 0.12 121,128,131
142 0.0 [0.18 0.38 0.19 120,120,130 [0.08 0.08 0.0 [120,127,0 0.02 0.02 0.02 120,127,130
100.0 0.13 0.28 0.14 120,120,130 0.0 0.0 0.0 0,0,0

200.0 0.19 0.39 0.20 120,120,130 |0.08 [0.08 0.08 |120,127,130
143 0.0 [0.22 0.45 0.24 121,121,131 [0.10 0.10 0.09 121,128,131 [0.23 0.22 0.22 120,127,130
275.0 0.14 0.28 0.13 120,120,130 0.0 0.0 0.0 0,0,0

550.0 |0.33 0.67 0.37 121,121,131 0.18 [0.18 0.17 121,128,131
144 0.0 [0.34 0.70 0.41 120,121,130 [0.19 0.19 0.19 121,128,131 0.35 0.38 0.38 122,129,131
87.5 10.13 0.27 0.16 120,121,130 0.0 0.0 0.0 0,0,0
175.0 0.0 4.42e-03 0.0 0,121,0 0.0 0.0 .0 0,00
145 0.0 0.1 0.21 0.11 121,121,131 0.0 0.0 0.0 0,0,0 0.44 0.36 0.34 120,127,130
275.0 0.23 0.46 0.24 120,120,130 0.11 0.10 0.09 120,127,130
550.0 |0.26 0.53 0.29 121,121,131 0.13 0.12 0.12 121,128,131
146 0.0 [0.18 0.39 0.19 120,120,130 [0.08 0.08 0.0 [120,127,0 0.02 0.02 0.02 120,127,130
100.0 0.13 0.28 0.14 120,120,130 0.0 0.0 .0 0,0,0

200.0 [0.19 0.39 0.20 120,120,130 |0.09 [0.08 0.08 |120,127,130
147 0.0 [0.22 0.46 0.24 121,121,131 [0.11 0.10 0.09 121,128,131 [0.23 0.22 0.22 120,127,130
275.0 |0.14 0.28 0.13 120,120,130 0.0 0.0 0.0 0,0,0

550.0 |0.33 0.67 0.37 121,121,131 0.18 0.17 0.17 121,128,131
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Pos. [rRfck rRfyk rPfck Rif. cmb wWR WF P Rif.cmb dR F dP Rif. cmb
148 0.0 [0.34 0.70 0.41 120,121,130 0.19 0.19 0.19 121,128,131 [0.35 0.38 0.38 122,129,131
87.5 10.13 0.27 0.16 120,121,130 0.0 0.0 0.0 0,0,0
175.0 0.0 3.81e-03 0.0 0,121,0 0.0 0.0 0.0 0,0,0
149 0.0 .11 0.21 0.11 121,121,131 0.0 0.0 0.0 0,0,0 0.43 0.36 0.34 120,127,130
275.0 0.23 0.46 0.24 120,120,130 [0.11 [0.10 0.09 |120,127,130
550.0 |0.27 0.53 0.29 121,121,131 0.13 0.12 0.12 121,128,131
150 0.0 [0.18 0.39 0.19 120,120,130 [0.08 0.08 0.0 [120,127,0 0.03 0.02 0.02 120,127,130
100.0 0.13 0.28 0.14 120,120,130 0.0 0.0 0.0 [0,0,0
200.0 |0.19 0.40 0.20 120,120,130 |0.09 0.08 0.08 |120,127,130
151 0.0 [0.23 0.47 0.25 121,121,131 [0.11 0.10 0.10 121,128,131 0.25 0.24 0.24 121,128,131
275.0 0.14 0.28 0.13 120,120,130 0.0 0.0 0.0 [0,0,0
550.0 |0.32 0.66 0.36 121,121,131 0.18 0.17 0.16 [121,128,131
152 0.0 [0.34 0.70 0.41 120,121,130 [0.20 0.19 0.19 121,128,131 0.36 0.39 0.39 122,129,131
87.5 10.13 0.27 0.16 120,121,130 0.0 0.0 0.0 0,0,0
175.0 [1.61e-03 5.18e-03 2.15e-03 [118,121,130 0.0 0.0 0.0 [0,0,0
153 0.0 |0.05 0.10 0.06 121,121,131 0.0 0.0 0.0 0,0,0 0.16 0.14 0.13 120,127,130
275.0 |0.13 0.25 0.14 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.16 0.31 0.18 121,121,131 [0.07 0.0 0.0 /121,0,0
154 0.0 |0.08 0.18 0.09 120,121,130 0.0 0.0 0.0 [0,0,0 0.03 0.02 0.02 120,127,130
100.0 0.06 0.14 0.07 120,120,130 0.0 0.0 0.0 0,0,0
200.0 0.10 0.21 0.11 120,120,130 0.0 0.0 0.0 0,0,0
155 0.0 |0.12 0.24 0.13 121,121,131 0.0 0.0 0.0 0,0,0 0.15 0.14 0.14 121,128,131
275.0 |0.08 0.16 0.08 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.19 0.39 0.22 121,120,131 |0.08 [0.09 0.08 |120,127,130
156 0.0 [0.18 0.38 0.21 121,120,131 0.08 0.09 0.08 120,127,130 [0.14 0.14 0.13 121,128,131
87.5 10.07 0.15 0.08 121,120,131 0.0 0.0 0.0 0,0,0
175.0 0.0 0.01 0.0 0,120,0 0.0 0.0 0.0 0,0,0
157 0.0 [0.08 0.10 0.10 121,120,131 0.0 0.0 0.0 0,0,0 0.13 0.13 0.13 118,125,130
325.0 |0.06 0.08 0.08 120,118,130 0.0 0.0 0.0 0,0,0
650.0 [0.12 0.18 0.16 122,118,131 0.0 0.0 0.0 0,0,0
158 0.0 [0.10 0.15 0.14 122,122,131 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 121,128,131
325.0 |0.05 0.07 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 10.10 0.15 0.14 120,118,130 0.0 0.0 0.0 0,0,0
159 0.0 [0.10 0.15 0.13 118,118,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 122,129,131
325.0 0.05 0.07 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 10.11 0.15 0.14 120,118,130 0.0 0.0 0.0 0,0,0
160 0.0 [0.10 0.15 0.13 122,122,131 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 122,129,131
325.0 0.05 0.07 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.15 0.14 120,118,130 0.0 0.0 0.0 0,0,0
161 0.0 [0.10 0.15 0.13 118,118,130 0.0 0.0 0.0 0,0,0 0.10 0.09 0.09 121,128,131
325.0 |0.05 0.07 0.07 121,122,131 0.0 0.0 0.0 0,0,0
650.0 10.11 0.16 0.14 121,122,131 0.0 0.0 0.0 0,0,0
162 0.0 [0.14 0.20 0.18 122,122,131 0.0 0.0 0.0 0,0,0 0.20 0.20 0.20 122,129,131
325.0 |0.06 0.08 0.08 118,118,130 0.0 0.0 0.0 0,0,0
650.0 |0.06 0.08 0.08 120,120,130 0.0 0.0 0.0 0,0,0
163 0.0 |0.06 0.08 0.08 121,121,131 0.0 0.0 0.0 [0,0,0 0.16 0.16 0.16 121,128,131
325.0 |0.07 0.09 0.09 118,118,130 0.0 0.0 0.0 0,0,0
650.0 |0.12 0.17 0.16 118,118,130 0.0 0.0 0.0 0,0,0
164 0.0 [0.11 0.15 0.14 120,118,130 0.0 0.0 0.0 0,0,0 0.10 0.09 0.09 121,128,131
325.0 |0.05 0.07 0.07 121,118,131 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.15 0.14 118,118,130 0.0 0.0 0.0 [0,0,0
165 0.0 [0.10 0.15 0.13 121,122,131 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 121,128,131
325.0 |0.05 0.07 0.07 121,118,131 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.15 0.14 118,118,130 0.0 0.0 0.0 [0,0,0
166 0.0 [0.10 0.15 0.14 122,122,131 0.0 0.0 0.0 0,0,0 0.10 0.10 0.10 122,129,131
325.0 10.05 0.07 0.07 121,118,131 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.15 0.14 120,120,130 0.0 0.0 0.0 [0,0,0
167 0.0 [0.10 0.15 0.14 122,122,131 0.0 0.0 0.0 0,0,0 0.09 0.09 0.09 122,129,131
325.0 |0.05 0.07 0.07 121,118,131 0.0 0.0 0.0 0,0,0
650.0 10.11 0.15 0.14 120,120,130 0.0 0.0 0.0 0,0,0
168 0.0 [0.13 0.18 0.17 122,122,131 0.0 0.0 0.0 0,0,0 0.16 0.16 0.16 118,125,130
325.0 0.07 0.09 0.09 118,118,130 0.0 0.0 0.0 [0,0,0
650.0 |0.06 0.07 0.07 120,120,130 0.0 0.0 0.0 0,0,0
169 0.0 [0.31 0.41 0.42 120,120,130 0.09 [0.10 0.10 120,127,130 (0.51 0.58 0.58 118,125,130
325.0 [0.19 0.24 0.25 122,122,131 0.04 |0.05 0.05 122,129,131
650.0 |0.38 0.49 0.50 118,118,130 [0.11 [0.12 0.12 |118,125,130
170 0.0 [0.30 0.40 0.40 121,121,131 0.08 0.09 0.09 121,128,131 0.64 0.71 0.71 121,128,131
325.0 10.20 0.25 0.26 118,120,130 [0.04 0.05 0.05 |120,127,130
650.0 |0.37 0.48 0.49 118,118,130 [0.11 [0.12 0.12 |118,125,130
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Pos. [rRfck rRfyk rPfck Rif. cmb wWR WF P Rif.cmb dR F dP Rif. cmb
171 0.0 [0.35 0.46 0.47 122,122,131 [0.10 0.11 0.11 122,129,131 0.44 0.51 0.51 122,129,131
325.0 |0.18 0.23 0.23 121,120,131 |0.04 0.05 0.05 |120,127,130
650.0 0.36 0.47 0.48 120,120,130 [0.10 0.11 0.11 120,127,130
172 0.0 [0.39 0.50 0.52 122,122,131 0.11 0.13 0.13 122,129,131 0.58 0.65 0.65 118,125,130
325.0 10.19 0.24 0.25 118,118,130 0.04 0.05 0.05 |118,125,130
650.0 10.30 0.39 0.40 121,121,131 0.08 [0.09 0.09 121,128,131
173 0.0 [0.37 0.48 0.49 118,118,130 [0.11 0.12 0.12 118,125,130 0.60 0.67 0.67 121,128,131
325.0 10.20 0.25 0.26 118,118,130 0.04 [0.05 0.05 |118,125,130
650.0 10.30 0.39 0.40 121,121,131 0.08 0.09 0.09 121,128,131
174 0.0 [0.35 0.46 0.47 122,122,131 [0.10 0.11 0.11 122,129,131 0.45 0.51 0.51 121,128,131
325.0 |0.18 0.23 0.24 120,124,130 [0.04 0.04 0.04 124,129,131
650.0 |0.35 0.46 0.47 120,120,130 [0.10 [0.11 0.11 120,127,130
175 0.0 [0.36 0.46 0.48 118,120,130 [0.10 0.11 0.11 120,127,130 0.44 0.51 0.51 121,128,131
325.0 |0.18 0.23 0.23 121,120,131 |0.04 0.05 0.05 |120,127,130
650.0 |0.35 0.46 0.47 122,118,131 [0.10 [0.11 0.11 /118,125,130
176 0.0 [0.35 0.46 0.47 122,122,131 [0.10 0.11 0.11 122,129,131 0.44 0.51 0.51 122,129,131
325.0 |0.18 0.23 0.24 120,122,130 [0.04 0.04 0.04 122,129,131
650.0 |0.36 0.46 0.47 120,121,130 [0.10 0.11 0.11 121,128,131
177 0.0 [0.35 0.46 0.47 124,120,131 [0.10 0.11 0.11 120,127,130 [0.45 0.52 0.52 121,128,131
325.0 |0.18 0.23 0.24 122,120,131 |0.04 0.05 0.05 |120,127,130
650.0 |0.35 0.46 0.47 118,120,130 [0.10 [0.11 0.11 120,127,130
178 0.0 [0.35 0.46 0.47 122,122,131 [0.10 0.11 0.11 122,129,131 0.45 0.51 0.51 122,129,131
325.0 |0.18 0.23 0.24 120,122,130 [0.04 0.04 0.04 122,129,131
650.0 |0.35 0.46 0.47 120,120,130 [0.10 [0.11 0.11 120,127,130
179 0.0 [0.35 0.46 0.47 122,118,131 [0.10 0.11 0.11 118,125,130 [0.45 0.52 0.52 122,129,131
325.0 |0.18 0.23 0.24 122,120,131 |0.04 0.05 0.05 |120,127,130
650.0 0.35 0.46 0.47 120,120,130 [0.10 [0.11 0.11 120,127,130
180 0.0 [0.35 0.46 0.47 118,118,130 [0.10 0.11 0.11 118,125,130 [0.44 0.51 0.51 124,128,131
325.0 |0.18 0.23 0.24 121,124,131 0.04 0.04 0.04 122,129,131
650.0 0.36 0.46 0.48 121,121,131 0.10 0.11 0.11 121,128,131
Trave rRfck rRfyk rPfck wWR F wP dR dF dP
0.40 0.82 0.52 0.24 0.23 0.23 0.64 0.71 0.71
10.12. VERIFICHE SLU ED SLE PILASTRI
X
IVerifica M
M asgimo IU-B? 56
0% 1 .53
0% 04537 i 0.48
0.43 0.54 p-27 4 0432 : 0.49
0.44 0,26 0.46 028 I £,32 ' 0.52
0.40 |22 24 0.44 0.28 0. £33 :
0.37 y 0.28 0.3 .58
0.33 . .18 : 24 0.43 h 0.28 0817
023 0.28 22 24 0.44 26 &
0.25 0.28
021 L‘J 0.27 Lhﬂl 0.45 24
014 14 0.27 . %27
15 L ' 0.2 ¥
Minimo | 3.783e-02 15 .
L 0.28
pefoul i L.rase-oz

Figura 10.11 — 1 — Verifica N-M Pilastri
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
orre Y
I\r"erifica WAT
M assimo I“-DD 58
0.97 )
i % o s
: 71 :
087 0.79 0.83 54
Bg? . iP g1 10.53 0.79 0.!%69 0 ‘azaa 34 55
077 . 0.79 0.6 :
0.74 p-61 lﬂw 53 0.79 0.65%° .57
.00 52 70
o 2. 0.80 00 0. LJ 53 0.79 0.5 51
: 0.79 . oo ©- '
- - o9 WP | s b2
058 - : 00 . :
055 0.75 g.79 0.7 LJ g 252
0.74 : 0.79 0.
Minimo  [0.51 0.75 ' 0.81
| 0.75 ’
Flange Drefault 0.75
Figura 10.11 — 2 — Verifica V-T Pilastri
DO «
ITens. cls rare
M azgimo IU-2? 0.20
0.26 ) 0.15
e 0.551 42 0.15
0.23 0.19 0.21 0.14
0.21 .26 o.% 14
i oA 0H o | a0 14
L A 18 0.23 : ) LJ 12 ’
81 0.16 0fs 18 0.23 25 0. 13 0-19
e 0. P .27
pe 0.17 p.16 0,18 0.23 .26 0. 5,4356:02
013 0.16 0.1 18 0.24 .27 0.
i 0.15 0.17 0.fs 19 0.23 017
011 .14 ' ofs 20
0.17 )
0.14 0.18 0.1
Minimo | 3.435=-02 0.15 - 0.22
Hangel Drefault 0.17
12
Figura 10.11 — 3 - S.L.E. Pilastri: tensioni cls comb. Rare
o SET
ITens. ACC [are
M assimo IU-19 0.13
01 ' 010
017 125e-02 :
016 0.75 394a-02 0.10
S.E 17 013 0.13 126e-02 9.887e-02
014 12 0.15 17 0.13 145002 9.657e-02
113 o.fr 014 47 0.13 286002 9.672¢-02
012 o 12 Y 15 0.13 0.12
011 011 . pyr2 014 18 0.13°766702
0.10 0.12 0.70 12 014 19 f o f5024e-02
9.3593e-02 b 0. 0.15 19 U
8 551e-02 0.12 ,[2112 -
7.708=-02 0.10 0.12 0.1 P12 0.15 p-12
£ 86Fs-02 9.683e-02 ; 0.12 0.1 ) %1 2
9.810e-02 ’ .1
Mirimo | 6024202 010 0.12 .14
| 0.11 )
Range | Default ‘7.6103-02

Figura 10.11 — 4 — S.L.E. Pilastri: tensioni acciaio comb. rare
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REGIONE EMILIA ROMAGNA
AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
woppa T
ITens. clz perm.
M azzimo IF
033 0.25
: .16
0.3
0.30 . 014 16
0.2g 0.25 15
027 31 0.24 o 73 18
025 22 0.24 2¢ 13 b.18
0.24 0.20 24 31 0.2 14 -
022 B22 32 0.24 15 0.24
021 b 0.21 ‘ fy220-24 33 0.25
L 0.21 : f22 0-24 : 0. %
018 ) k. 0.25 L35
01E 0.20 %22 - 0.22
013 0.18 0.21 0 %25
0.19 ’ L2
Minimo IU-H 0.20 0.22 .27
| | 0.22 ’
Range | Default L-"s
Figura 10.11 — 5 — S.L.E. Pilastri: tensioni cls comb. Permanenti
{4
i08
1020 L 112
o7
i i
i07 0 7
105 71 195 720
= 109 Tho91 10 7o
= 14 20 17 128
> 14 113 25 140
i 1 8?9 717 0 4 27
‘ 12 24 121 ‘ 5
i 8 425
11 ‘ > 25 4
P8 27 3
2 5
i)
7
Figura 10.11 — 6 — Numerazione delle sezioni
Verifiche SLU
Pilas. Note tato  Quota %Af |r.snell. |Armat. long. erif. \ver.rid |Staffe ver.VIT |Rif.cmb
cm L=cm
2 5=6,m=3 ok,ok +270.0 [1.57 [0.42 4d20 4+4d20 0.17 [0.22 4+2d10/12 L=62 0.80 11,47,48
-135.0 [1.57 [0.42 4d204+4d20 0.16 [0.22 4+2d10/15 L=145 0.80 11,47,48
[b=1.0;1.0] 0.0 1.57 [0.42 4d204+4d20 0.18 [0.21 4+2d10/12 L=62 0.80 25,47,48
3 5=6,m=3 ok,ok +270.0 [1.57 [0.63 4d204+4d20 0.15 [0.20 4+2d10/12 L=62 0.81 11,53,48
-135.0 [1.57 [0.63 4d204+4d20 0.13 [0.19 4+2d10/15 L=145 0.81 11,53,48
[b=1.0;1.0] 0.0 1.57 [0.63 4d204+4d20 0.22 [0.19 4+2d10/12 L=62 0.81 37,53,48
4 s=6,m=3 ok,ok +270.0 [1.57 [0.74 4d204+4d20 0.16 |0.20 4+2d10/12 L=62 0.81 28,50,53
-135.0 [1.57 [0.74 4d204+4d20 0.15 [0.20 4+2d10/15 L=145 0.81 11,50,53
[b=1.0;1.0] 0.0 1.57 0.74 4d204+4d20 0.26  |0.20 4+2d10/12 L=62 0.81 28,50,53
5 5=6,m=3 ok,ok +270.0 [1.57 [0.50 4d204+4d20 0.19 [0.23 4+2d10/12 L=62 0.79 11,28,43
~135.0 [1.57 [0.50 4d20 4+4d20 0.18 [0.22 4+2d10/15 L=145 0.79 11,28,43
[b=1.0;1.0] 0.0 1.57 [0.50 4d20 4+4 d20 0.27 [0.22 4+2d10/12 L=62 0.79 31,28,43
6 5=6,m=3 ok,ok +270.0 [1.57 0.41 4d204+4d20 0.15 [0.15 4+2d10/12 L=62 0.75 9,53,48
~135.0 [1.57 0.41 4d204+4d20 0.14 [0.14 4+2d10/15 L=145 0.75 11,53,48
[b=1.0;1.0] 0.0 1.57 10.41 4d204+4d20 0.13 [0.14 4+2d10/12 L=62 0.75 11,53,48
7 5=6,m=3 ok,ok +270.0 [1.57 [0.32 4d204+4d20 0.20 [0.26 4+2d10/12 L=62 0.79 11,53,48
~135.0 [1.57 [0.32 4d20 4+4d20 0.20 [0.25 4+2d10/15 L=145 0.79 11,53,48
[b=1.0;1.0] 0.0 1.57 [0.32 4d204+4d20 0.28 [0.25 4+2d10/12 L=62 0.79 27,53,48
8 5=6,m=3 ok,ok +270.0 [2.26 [0.68 4d24 4+4d24 0.14 [0.21 4+2d10/10 L=270 0.99 4,53,30
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Note tato  Quota %Af |r.snell. |Armat. long. erif. \ver.rid |Staffe ver.V/T [Rif.cmb
[b=1.0;1.0] 0.0 2.26 [0.68 4d24 4+4d24 0.22 0.20 4+2d10/10 L=270  |1.00 22,53,30
9 s=6,m=3 ok,ok +270.0 2.26 [0.54 4d24 4+4d24 015 0.22 4+2d10/10 L=210  [1.00 4,50,33
[0=1.0;1.0] 0.0 2.26 |0.54 4d24 4+4d24 0.24 |0.21 4+2d10/10 L=60 1.00 25,50,25
10 5=6,m=3 ok,ok +270.0 [1.57 0.44 4d204+4d20 0.26 0.29 4+2d10/12 L=62 0.79 4,48,53
-135.0 [1.57 0.44 4d204+4d20 0.24 0.29 4+2d10/15L=145 0.79 11,48,53
[b=1.0;1.0] 0.0 1.57 0.44 4d20 4+4d20 0.28 0.29 4+2d10/12 L=62 0.79 34,48,53
11 5=6,m=3 ok,ok +270.0 [1.57 [0.47 4d204+4d20 [(0.14 0.14 4+2d10/12 L=62 0.74 9,53,48
-135.0 [1.57 |0.47 4d204+4d20 [0.14 [0.14 4+2d10/15 L=145 0.74 11,53,48
[b=1.0;1.0] 0.0 1.57 0.47 4d204+4d20 0.13 0.14 4+2d10/12 L=62 0.75 11,53,48
12 s=6,m=3 ok,ok +270.0 [1.57 [0.68 4d204+4d20 0.20 0.25 4+2d10/12 L=62 0.79 11,53,48
-135.0 [1.57 |0.68 4d204+4d20 0.20 0.25 4+2d10/15L=145 0.79 11,53,48
[b=1.0;1.0] 0.0 1.57 0.68 4d204+4d20 0.27 0.25 4+2d10/12 L=62 0.79 27,53,48
13 s=6,m=3 ok,ok +270.0 2.26 [0.67 4d24 4+4d24 0.14 [0.21 4+2d10/10 L=270  0.99 4,53,30
[b=1.0;1.0] 0.0 2.26 0.67 4d24 4+4d24 0.22 0.20 4+2d10/10 L=270  0.99 22,53,30
14 5=6,m=3 ok,ok +270.0 2.26 [0.57 4d24 4+4d24 0.15 [0.21 4+2d10/10 L=270  |1.00 4,50,33
[0=1.0;1.0] 0.0 2.26 0.57 4d24 4+4d24 0.24 |0.21 4+2d10/10 L=270  |1.00 25,50,33
15 s=6,m=3 ok,ok +270.0 [1.57 [0.97 4d204+4d20 0.26 0.29 4+2d10/12 L=62 0.78 4,49,50
-135.0 [1.57 0.97 4d20 4+4d20 0.24 0.29 4+2d10/15L=145 0.79 11,49,50
[6=1.0;1.0] 0.0 1.57 0.97 4d204+4d20 0.28 0.28 4+2d10/12 L=62 0.79 37,49,50
16 5=6,m=3 ok,ok +270.0 [1.57 [0.48 4d204+4d20 0.15 (0.14 4+2d10/12 L=62 0.74 9,53,41
-135.0 [1.57 |0.48 4d204+4d20 [0.14 0.14 4+2d10/15L=145 0.74 11,53,41
[b=1.0;1.0] 0.0 1.57 10.48 4d204+4d20 0.13 [0.14 4+2d10/12 L=62 0.74 11,53,41
17 5=6,m=3 ok,ok +270.0 [1.57 [0.50 4d204+4d20 [0.20 0.25 4+2d10/12 L=62 0.79 11,45,48
-135.0 [1.57 |0.50 4d204+4d20 0.20 0.25 4+2d10/15L=145 0.79 11,45,48
[b=1.0;1.0] 0.0 1.57 10.50 4d204+4d20 0.27 0.25 4+2d10/12 L=62 0.79 25,45,48
18 5=6,m=3 ok,ok +270.0 2.26 [0.56 4d24 4+4d24 0.14 [0.21 4+2d10/10 L=270  0.99 4,45,30
[0=1.0;1.0] 0.0 2.26 |0.56 4d24 4+4d24 0.22 0.20 4+2d10/10 L=270  0.99 28,45,30
19 5=6,m=3 ok,ok +270.0 2.26 [0.54 4d24 4+4d24 015 [0.21 4+2d10/10 L=270  0.99 4,42,33
[6=1.0;1.0] 0.0 2.26 0.54 4d24 4+4d24 0.24 |0.21 4+2d10/10 L=270  |1.00 29,42,33
20 s=6,m=3 ok,ok +270.0 [1.57 [0.42 4d204+4d20 0.27 0.29 4+2d10/12 L=62 0.78 4,43,50
-135.0 [1.57 |0.42 4d20 4+4d20 0.24 0.29 4+2d10/15L=145 0.78 11,43,50
[6=1.0;1.0] 0.0 1.57 0.42 4d204+4d20 0.28 0.28 4+2d10/12 L=62 0.79 37,43,50
21 s=6,m=3 ok,ok +270.0 [1.57 [0.43 4d204+4d20 0.15 (0.15 4+2d10/12 L=62 0.74 9,43,48
-135.0 [1.57 |0.43 4d204+4d20 [0.14 0.14 4+2d10/15L=145 0.74 11,43,48
[6=1.0;1.0] 0.0 1.57 10.43 4d204+4d20 0.13 [0.14 4+2d10/12 L=62 0.75 11,43,48
22 5=6,m=3 ok,ok +270.0 [1.57 [0.51 4d204+4d20 0.20 0.25 4+2d10/12 L=62 0.79 11,43,48
-135.0 [1.57 |0.51 4d204+4d20 0.20 0.25 4+2d10/15L=145 0.79 11,43,48
[b=1.0;1.0] 0.0 1.57 0.51 4d204+4d20 0.27 0.25 4+2d10/12 L=62 0.79 25,43,48
23 5=6,m=3 ok,ok +270.0 2.26 [0.70 4d24 4+4d24 0.14 0.21 4+2d10/10 L=270  0.99 4,43,24
[6=1.0;1.0] 0.0 2.26 0.70 4d24 4+4d24 0.22 0.20 4+2d10/10 L=270  0.99 28,43,24
24 5=6,m=3 ok,ok +270.0 2.26 [0.50 4d24 4+4d24 015 [0.21 4+2d10/10 L=270  |1.00 4,38,31
[b=1.0;1.0] 0.0 2.26 [0.50 4d24 4+4d24 0.24 |0.21 4+2d10/10 L=270  |1.00 29,38,31
25 s=6,m=3 ok,ok +270.0 [1.57 [0.39 4d204+4d20 0.27 0.29 4+2d10/12 L=62 0.79 4,38,53
~135.0 [1.57 10.39 4d204+4d20 0.24 0.29 4+2d10/15L=145 0.79 11,38,53
[6=1.0;1.0] 0.0 1.57 0.39 4d20 4+4d20 0.28 0.29 4+2d10/12 L=62 0.79 32,38,53
26 5=6,m=3 ok,ok +270.0 [1.57 [0.78 4d204+4d20 0.17 0.15 4+2d10/12 L=62 0.75 9,43,38
-135.0 [1.57 |0.78 4d20 4+4d20 [0.14 0.15 4+2d10/15L=145 0.75 11,43,38
[6=1.0;1.0] 0.0 1.57 0.78 4d204+4d20 [0.12 0.15 4+2d10/12 L=62 0.75 11,43,38
27 5=6,m=3 ok,ok +270.0 [1.57 [0.32 4d204+4d20 0.20 0.26 4+2d10/12 L=62 0.79 11,43,48
-135.0 [1.57 |0.32 4d204+4d20 0.20 0.25 4+2d10/15L=145 0.79 11,43,48
[6=1.0;1.0] 0.0 1.57 0.32 4d204+4d20 0.28 0.25 4+2d10/12 L=62 0.79 25,43,48
28 s=6,m=3 ok,ok +270.0 2.26 [0.79 4d24 4+4d24 014 0.21 4+2d10/10 L=270  0.99 4,43,28
[6=1.0;1.0] 0.0 2.26 0.79 4d24 4+4d24 0.22 0.20 4+2d10/10 L=270  0.99 28,43,28
29 s=6,m=3 ok,ok +270.0 2.26 [0.42 4d24 4+4d24 0.15 0.22 4+2d10/10 L=60 1.00 4,38,27
-135.0 [2.26 |0.42 4d24 4+4d24 0.15 0.22 4+2d10/10 L=150  |1.00 11,38,27
[6=1.0;1.0] 0.0 2.26 |0.42 4d24 4+4d24 0.24 [0.21 4+2d10/10 L=60 1.00 27,38,37
30 s=6,m=3 ok,ok +270.0 [1.57 [0.40 4d204+4d20 0.28 0.30 4+2d10/12 L=62 0.79 4,38,53
-135.0 [1.57 |0.40 4d20 4+4d20 0.24 0.30 4+2d10/15L=145 0.79 11,38,53
[6=1.0;1.0] 0.0 1.57 0.40 4d204+4d20 0.28 0.29 4+2d10/12 L=62 0.79 32,38,53
31 s=6,m=3 ok,ok +270.0 [1.57 [0.48 4d204+4d20 0.10 |0.11 4+2d10/12 L=62 0.75 11,43,47
-135.0 [1.57 |0.48 4d20 4+4d20 0.09 0.10 4+2d10/15L=145 0.75 11,43,47
[6=1.0;1.0] 0.0 1.57 10.48 4d204+4d20 0.09 0.10 4+2d10/12 L=62 0.75 11,43,47
32 5=6,m=3 ok,ok +270.0 [1.57 [0.51 4d204+4d20 0.22 0.19 4+2d10/12 L=62 0.81 27,43,38
-135.0 [1.57 |0.51 4d20 4+4d20 [0.14 0.18 4+2d10/15L=145 |0.81 11,43,38
[b=1.0;1.0] 0.0 1.57 0.51 4d204+4d20 0.28 0.18 4+2d10/12 L=62 0.81 27,43,38
33 5=6,m=3 ok,ok +270.0 [1.57 [0.40 4d204+4d20 0.19 0.18 4+2d10/12 L=62 0.83 11,43,38
-135.0 [1.57 |0.40 4d20 4+4d20 0.13 0.17 4+2d10/15L=145 0.83 11,43,38
[b=1.0;1.0] 0.0 1.57 0.40 4d20 4+4d20 0.23 0.17 4+2d10/12 L=62 0.83 31,43,38
34 5=6,m=3 ok,ok +270.0 [1.57 [0.35 4d204+4d20 [0.20 0.18 4+2d10/12 L=62 0.82 22,44,43
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Pilas. Note tato  Quota %Af |r.snell. |Armat. long. erif. \ver.rid |Staffe ver.V/T [Rif.cmb

-135.0 [1.57 |0.35 4d204+4d20 [0.14 [0.18 4+2d10/15L=145 0.82 32,44,43

[0=1.0;1.0] 0.0 1.57 10.35 4d204+4d20 0.27 0.17 4+2d10/12 L=62 0.82 22,44,43

35 s=6,m=3 ok,0k |-270.0 [1.57 |0.80 4d204+4d20 0.16 0.20 4+2d10/12 L=62 0.77 30,38,53

-135.0 [1.57 |0.80 4d204+4d20 [0.16 [0.19 4+2d10/15L=145 0.78 11,38,53

[b=1.0;1.0] 0.0 1.57 10.80 4d204+4d20 0.24 0.19 4+2d10/12 L=62 0.78 37,38,53

101 s=1,m=3 ok,0k 0.0 1.88 |0.50 4d204+4d20 0.54 .09 2+4d10/12 L=75 0.54 28,53,48

200.0 [1.88 |0.50 4d204+4d20 0.17 [0.08 2+4d10/20 L=250 0.54 30,53,48

[0=1.0;1.0] 400.0 [1.88 [0.50 4d204+4d20 [0.51 .08 2+4d10/12 L=75 0.54 53,53,48

102 s=1,m=3 ok,0k 0.0 1.88 |0.44 4d204+4d20 0.67 0.10 2+4d10/12 L=75 0.52 48,53,48

200.0 [1.88 |0.44 4d204+4d20 [0.10 [0.09 2+4d10/20 L=250 0.52 27,53,48

[b=1.0;1.0] 400.0 [1.88 [0.44 4d204+4d20 [0.66 [0.09 2+4d10/12 L=75 0.52 50,53,48

103 s=1,m=3 ok,0k 0.0 1.88 |0.35 4d204+4d20 0.61 0.09 2+4d10/12 L=75 0.52 53,50,53

200.0 [1.88 |0.35 4d204+4d20 [0.10 [0.08 2+4d10/20 L=250 0.52 22,50,53

[0=1.0;1.0] 400.0 [1.88 [0.35 4d204+4d20 [0.58 [0.08 2+4d10/12 L=75 0.52 53,50,53

104 s=1,m=3 ok,0k 0.0 1.88 |0.63 4d204+4d20 [0.56 0.13 2+4d10/12 L=75 0.58 37,48,53

200.0 [1.88 |0.63 4d204+4d20 0.11  0.13 2+4d10/20 L=250 0.58 34,48,53

[b=1.0;1.0] 400.0 [1.88 [0.63 4d204+4d20 [0.46 0.12 2+4d10/12 L=75 0.58 53,48,53

105 s=1,m=3 ok,0k 0.0 1.88 |0.45 4d204+4d20 0.46 0.11 2+4d10/12 L=75 0.52 27,53,48
200.0 [1.88 |0.45 4d204+4d20 0.11  0.11 2+4d10/20 L=250  0.53 4,53,48

[0=1.0;1.0] 400.0 [1.88 [0.45 4d204+4d20 [0.46 0.10 2+4d10/12 L=75 0.53 47,53,48

106 s=8,m=3 ok,0k 0.0 2.71 [0.31 4d24 4+4d24 0.42 0.12 2+4d10/12 L=75 0.68 48,47,28

200.0 2.71 0.31 4d24 4+4d24 0.09 0.12 2+4d10/20 L=250 |0.68 27,47,28

[0=1.0;1.0] 400.0 2.71 0.31 4d24 4+4d24 041 0.1 2+4d10/12 L=75 0.68 48,47,28

107 s=8,m=3 ok,0k 0.0 2.71 0.52 4d24 4+4d24 0.37 0.10 2+4d10/12 L=75 0.70 53,48,37

200.0 [2.71 |0.52 4d24 4+4d24 0.09 [0.09 2+4d10/20 L=250 0.70 22,48,37

[0=1.0;1.0] 400.0 2.71 [0.52 4d24 4+4d24 0.34 0.09 2+4d10/12 L=75 0.71 53,48,37

108 s=1,m=3 ok,0k 0.0 1.88 |0.86 4d204+4d20 0.53 [0.19 2+4d10/12 L=75 0.55 34,50,53
200.0 |1.88 |0.86 4d204+4d20 [0.14 [0.18 2+4d10/20 L=250 0.55 4,50,53

[0=1.0;1.0] 400.0 [1.88 [0.86 4d204+4d20 [(0.42 [0.18 2+4d10/12 L=75 0.55 37,50,53

109 s=1,m=3 ok,0k 0.0 1.88 |0.55 4d204+4d20 0.44 [0.11 2+4d10/12 L=75 0.52 27,53,48
200.0 [1.88 |0.55 4d204+4d20 0.11  0.11 2+4d10/20 L=250 0.52 4,53,48

[0=1.0;1.0] 400.0 [1.88 [0.55 4d204+4d20 0.40 (0.10 2+4d10/12 L=75 0.53 47,53,48

110 s=8,m=3 ok,0k 0.0 2.71 [0.31 4d24 4+4d24 040 [0.12 2+4d10/12 L=75 0.67 28,53,28

200.0 [2.71 |0.31 4d24 4+4d24 0.09 [0.12 2+4d10/20 L=250 [0.68 27,53,28

[6=1.0;1.0] 400.0 2.71 0.31 4d24 4+4d24 0.36  |0.11 2+4d10/12 L=75 0.68 48,53,28

111 s=8,m=3 ok,0k 0.0 2.71 0.42 4d24 4+4d24 0.33 0.10 2+4d10/12 L=75 0.69 37,48,37

200.0 [2.71 |0.42 4d24 4+4d24 0.10 0.09 2+4d10/20 L=250  0.69 22,48,37

[b=1.0;1.0] 400.0 2.71 042 4d24 4+4d24 0.29 0.09 2+4d10/12 L=75 0.69 53,48,37

112 s=1,m=3 ok,0k 0.0 1.88 |0.82 4d204+4d20 0.50 [0.18 2+4d10/12 L=75 0.54 34,50,53
200.0 [1.88 |0.82 4d204+4d20 [0.14 [0.18 2+4d10/20 L=250 0.55 4,50,53

[b=1.0;1.0] 400.0 [1.88 [0.82 4d204+4d20 0.39 0.17 2+4d10/12 L=75 0.55 37,50,53

113 s=1,m=3 ok,0k 0.0 1.88 |0.84 4d204+4d20 0.43 0.11 2+4d10/12 L=75 0.52 25,45,48
200.0 [1.88 |0.84 4d204+4d20 0.11 0.10 2+4d10/20 L=250 |0.52 4,45,48

[0=1.0;1.0] 400.0 [1.88 [0.84 4d204+4d20 0.37 0.10 2+4d10/12 L=75 0.53 41,45,48

114 s=8,m=3 ok,0k 0.0 2.71 0.33 4d24 4+4d24 0.39 0.12 2+4d10/12 L=75 0.67 22,43,28

200.0 [2.71 0.33 4d24 4+4d24 0.09 [0.11 2+4d10/20 L=250 |0.67 25,43,28

[0=1.0;1.0] 400.0 2.71 [0.33 4d24 4+4d24 0.33  0.11 2+4d10/12 L=75 0.67 38,43,28

115 s=8,m=3 ok,0k 0.0 2.71 0.58 4d24 4+4d24 0.32 0.10 2+4d10/12 L=75 0.68 23,42,37

200.0 [2.71 |0.58 4d24 4+4d24 0.09 0.09 2+4d10/20 L=250 0.68 24,42,37

[0=1.0;1.0] 400.0 2.71 [0.58 4d24 4+4d24 0.25 [0.09 2+4d10/12 L=75 0.68 39,42,37

116 s=1,m=3 ok,0k 0.0 1.88 |0.92 4d204+4d20 (048 0.18 2+4d10/12 L=75 0.54 34,42,53
200.0 [1.88 |0.92 4d204+4d20 0.14 0.17 2+4d10/20 L=250 0.54 4,42,53

[0=1.0;1.0] 400.0 [1.88 [0.92 4d204+4d20 [0.38 [0.17 2+4d10/12 L=75 0.54 31,42,53

117 s=1,m=3 ok,ok 0.0 1.88 0.62 4d204+4d20 0.44 [0.11 2+4d10/12 L=75 0.52 25,43,48
200.0 [1.88 |0.62 4d204+4d20 0.11  0.11 2+4d10/20 L=250 0.52 4,43,48

[0=1.0;1.0] 400.0 [1.88 [0.62 4d204+4d20 0.40 [0.10 2+4d10/12 L=75 0.53 41,43,48

118 s=8,m=3 ok,0k 0.0 2.71 10.90 4d24 4+4d24 0.39 0.12 2+4d10/12 L=75 0.67 22,43,22

200.0 [2.71 |0.90 4d24 4+4d24 0.09 [0.12 2+4d10/20 L=250 0.67 25,43,22

[0=1.0;1.0] 400.0 2.71 [0.90 4d24 4+4d24 0.36  0.11 2+4d10/12 L=75 0.68 38,43,22

119 s=8,m=3 ok,0k 0.0 2.71 0.54 4d24 4+4d24 0.33 0.10 2+4d10/12 L=75 0.69 31,38,31

200.0 [2.71 0.54 4d24 4+4d24 0.10 [0.09 2+4d10/20 L=250  0.69 24,38,31

[6=1.0;1.0] 400.0 2.71 0.54 4d24 4+4d24 0.29 0.09 2+4d10/12 L=75 0.69 43,38,31

120 s=1,m=3 ok,0k 0.0 1.88 [1.01 4d204+4d20 049 [0.18 2+4d10/12 L=75 0.54 32,44,53
200.0 [1.88 [1.01 4d204+4d20 [0.14 [0.18 2+4d10/20 L=250 0.54 4,44,53

[0=1.0;1.0] 400.0 [1.88 [|1.01 4d204+4d20 [0.39 0.17 2+4d10/12 L=75 0.54 31,44,53

121 s=1,m=3 ok,0k 0.0 1.88 |0.44 4d204+4d20 045 0.11 2+4d10/12 L=75 0.52 25,43,48
200.0 [1.88 |0.44 4d204+4d20 0.11  0.11 2+4d10/20 L=250 0.53 4,43,48

[b=1.0;1.0] 400.0 [1.88 [0.44 4d204+4d20 0.44 0.10 2+4d10/12 L=75 0.53 41,43,48

122 s=8,m=3 ok,0k 0.0 2.71 [0.31 4d24 4+4d24 041 0.12 2+4d10/12 L=75 0.68 32,41,22
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Note tato  Quota %Af |r.snell. |Armat. long. erif. \ver.rid |Staffe ver.V/T [Rif.cmb
200.0 [2.71 0.31 4d24 4+4d24 0.09 0.12 2+4d10/20 L=250 |0.68 25,41,22
[6=1.0;1.0] 400.0 2.71 0.31 4d24 4+4d24 040 [0.11 2+4d10/12 L=75 0.68 44,41,22
123 s=8,m=3 ok,ok 0.0 2.71 10.28 4d24 4+4d24 0.36 0.10 2+4d10/12 L=75 0.70 43,38,31
200.0 [2.71 |0.28 4d24 4+4d24 0.09 0.09 2+4d10/20 L=250 |0.70 28,38,31
[6=1.0;1.0] 400.0 2.71 |0.28 4d24 4+4d24 0.34 0.09 2+4d10/12 L=75 0.70 43,38,31
124 s=1,m=3 ok,ok 0.0 1.88 0.82 4d204+4d20 [0.52 0.19 2+4d10/12 L=75 0.54 32,44,53
200.0 [1.88 |0.82 4d20 4+4d20 [0.14 0.18 2+4d10/20 L=250 |0.54 4,44,53
[6=1.0;1.0] 400.0 [1.88 |0.82 4d204+4d20 (042 0.18 2+4d10/12 L=75 0.55 31,44,53
125 s=1,m=3 ok,ok 0.0 1.88 10.36 4d204+4d20 (049 0.08 2+4d10/12 L=75 0.53 38,43,38
200.0 [1.88 |0.36 4d20 4+4d20 0.13 0.07 2+4d10/20 L=250 |0.53 36,43,38
[6=1.0;1.0] 400.0 [1.88 |0.36 4d204+4d20 046 0.07 2+4d10/12 L=75 0.53 43,43,38
126 s=1,m=3 ok,ok 0.0 1.88 0.37 4d204+4d20 [0.64 0.09 2+4d10/12 L=75 0.51 44,43,47
200.0 [1.88 [0.37 4d20 4+4d20 [0.10 0.08 2+4d10/20 L=250  |0.51 28,43,47
[b=1.0;1.0] 400.0 [1.88 |0.37 4d204+4d20 [0.62 0.08 2+4d10/12 L=75 0.52 44,43,47
127 s=1,m=3 ok,ok 0.0 1.88 0.32 4d204+4d20 0.57 0.08 2+4d10/12 L=75 0.51 43,44,43
200.0 [1.88 [0.32 4d20 4+4d20 0.10 0.07 2+4d10/20 L=250  |0.51 28,44,43
[b=1.0;1.0] 400.0 [1.88 |0.32 4d20 4+4d20 0.54 0.07 2+4d10/12 L=75 0.51 43,44,43
128 s=1,m=3 ok,ok 0.0 1.88 0.54 4d204+4d20 [0.58 0.12 2+4d10/12 L=75 0.56 31,38,43
200.0 [1.88 [0.54 4d20 4+4d20 0.11  |0.11 2+4d10/20 L=250  |0.57 32,38,43
[b=1.0;1.0] 400.0 [1.88 |0.54 4d20 4+4d20 0.44 |0.11 2+4d10/12 L=75 0.57 43,38,43
Pilas. %Af . snell. wverif. |ver.rid er.VIT
2.71 1.01 0.67 [0.30 1.00
Verifiche SLE
Pilas. Pos. rRfck rRfyk rPfck Rif. cmb Pos. rRfck rRfyk rPfck Rif. cmb
cm cm
2 0.0 0.16 0.11 0.21 124,124,131 135.0 0.11 0.08 0.14 124,124,131
270.0 0.15 0.10 0.19 122,122,131
3 0.0 0.15 0.10 0.18 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.16 0.11 0.20 124,124,131
4 0.0 0.16 0.11 0.20 124,124,131 135.0 0.16 0.11 0.20 124,124,131
270.0 0.18 0.12 0.22 124,124,131
5 0.0 0.19 0.13 0.24 124,124,131 135.0 0.19 0.13 0.23 124,124,131
270.0 0.18 0.13 0.23 124,124,131
6 0.0 0.15 0.10 0.19 122,122,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.12 0.08 0.13 124,124,131
7 0.0 0.16 0.12 0.20 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.17 0.12 0.21 124,124,131
8 0.0 0.11 0.08 0.13 121,121,131 270.0 0.16 0.11 0.19 124,124,131
9 0.0 0.11 0.08 0.13 121,121,131 270.0 0.18 0.12 0.22 124,124,131
10 0.0 0.25 0.17 0.32 121,121,131 135.0 0.22 0.15 0.27 124,124,131
270.0 0.19 0.13 0.22 124,124,131
11 0.0 0.14 0.10 0.18 122,122,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.12 0.08 0.13 124,124,131
12 0.0 0.15 0.11 0.19 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.16 0.12 0.20 124,124,131
13 0.0 0.10 0.07 0.12 121,121,131 270.0 0.16 0.10 0.19 124,124,131
14 0.0 0.11 0.08 0.13 121,121,131 270.0 0.18 0.12 0.22 124,124,131
15 0.0 0.25 0.17 0.31 121,121,131 135.0 0.22 0.15 0.27 124,124,131
270.0 0.19 0.13 0.22 124,124,131
16 0.0 0.14 0.10 0.19 122,122,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.12 0.08 0.13 124,124,131
17 0.0 0.16 0.11 0.20 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.17 0.12 0.20 124,124,131
18 0.0 0.11 0.08 0.12 121,121,131 270.0 0.16 0.10 0.19 124,124,131
19 0.0 0.11 0.08 0.13 121,121,131 270.0 0.18 0.12 0.22 124,124,131
20 0.0 0.25 0.18 0.32 121,121,131 135.0 0.22 0.15 0.27 124,124,131
270.0 0.18 0.13 0.22 124,124,131
21 0.0 0.15 0.10 0.20 122,122,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.11 0.08 0.13 124,124,131
22 0.0 0.16 0.12 0.20 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.17 0.12 0.21 124,124,131
23 0.0 0.11 0.08 0.13 121,121,131 270.0 0.16 0.11 0.19 124,124,131
24 0.0 0.11 0.08 0.14 124,124,131 270.0 0.18 0.12 0.22 124,124,131
25 0.0 0.26 0.18 0.33 121,121,131 135.0 0.22 0.15 0.27 124,124,131
270.0 0.18 0.13 0.21 124,124,131
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Pos. rRfck rRfyk rPfck Rif. cmb Pos. rRfck rRfyk rPfck Rif. cmb
26 0.0 0.17 0.11 0.22 122,122,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.10 0.07 0.11 124,124,131
27 0.0 0.17 0.12 0.21 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.18 0.12 0.22 124,124,131
28 0.0 0.11 0.08 0.13 121,121,131 270.0 0.16 0.11 0.19 124,124,131
29 0.0 0.11 0.08 0.14 124,124,131 135.0 0.14 0.10 0.17 124,124,131
270.0 0.19 0.12 0.23 124,124,131
30 0.0 0.27 0.19 0.35 121,121,131 135.0 0.22 0.15 0.27 124,124,131
270.0 0.18 0.13 0.21 124,124,131
31 0.0 0.12 0.08 0.15 124,124,131 135.0 0.10 0.07 0.13 124,124,131
270.0 0.09 0.06 0.11 124,124,131
32 0.0 0.22 0.14 0.27 124,124,131 135.0 0.13 0.09 0.16 124,124,131
270.0 0.13 0.09 0.15 124,124,131
33 0.0 0.21 0.13 0.26 122,124,131 135.0 0.14 0.10 0.18 124,124,131
270.0 0.18 0.12 0.22 124,124,131
34 0.0 0.20 0.13 0.25 124,121,131 135.0 0.16 0.10 0.19 124,124,131
270.0 0.17 0.12 0.22 124,124,131
35 0.0 0.17 0.11 0.21 121,121,131 135.0 0.17 0.12 0.21 124,124,131
270.0 0.17 0.12 0.22 124,124,131
101 0.0 0.08 0.05 0.10 121,121,131 200.0 0.10 0.06 0.12 120,120,130
400.0 0.26 0.17 0.31 121,121,131
102 0.0 0.21 0.13 0.26 121,121,131 200.0 0.06 0.04 0.07 120,120,130
400.0 0.25 0.15 0.30 121,121,131
103 0.0 0.11 0.07 0.13 124,124,131 200.0 0.05 0.03 0.06 121,121,131
400.0 0.11 0.07 0.14 121,121,131
104 0.0 0.20 0.13 0.25 121,121,131 200.0 0.09 0.06 0.12 121,121,131
400.0 0.18 0.11 0.21 121,121,131
105 0.0 0.09 0.06 0.09 121,121,131 200.0 0.11 0.07 0.12 121,121,131
400.0 0.24 0.15 0.24 121,121,131
106 0.0 0.20 0.12 0.24 121,121,131 200.0 0.07 0.05 0.07 120,120,130
400.0 0.21 0.13 0.25 121,121,131
107 0.0 0.12 0.07 0.14 124,121,131 200.0 0.05 0.04 0.06 120,120,131
400.0 0.11 0.07 0.12 121,121,131
108 0.0 0.15 0.10 0.16 121,121,131 200.0 0.13 0.09 0.15 121,121,131
400.0 0.12 0.08 0.16 118,118,130
109 0.0 0.09 0.06 0.09 121,121,131 200.0 0.11 0.07 0.12 121,121,131
400.0 0.23 0.14 0.24 121,121,131
110 0.0 0.19 0.12 0.23 121,121,131 200.0 0.07 0.05 0.07 120,120,130
400.0 0.21 0.13 0.24 121,121,131
111 0.0 0.11 0.07 0.13 124,121,131 200.0 0.05 0.04 0.06 120,120,131
400.0 0.11 0.07 0.12 121,121,131
112 0.0 0.15 0.10 0.16 121,121,131 200.0 0.12 0.09 0.15 121,121,131
400.0 0.11 0.08 0.15 118,118,130
113 0.0 0.09 0.06 0.09 121,121,131 200.0 0.11 0.07 0.12 121,121,131
400.0 0.23 0.14 0.24 121,121,131
114 0.0 0.19 0.12 0.23 121,121,131 200.0 0.07 0.05 0.07 120,120,130
400.0 0.21 0.13 0.24 121,121,131
115 0.0 0.11 0.07 0.13 124,121,131 200.0 0.05 0.04 0.06 120,120,131
400.0 0.11 0.07 0.12 121,121,131
116 0.0 0.14 0.10 0.15 121,121,131 200.0 0.12 0.09 0.15 121,121,131
400.0 0.12 0.08 0.15 118,118,130
117 0.0 0.09 0.06 0.09 121,121,131 200.0 0.11 0.07 0.12 121,121,131
400.0 0.23 0.14 0.24 121,121,131
118 0.0 0.19 0.12 0.23 121,121,131 200.0 0.07 0.05 0.08 120,120,130
400.0 0.21 0.13 0.24 121,121,131
119 0.0 0.12 0.07 0.14 124,121,131 200.0 0.05 0.04 0.06 120,120,131
400.0 0.11 0.07 0.12 121,121,131
120 0.0 0.14 0.10 0.15 121,121,131 200.0 0.12 0.09 0.15 121,121,131
400.0 0.12 0.08 0.16 118,118,130
121 0.0 0.09 0.06 0.09 121,121,131 200.0 0.11 0.07 0.12 120,120,130
400.0 0.24 0.15 0.25 121,121,131
122 0.0 0.20 0.12 0.24 121,121,131 200.0 0.07 0.05 0.07 120,120,130
400.0 0.21 0.13 0.25 121,121,131
123 0.0 0.13 0.08 0.15 124,124,131 200.0 0.05 0.04 0.06 120,120,131
400.0 0.12 0.07 0.13 121,121,131
124 0.0 0.14 0.10 0.15 121,121,131 200.0 0.12 0.09 0.15 121,121,131
400.0 0.13 0.09 0.18 118,118,130
125 0.0 0.09 0.06 0.11 121,121,131 200.0 0.08 0.05 0.09 120,120,130
400.0 0.23 0.15 0.27 121,121,131
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REGIONE EMILIA ROMAGNA

UTOSTRAD
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Pilas. Pos. rRfck rRfyk rPfck Rif. cmb Pos. rRfck rRfyk rPfck Rif. cmb

126 0.0 0.19 0.12 0.23 121,121,131 200.0 0.05 0.03 0.05 120,120,130
400.0 0.22 0.13 0.26 121,121,131

127 0.0 0.09 0.06 0.11 124,124,131 200.0 0.04 0.03 0.04 121,121,131
400.0 0.09 0.06 0.10 121,121,131

128 0.0 0.19 0.12 0.24 121,121,131 200.0 0.08 0.06 0.10 121,121,131

400.0 0.16 0.10 0.19 120,120,130

Pilas. rRfck rRfyk rPfck rRfck rRfyk rPfck
0.27 0.19 0.35

10.13. VERIFICHE SLU ED SLE PARETI CONTROTERRA

4
IVerifica M4
M assima IU-89

Mirimo |1.?44e-02
Defaultl

T
IFessule freq. [mm]
I aszima I 0.0

coopooDooDoDoo
Sooboobhoobanoo

:

Iinima

Range | Default |

Figura 10.12 — 2 — S.L.E. Travi fondazione: fessure comb. frequenti
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

o

Fessure perm. [mm]

Maszsima I 0d

o
=]

cooooooooooos
Coooooomooooo

Minima I
Hange Default

ﬂ
ITens. clz rare
I azgimo IU- 28
027
0.25
023
0.4
019
017
015
013
011
9.481e-02
7.585e-02
5.689e-02
3.793e-02
1.896e-02
Finima I .
Range | Defaultl

Mappa ﬂ
ITens. ACG rare
b agsima IU-81

Hinima I B.632e-03
Fange | Drefault |

Figura 10.12 - 5 — S.L.E. Travi fondazione: tensioni acciaio comb. rare
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

ITens. clz perm.
4 azgimo ID-32

Minirma

Range | Diefault

=

Setto |Stato Nodo [x/d  wverif. |ver.rid |Rif.cmb |Af pr- |Af pr+ |Af sec- Afsec+ [Rete pr + Aggiuntivi Rete sec + Aggiuntivi
1 ok 100 0.06 [0.31 0.0 9,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
101 0.06 [0.20 0.0 9,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
102 0.06 0.21 4.36e-03 9,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
98 0.06 0.31 [2.45e-03 9,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
2 ok 103 0.06 [0.54 0.0 11,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
104 0.06 [0.16 [2.67e-03 48,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0 12/0 s)
101 0.06 0.17 [2.22e-03 48,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
100 0.06 [0.54 0.0 11,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
3 ok 105 0.06 045 0.0 11,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
106 0.06 0.17 4.43e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i12/0 s)
104 0.06 0.17 [2.96e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
103 0.06 [0.46 0.0 11,0 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
4 ok 71 0.06 0.47 0.05 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
107 0.06 0.48 [0.05 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
106 0.06 0.16 B8.45e-03 25,25 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
105 0.06 0.18 8.39e-03 11,25 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
5 ok 101 0.06 0.22 6.72e-04 P,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
108 0.06 0.24 [7.33e-03 9,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
109 0.06 0.26 [0.01 48,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
102 0.06 0.24 [7.32e-03 48,47 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0 12/0 s)
6 ok 104 0.06 0.19 B.70e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
110 0.06 0.15 8.98e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
108 0.06 [0.16 9.52e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
101 0.06 [0.20 14.53e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
7 ok 106 0.06 0.20 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
111 0.06 0.15 [0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
110 0.06 0.13 0.01 27,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
104 0.06 0.18 B8.36e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
8 ok 107 0.06 0.18 0.03 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i12/0 s)
112 0.06 0.16 0.03 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
111 0.06 0.13 [0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
106 0.06 [0.15 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
9 ok 108 0.06 [0.25 9.42e-03 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
113 0.06 0.27 0.01 9,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
114 0.06 0.26 0.01 9,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
109 0.06 0.24 0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i12/0 s)
10 ok 110 0.06 0.19 0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
115 0.06 0.18 [0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
113 0.06 [0.16 0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
108 0.06 0.18 0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
11 ok 111 0.06 0.19 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
116 0.06 [0.18 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
115 0.06 0.14 9.99e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
110 0.06 0.15 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
12 ok 112 0.06 [0.20 [0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
117 0.06 0.20 0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
116 0.06 0.17 [7.04e-03 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
111 0.06 0.17 6.74e-03 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i12/0 s)
13 ok 113 0.06 0.26 0.01 9,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Setto |Stato Nodo x/d  |verif. ver.rid |Rif.cmb Af pr- |Af pr+ |Af sec- Af sec+ [Rete pr + Aggiuntivi Rete sec + Aggiuntivi
118 0.06 0.29 [0.01 9,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
119  0.06 0.28 0.01 9,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0's) 12/20+(12/0i 12/0's)
114 0.06 0.25 [0.01 9,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
14 ok 115 0.06 0.19 [0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
120 0.06 0.18 [0.01 25,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
118 0.06 0.16 |0.01 128,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
113 0.06 [0.16 0.01 28,27 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0's) 12/20+(12/0i 12/0's)
15 ok 116 0.06 0.20 8.39e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
121 0.06 0.21 8.16e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
120 0.06 0.17 [7.86e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
115 0.06 0.16 8.11e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
16 ok 117 0.06 [0.26 2.67e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0's) 12/20+(12/0i 12/0 s)
122 0.06 0.26 [2.98e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i12/0 s) 12/20+(12/0i 12/0 s)
121 0.06 0.20 [3.25e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0's) 12/20+(12/0i 12/0's)
116 0.06 0.20 [2.96e-03 9,22 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
oMmissis
2341 ok 2428 [0.06 0.22 |0.01 50,11 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0's) 12/20+(12/0i 12/0's)
2471 0.06 0.27 0.01 50,11 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
2022 10.06 0.27 0.01 48,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
467 0.06 0.21 [0.01 48,9 5.7 5.7 5.7 5.7 12/20+(12/0i 12/0 s) 12/20+(12/0i 12/0 s)
Setto x/d _ werif. |ver.rid Af pr- |Af pr+ |Af sec- |Af sec+
0.08 0.99 0.20 7.55 [7.55 12.35 14.00
Verifiche SLE
Setto rRfck rRfyk rPfck Rif. cmb WR wF P Rif. cmb
mm mm mm
1 0.04 0.26 0.05 122,122,131 0.0 0.0 0.0 0,0,0
2 0.03 0.45 0.04 122,124,131 0.0 0.0 0.0 0,0,0
3 0.03 0.38 0.04 122,124,131 0.0 0.0 0.0 0,0,0
4 0.03 0.15 0.04 122,124,131 0.0 0.0 0.0 0,0,0
5 0.09 0.22 0.12 122,122,131 0.0 0.0 0.0 0,0,0
6 0.05 0.15 0.07 122,122,131 0.0 0.0 0.0 0,0,0
7 0.03 0.13 0.04 124,122,131 0.0 0.0 0.0 0,0,0
8 0.02 0.09 0.03 122,122,131 0.0 0.0 0.0 0,0,0
9 0.11 0.23 0.14 122,122,131 0.0 0.0 0.0 0,0,0
10 0.06 0.12 0.08 122,122,131 0.0 0.0 0.0 0,0,0
11 0.04 0.13 0.05 122,122,131 0.0 0.0 0.0 0,0,0
12 0.03 0.12 0.04 122,122,131 0.0 0.0 0.0 0,0,0
13 0.11 0.25 0.14 122,122,131 0.0 0.0 0.0 0,0,0
14 0.07 0.15 0.08 122,122,131 0.0 0.0 0.0 0,0,0
15 0.04 0.18 0.05 122,122,131 0.0 0.0 0.0 0,0,0
16 0.03 0.22 0.05 124,122,131 0.0 0.0 0.0 0,0,0
17 0.11 0.26 0.14 122,122,131 0.0 0.0 0.0 0,0,0
18 0.07 0.17 0.09 122,122,131 0.0 0.0 0.0 0,0,0
19 0.04 0.18 0.06 122,122,131 0.0 0.0 0.0 0,0,0
20 0.04 0.24 0.05 122,122,131 0.0 0.0 0.0 0,0,0
21 0.11 0.28 0.14 122,122,131 0.0 0.0 0.0 0,0,0
22 0.07 0.18 0.09 122,122,131 0.0 0.0 0.0 0,0,0
23 0.05 0.15 0.06 122,122,131 0.0 0.0 0.0 0,0,0
24 0.03 0.16 0.04 122,122,131 0.0 0.0 0.0 0,0,0
25 0.10 0.28 0.13 122,122,131 0.0 0.0 0.0 0,0,0
26 0.06 0.22 0.08 122,122,131 0.0 0.0 0.0 0,0,0
27 0.04 0.12 0.05 122,124,131 0.0 0.0 0.0 0,0,0
28 0.04 0.12 0.05 122,122,131 0.0 0.0 0.0 0,0,0
29 0.08 0.28 0.10 118,122,130 0.0 0.0 0.0 0,0,0
30 0.06 0.24 0.08 122,122,131 0.0 0.0 0.0 0,0,0
31 0.06 0.22 0.08 122,122,131 0.0 0.0 0.0 0,0,0
32 0.11 0.59 0.15 118,118,130 0.0 0.0 0.0 0,0,0
33 0.07 0.28 0.10 118,122,130 0.0 0.0 0.0 0,0,0
34 0.06 0.24 0.07 122,122,131 0.0 0.0 0.0 0,0,0
35 0.06 0.22 0.08 122,122,131 0.0 0.0 0.0 0,0,0
36 0.11 0.54 0.15 118,118,130 0.0 0.0 0.0 0,0,0
37 0.10 0.27 0.13 122,122,131 0.0 0.0 0.0 0,0,0
38 0.06 0.21 0.08 122,122,131 0.0 0.0 0.0 0,0,0
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Setto rRfck rRfyk rPfck Rif. cmb WR wF P Rif. cmb
39 0.03 0.10 0.05 122,122,131 0.0 0.0 0.0 0,0,0
40 0.04 0.09 0.05 122,122,131 0.0 0.0 0.0 0,0,0
41 0.11 0.27 0.14 122,122,131 0.0 0.0 0.0 0,0,0
42 0.07 0.16 0.09 122,122,131 0.0 0.0 0.0 0,0,0
43 0.04 0.12 0.06 122,122,131 0.0 0.0 0.0 0,0,0
44 0.03 0.13 0.04 124,122,131 0.0 0.0 0.0 0,0,0
45 0.11 0.26 0.14 122,122,131 0.0 0.0 0.0 0,0,0
46 0.07 0.15 0.09 122,122,131 0.0 0.0 0.0 0,0,0
47 0.04 0.16 0.05 122,122,131 0.0 0.0 0.0 0,0,0
48 0.04 0.21 0.05 122,122,131 0.0 0.0 0.0 0,0,0
49 0.11 0.26 0.14 122,122,131 0.0 0.0 0.0 0,0,0
50 0.07 0.16 0.09 122,122,131 0.0 0.0 0.0 0,0,0
51 0.04 0.16 0.05 122,122,131 0.0 0.0 0.0 0,0,0
52 0.04 0.21 0.05 122,122,131 0.0 0.0 0.0 0,0,0
53 0.11 0.27 0.14 122,122,131 0.0 0.0 0.0 0,0,0
54 0.07 0.17 0.09 122,122,131 0.0 0.0 0.0 0,0,0
2341 0.10 0.23 0.13 124,124,131 0.0 0.0 0.0 0,0,0
Setto rRfck rRfyk rPfck wWR wF wP
0.28 0.81 0.32 0.0 0.0 0.0
omissis

10.14. VERIFICHE SLU ED SLE PLATEA DI FONDAZIONI

Mappa ﬂ
IVerifica M /b
M assimo IU-82

077
0.7
0.66
0.61
0.56
0.51
0.46
0.40
0.35
0.30
0.25
0.20
0.15
9.474-02

Minima ||4.3058-D2
Defaultl

Figura 10.13 — 1 — Verifica N-M

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 73 di 197



ARC

REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

oo Y
IVerifica punz.
Mazsimo ID-BS

083
077
07
0ES
0.53
053
0.47
0.4
0.35
023
024
01g
012
5.897e-02

Fange | Drefauilt |

H
Ix

IFessure freq. [rmm]
b azzimo ||3-2'I

. 754e-02
S0e-02
S67e-02
5.573-02
4.180=-02
2.787e-02
1.333=-02

inimo I 0o

=
iy
O e (=00

moeooooos
PR

Range | Defaultl

Figura 10.13 — 2 — Verifica a punzonamento

Figura 10.13 — 3 — S.L.E. Travi fondazione: fessure comb. frequenti
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AR

REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA

RELAZIONE DI CALCOLO

F
IFessure perm. [mm]
M azsimo ID-21

013
018
016
015
014
012
0.11
9.599e-02
8.228e-02
E.857e-02
5.485e-02
4.114e-02
2.743e-02
1.371e-02

tinimo I na
Range Default |

ITens. cls rare
I azzimo ID-25

0.25
0.23
0.21

.20

.18

.16

.14

.13

.11

| 364e-02

.BEBe-02
5.971e-02
427502
2.573e-02

Mirima I 8.829-03
Range Drefault |

Lx

PP e e e e o e
oL

Figura 10.13 — 4 — S.L.E. Travi fondazione: fessure comb. quasi perm.

Figura 10.13 -5 - S.L.E. Travi fondazione: tensioni cls comb. rare
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AR

REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

F
ITens. acc rare
b assimo IU-?U

bdinimo

ﬂ
ITens. cls permi.
M azzimo ID-33

Fanage | Default |

Fange | Default |

Figura 10.13 - 6 — S.L.E. Travi fondazione: tensioni acciaio comb. rare

Figura 10.13 - 7 — S.L.E. Travi fondazione: tensioni cls comb. perm.

Verifiche SLU

Guscio |Stato Nodo [x/d  |\erif. yver.rid |Rif. cmb fpr- |Af pr+ |Afsec- |Af sec+ |Rete pr + Aggiuntivi Rete sec + Aggiuntivi

385 ok 10 0.06 0.56 |7.50e-03 [11,32 101 [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
590 |0.06 [0.62 [7.87e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
589 0.06 0.53 [5.40e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
588 0.06 0.49 4.60e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)

386 ok 588 0.06 0.28 5.39e-03 4,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)

3467_PD_0_S03_SFB03_0_FB_RC 03 A

Pagina 76 di 197




REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Guscio |Stato Nodo x/d  verif. ver.rid |Rif.cmb fpr- Af pr+ |Af sec- |Af sec+ |Rete pr + Aggiuntivi Rete sec + Aggiuntivi
589 0.06 0.40 [5.49e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
553 0.06 0.29 [3.54e-03 11,34 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
584 0.06 0.16 |3.40e-03 [37,34 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
387 ok 590 0.06 0.34 6.71e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
592 0.06 0.22 |7.23e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
591 0.06 0.24 [7.01e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
589 0.06 045 6.47e-03 11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
388 ok 589 0.06 0.29 6.30e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
591 0.06 0.30 [7.07e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
560 0.06 0.30 [7.13e-03 [11,34 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
553 0.06 0.29 6.41e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
389 ok 592 0.06 0.23 [7.36e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
594 0.06 0.23 [7.77e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
593 0.06 [0.19 8.27e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
591 0.06 0.19 [7.89e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
390 ok 591 0.06 0.23 [7.78e-03 [11,34 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
593 0.06 0.20 [7.89e-03 [37,34 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
565 0.06 0.21 [0.01 37,44 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
560 0.06 [0.24 0.01 37,44 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
391 ok 594 0.06 0.24 [7.96e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
596 0.06 |0.23 8.00e-03 #4,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
595 0.06 0.12 8.89e-03 4,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
593 0.06 0.14 8.84e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
392 ok 593 0.06 0.18 |8.60e-03 [37,32 101 [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
595 0.06 0.17 8.54e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
570 0.06 |0.17 0.01 11,44 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
565 0.06 0.19 [0.01 37,44 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
393 ok 596 0.06 0.23 8.14e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
598 0.06 0.24 [7.96e-03 4,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
597 0.06 0.15 [8.55e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
595 0.06 [0.13 8.72e-03 4,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
394 ok 595 0.06 0.17 9.69e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
597 0.06 [0.18 9.89e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
146 0.06 0.19 |0.01 11,44 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
570 0.06 0.17 [0.01 11,44 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
395 ok 598 0.06 0.21 [7.85e-03 4,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
600 0.06 0.20 [7.35e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
599 0.06 0.21 [7.38e-03 143,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
597 0.06 0.20 [7.86e-03 4,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
396 ok 597 0.06 0.20 9.81e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
599 0.06 0.24 [9.87e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
226 0.06 0.27 [0.01 11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
146 0.06 [0.22 0.01 11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
397 ok 600 0.06 0.17 [7.27e-03 47,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
602 0.06 045 6.87e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
601 0.06 0.56 16.58e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
599 0.06 0.30 [7.01e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
398 ok 599 0.06 0.34 [8.94e-03 [11,32 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
601 0.06 0.32 8.04e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
305 0.06 |0.32 .74e-03 [11,32 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
226 0.06 0.33 [7.74e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0i 20/0 s)
399 ok 602 0.06 [0.79 8.46e-03 14,34 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
20 0.06 0.70 [7.97e-03 4,34 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
603 0.06 0.59 [7.13e-03 [11,32 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
601 0.06 0.65 [8.62e-03 [11,32 101 [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
omissis
2023 ok 2171 |0.06 0.15 [3.64e-03 [11,38 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2170 |0.06 0.12 [2.30e-03 [11,43 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
549 0.06 0.14 [1.91e-03 [11,41 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2157 |0.06 0.17 [3.61e-03 [11,38 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2024 ok 577 0.06 0.11 [5.97e-03 [11,43 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2172 |0.06 0.08 |5.86e-03 [11,43 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2171 0.06 0.12 6.03e-03 [11,43 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
1924 0.06 [0.14 |6.06e-03 11,43 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2025 ok 1924 [0.06 [0.23 4.47e-03 [11,43 10.1  [10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2171 |0.06 0.19 14.32e-03 [11,43 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
2157 |0.06 0.24 [3.50e-03 [11,41 10.1 10.1 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
62 0.06 0.29 [3.74e-03 11,41 10.1 101 10.1 10.1 16/20+(16/0 i 16/0 s) 16/20+(20/0 i 20/0 s)
Guscio x/d__verif. ver.rid Af pr- Af pr+ |Af sec- |Af sec+
0.06 0.82 [0.04 10.05 [10.05 [10.05 10.05
Verifiche SLE
Guscio rRfck rRfyk rPfck Rif. cmb WR wF wP Rif. cmb
mm mm mm
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Guscio rRfck rRfyk rPfck Rif. cmb WR wF wP Rif. cmb
385 0.19 0.53 0.24 124,124,131 0.0 0.0 0.0 0,0,0
386 0.13 0.34 0.16 124,124,131 0.0 0.0 0.0 0,0,0
387 0.14 0.38 0.17 124,124,131 0.0 0.0 0.0 0,0,0
388 0.10 0.26 0.13 124,124,131 0.0 0.0 0.0 0,0,0
389 0.08 0.20 0.10 124,124,131 0.0 0.0 0.0 0,0,0
390 0.09 0.21 0.11 124,124,131 0.0 0.0 0.0 0,0,0
391 0.08 0.21 0.10 124,121,131 0.0 0.0 0.0 0,0,0
392 0.07 0.16 0.08 124,124,131 0.0 0.0 0.0 0,0,0
393 0.07 0.21 0.09 124,121,131 0.0 0.0 0.0 0,0,0
394 0.07 0.16 0.09 124,124,131 0.0 0.0 0.0 0,0,0
395 0.07 0.18 0.09 124,121,131 0.0 0.0 0.0 0,0,0
396 0.10 0.23 0.12 124,124,131 0.0 0.0 0.0 0,0,0
397 0.17 0.48 0.21 124,124,131 0.0 0.0 0.0 0,0,0
398 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
399 0.24 0.68 0.30 121,121,131 0.18 0.0 0.0 121,0,0
400 0.14 0.40 0.18 124,121,131 0.0 0.0 0.0 0,0,0
401 0.14 0.38 0.17 124,124,131 0.0 0.0 0.0 0,0,0
402 0.09 0.22 0.11 124,124,131 0.0 0.0 0.0 0,0,0
403 0.12 0.31 0.15 124,124,131 0.0 0.0 0.0 0,0,0
404 0.13 0.34 0.16 124,124,131 0.0 0.0 0.0 0,0,0
405 0.12 0.31 0.15 124,124,131 0.0 0.0 0.0 0,0,0
406 0.09 0.23 0.11 124,124,131 0.0 0.0 0.0 0,0,0
407 0.20 0.55 0.25 124,124,131 0.0 0.0 0.0 0,0,0
408 0.07 0.17 0.08 124,124,131 0.0 0.0 0.0 0,0,0
409 0.09 0.22 0.11 124,124,131 0.0 0.0 0.0 0,0,0
410 0.12 0.33 0.16 124,124,131 0.0 0.0 0.0 0,0,0
411 0.13 0.35 0.16 124,124,131 0.0 0.0 0.0 0,0,0
412 0.12 0.32 0.15 124,124,131 0.0 0.0 0.0 0,0,0
413 0.06 0.14 0.07 121,121,131 0.0 0.0 0.0 0,0,0
414 0.07 0.19 0.09 124,124,131 0.0 0.0 0.0 0,0,0
415 0.10 0.27 0.13 124,124,131 0.0 0.0 0.0 0,0,0
416 0.11 0.30 0.14 124,124,131 0.0 0.0 0.0 0,0,0
417 0.12 0.31 0.15 124,124,131 0.0 0.0 0.0 0,0,0
418 0.12 0.33 0.16 124,124,131 0.0 0.0 0.0 0,0,0
419 0.11 0.28 0.13 124,124,131 0.0 0.0 0.0 0,0,0
420 0.09 0.23 0.11 124,121,131 0.0 0.0 0.0 0,0,0
421 0.08 0.22 0.10 124,124,131 0.0 0.0 0.0 0,0,0
422 0.13 0.34 0.16 124,124,131 0.0 0.0 0.0 0,0,0
423 0.12 0.31 0.14 124,124,131 0.0 0.0 0.0 0,0,0
424 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
425 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
426 0.10 0.27 0.13 124,124,131 0.0 0.0 0.0 0,0,0
427 0.09 0.26 0.12 124,124,131 0.0 0.0 0.0 0,0,0
428 0.09 0.24 0.11 124,121,131 0.0 0.0 0.0 0,0,0
429 0.12 0.32 0.15 124,124,131 0.0 0.0 0.0 0,0,0
430 0.11 0.29 0.13 124,124,131 0.0 0.0 0.0 0,0,0
431 0.11 0.28 0.13 124,121,131 0.0 0.0 0.0 0,0,0
432 0.12 0.31 0.15 124,124,131 0.0 0.0 0.0 0,0,0
433 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
omissis
2000 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
2001 0.05 0.11 0.06 124,124,131 0.0 0.0 0.0 0,0,0
2002 0.05 0.14 0.07 124,124,131 0.0 0.0 0.0 0,0,0
2003 0.05 0.13 0.06 124,124,131 0.0 0.0 0.0 0,0,0
2004 0.11 0.29 0.14 124,124,131 0.0 0.0 0.0 0,0,0
2005 0.14 0.37 0.17 124,124,131 0.0 0.0 0.0 0,0,0
2006 0.09 0.24 0.11 124,124,131 0.0 0.0 0.0 0,0,0
2007 0.08 0.21 0.11 124,124,131 0.0 0.0 0.0 0,0,0
2008 0.07 0.18 0.09 124,124,131 0.0 0.0 0.0 0,0,0
2009 0.06 0.15 0.08 124,124,131 0.0 0.0 0.0 0,0,0
2010 0.07 0.16 0.08 124,124,131 0.0 0.0 0.0 0,0,0
2011 0.08 0.19 0.10 124,124,131 0.0 0.0 0.0 0,0,0
2012 0.08 0.21 0.10 124,124,131 0.0 0.0 0.0 0,0,0
2013 0.09 0.23 0.11 124,124,131 0.0 0.0 0.0 0,0,0
2014 0.13 0.35 0.17 124,124,131 0.0 0.0 0.0 0,0,0
2015 0.10 0.26 0.12 124,124,131 0.0 0.0 0.0 0,0,0
2016 0.07 0.19 0.09 124,124,131 0.0 0.0 0.0 0,0,0
2017 0.07 0.18 0.09 124,124,131 0.0 0.0 0.0 0,0,0
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ARCHITETTONICI
CASERMA DI POLIZIA
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2018 0.06 0.15 0.07 124,124,131 0.0 0.0 0.0 0,0,0
2019 0.04 0.11 0.05 124,124,131 0.0 0.0 0.0 0,0,0
2020 0.10 0.26 0.12 124,124,131 0.0 0.0 0.0 0,0,0
2021 0.13 0.36 0.17 124,124,131 0.0 0.0 0.0 0,0,0
2022 0.03 0.06 0.04 121,120,131 0.0 0.0 0.0 0,0,0
2023 0.06 0.15 0.07 124,124,131 0.0 0.0 0.0 0,0,0
2024 0.06 0.12 0.07 124,124,131 0.0 0.0 0.0 0,0,0
2025 0.10 0.24 0.12 124,124,131 0.0 0.0 0.0 0,0,0
Guscio rRfck rRfyk rPfck wWR wF wP

0.26 0.70 0.33 0.19 0.21 0.21

10.15. VERIFICA SOLAI

Si riporta di seguito la verifica dei solai in cls — polistirolo tipo “Predalles” impiegati per I'edificio in esame. Per
la verifica € stato considerato il solaio maggiormente sollecitato dai carichi permanenti e variabili ovvero |l
solaio del piano terra (si veda § 9.1 azioni statiche).

Complessivamente la somma dei carichi permanenti con i variabili risulta essere pari a:

Qmax = 5.90kN/mq + 1.20kN/mq + 3.00kN/mq = 10.10kN/mq

La luce massima coperta dal solaio risulta essere di 6.00m. La verifica agli S.L.U. del solaio Predalles viene

eseguita mediante un foglio di calcolo Excel.

+___6_U " 60 +

‘:{ B3z

T
& &
2 *
Tipo di solaio scelto predalle 4+20+4
Luce solaio [m] 6 | h solaio [cm] 28
h soletta [cm] 4 | |.sol. coll. [cm] 54
fo [IN/mm?] 25 | Altezza utile [cm] 22
Foa [N/mm?] 14,17 | Fom [N/mm?] 28,75
Fy [IN/mm?] 450 | F,q [N/mm?] 391
Analisi Carichi | [m] kN/m? KN/m
Tramezzi 0,54 1,20 0,65
Totale Permanenti non Strutturali G, 0,65
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AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

Pavimentazione

Sottofondo in cls cm 8

Peso proprio solaio

Intonaco in calce cm.3

Totale Permanenti Strutturali G;

Carichi Accidentali Q

REL

ARCHITETTONICI
CASERMA DI POLIZIA
AZIONE DI CALCOLO

0,54

Combinazioni di carico SLU

Ye1

M+ed.max [KN*m]

Grado di vincolo:

Ye1-'G1 T VG2 ~ ¥ P ~ Y01 Qu

M-ed.max [KN*m]

-27,16

VERIFI

CA APPROSSIMATA A MOMENTO

Area minima ferri superiori

Area minima ferri inferiori

3,51

Ferri Superiori

| | ol osom|Atenimipemy | |

0,69%

A. ferri sup [cm?]

3,83

Ferri Inferiori 3,83
P 1inf N1 inf P 2inf
M’ [KN*m?] 29,70 | OK | Mu[KN*m? 29,70 | OK
Larghezza travetto
VERIFICA A TAGLIO fy [N/mm?] 25,00 [mm]
K 1,95 Vimin 0,48 P1 0,0196
V4 [KN] 26,40 OK

3467_PD_0_S03_SFB03_0_FB_RC 03 A

Pagina 80 di 197




REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
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PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

10.16. VERIFICA MURI CONTRO TERRA

Le verifiche sui muri contro terra sono state effettuate attraverso lo schema semplificato di una trave
incastrata alla base e incernierata in sommita. Tale trave ha uno spessore di 40cm e larghezza unitaria ed &
armata con ferri $12 passo 20cm.

Cautelativamente si assume che la falda acquifera si trovi alla quota z;= 1.00m, la profondita della struttura
contro terra € 2.70m (zy).

Ai fini progettuali, ipotizzando di impiegare del materiale di riporto, si assume un’angolo di attrito del terreno

pari a 38° e quindi la spinta del terreno a riposo (K, = 1-sen®’) equivale a 0.384.

f) Azioni statiche
| carichi lineari applicati alla trave sono i seguenti:
e Peso della sovrastruttura gs =40.00 kN/mq
e Carico triangolare dovuto al terreno asciutto fino alla quota z,
(y = 20kN/mq; z4= 1.00m) Quimax = 7.68 KN/m
e Carico triangolare dovuto al terreno immerso fino alla quota z,
(vi = 1T0kN/mq; z4= 2.70m) Qumax = 14.21 KN/m
e Carico triangolare dovuto alla falda acquifera:
(yi = 10kN/mq) Qwater = 17.00 KN/m

q) Azioni sismiche

Relativamente allo stato limite di salvaguardia della vita (SLV), la risultante delle forze inerziali orizzontali
indotte dal sisma viene valutata con la seguente espressione:
o Fn=Pxky
Dove
e P =peso proprio;
*  Kky=BmXamax/g

®  Amax=SgXSixag=Sxag

Localita cat. Suolo S a 0] |ama[9]l=Sxa,
S. Possidonio — Concordia - Mirandola C 1.414 0.188 0.266
S. Felice SP — Finale Emilia C 1.396 0.199 0.278
Cento D 1.611 0.207 0.333
Poggio Renatico D 1.619 0.205 0.332
Ferrara Sud D 1.725 0.176 0.304
Allo stato SLV
o Kkp=BmXamax/9g =1x0.278 =0.278
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PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Nel caso di sisma orizzontale si considera la spinta derivante dall’'oscillazione del cuneo di terreno spingente
con l'applicazione del diagramma triangolare di pressioni, tipico dei muri di sostegno, avente la risultante a
1/3 dell’altezza.

Per tener conto dellincremento di spinta del terreno dovuta al sisma si fa riferimento al’ECS8, in cui

l'incremento di spinta dei terreni AP per azione sismica per la condizione a riposo viene valutato:
h) APg= By - Sag/ g7 i’

Spinta inerziale orizzontale del piedritto
e S, = peso piedritti x K, =25 x 0.4 x 0.278 = 2.78 kN/m2

Sovraspinta sismica del terreno
i) AP3=1-.0.278 x 20 x 2.70° =40.53 kN/m
) Apq=40.53/2.70 =15.00 kN/mq

dove si indica con hy 'altezza totale del muro controterra.

Yerifica M/
Mazzima [0.33

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

Minimo  |0.33 £
| R ange | Drefauilt |

Figura 10.16 — 1 — Muro controterra: Verifica N/M
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AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
|"v"erifi|:a WAT
M azzimo | 9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
R 9003e02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
9.209e-02
Minimo | 9.209e-02 L
Range | Drefault |
Figura 10.16 — 2 — Muro controterra: Verifica VIT
Verifiche SLU
Pilas. Note tato  |Quota [%Af . snell. |Armat. long. erif. ver.rid |Staffe ver. VIT [Rif.cmb
cm L=cm
1 s=1,m=1 ok,0k 0.0 0.34 0.05 4d120+8d12 0.33 0.0 2+2d12/14 L=270  0.09 1,0,1
[0=1.0;1.0] 270.0 0.34 |0.05 4d120+8d12 0.02 0.0 2+2d12/14 L=270  0.04 1,0,1
Pilas. %Af . snell. verif. ver.rid ver. VIT
0.34 10.05 0.33 0.0 0.09
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tens. clz rare
Maszimo |0.13

cooooooooooo
g T
L0 0000 D 00 00 0 G0 G D0 D0 0

Minima {0,123
Fange | Default |

Figura 10.16 — 3 — S.L.E. Tensioni cls comb. rara

Tens. acc rare
b azzima |0.30

Minimo

0.20
0.30
0.20
0.30
0.20
0.30
0.20
0.30
0.20
0.30
0.20
0.30
0.20
0.30

0.30

Range | Drefault |

%

Figura 10.16 — 4 — S.L.E. Tensioni acciaio comb. rara

3467_PD_0_S03_SFB03_0_FB_RC 03 A

Pagina 84 di 197



AR

REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Verifiche SLE

Tens. clz perm.
b assimo |0.17

cooooooooooo
——t — —t — —r — — — — — —]
S} ) ) ) e S ) ) ) e

Minimo {017

Range | Drefault |

Figura 10.16 — 5 - S.L.E. Tensioni cls comb. permanente

Pilas. Pos. rRfck rRfyk rPick Rif. cmb Pos. rRfck rRfyk rPick Rif. cmb
cm cm
1 0.0 0.13 0.30 0.17 7,7,9 270.0 0.0 0.03 0.0 0,7,0
Pilas. rRfck rRfyk rPfck rRfck rRfyk rPfck
0.13 0.30 0.17
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

|Fapporto AF

b azzima 10-34

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

kirinno ;':'-34

A ange i Drefauilt i

Figura 10.16 — 6 — Rapporto Af

|Diiagrarnmma &F

b azzimo ;1 257

1357
13.57
1357
13.57
1357
13.57
1357
13.57
1357
13.57
1357
13.57
1357
13.57

kirimo ;1 257

Fange i Default i

Figura 10.16 — 6 — Diagramma area armatura
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OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11. VERIFICA DELLE PRESSIONI SUL TERRENO

Verifiche agli SLU

Gli stati limite ultimi delle fondazioni superficiali si riferiscono allo sviluppo di meccanismi di collasso
determinati dalla mobilitazione della resistenza del terreno (GEQO) e/o al raggiungimento della resistenza

degli elementi strutturali (STR) che compongono la fondazione stessa.

Le verifiche geotecniche vengono effettuate nei confronti dello SLU di tipo geotecnico (GEQO) accertando che

la condizione E, < R, sia soddisfatta per ogni stato limite.

La verifica di tale condizione viene effettuata seguendo:
- Approccio 1:
0 Combinazione (GEQ) 2: (A2+M2+R2);

Il valore di progetto dell’azione E, & calcolata dal programma di calcolo tenendo conto dei coefficienti parziali
in riferimento allo SLU di tipo geotecnico (A2). Si riportano nelle immagini a seguire le pressioni massime
indotte dalle suddette combinazioni. Si ricorda che le pressioni tipo A1 sono le pressioni indotte nel terreno
nella verifica al SLU di tipo strutturale e quindi utili solo alla valutazione delle caratteristiche della
sollecitazione interna per le verifiche strutturali degli elementi di fondazione. In questa fase vengono

omesse.

Per le seguenti verifiche si fa riferimento ai dati forniti nella RELAZIONE GEOTECNICA SVINCOLO -
AUTOSTAZIONE DI SAN FELICE SUL PANARO E FINALE EMILIA.

pranpa ]
IP[ESS. platee [kgfcm
Massimo |-0.28

060

Range Default

Figura 11 — 1 - Combinazione SLU A2: pressioni massime indotte dalle travi di fondazione nel terreno

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 87 di 197



==
:b-rn}-

UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
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PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Statica drenata
H/V q Rd-A1-Cl-drenata q Rd-A1-C2-drenata
[%] [kPa] [kPa]
0 769 243
10 767 242
20 766 242

TABELLA 11-1: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=23.5M — L=50.0M - D=3.00M — CONDIZIONE STATICA DRENATA

Per il rapporto H/V = 10% si ha il valore di Qrg.a1-c2-drenata = 242 kPa = 2.42Kg/cmq.
La verifica risultera essere percio:

Ed = 0.60 kg/lcmg < 2.42 kg/cmq = Rd Verificato

E
IPless. platee [kg/cm
Massimo I'D-28

Minimao I)’D-55
Default

Figura 11 — 2 - Combinazione SLU A2 sismica: pressioni massime indotte dalle travi di fondazione nel terreno

Sismica non drenata

HIV [%] ORd-A1-Ci-non drenata | CRd-A1-C2-non drenata
[kPa] [kPa]
10 351 148
20 351 148
30 351 148

TABELLA 11-1: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=23.5M — L=50.0M - D=3.00M — CONDIZIONE SISMICA

Per il rapporto H/V = 30% si ha il valore di Qrg.a1-c2-non drenata = 148 kPa = 1.48Kg/cmq.
La verifica risultera essere:

Ed = 0.65 kg/cmq < 1.48 kg/cmq = Rd Verificato
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

EDIFICIO “B” — MODELLO DI CALCOLO, RISULTATI E VERIFICHE

Gli elementi utilizzati per la modellazione dello schema statico della struttura sono gli stessi impiegati nel
modello precedente.

Al termine dell’analisi si & svolto il controllo automatico verificando la presenza di spostamenti o rotazioni

abnormi. | risultati delle elaborazioni sono stati sottoposti a controlli che ne comprovano l'attendibilita. Tale

valutazione ha compreso il confronto con i risultati di semplici calcoli, eseguiti con metodi tradizionali e

adottati, anche in fase di primo proporzionamento della struttura.

11.1. MATERIALI

A seguire si riportano le caratteristiche meccaniche dei materiali utilizzati nella modellazione. Nella figura

seguente la sigla “Id” (abbreviazione per “identificativo”), identifica il tipo di materiale impiegato per ogni

elemento strutturale. Si precisa che per le fondazioni & stato impiegato un cls C25/30; per i pilastri un cls
C28/35 ed infine per le travi un cls C32/40.

Id ipo / Note Young Poisson G Gamma Alfa
daN/cm2 daN/cm2 daN/cm2 daN/cm3
1 Calcestruzzo Classe C25/30 3.145e+05 0.12 1.404e+05 2.50e-03 1.00e-05
Rck 300.0
fctm 25.6
3 Calcestruzzo Classe C28/35 3.260e+05 0.12 1.455e+05 2.50e-03 1.00e-05
Rck 350.0
fctm 28.4
4 Calcestruzzo Classe C32/40 3.360e+05 0.12 1.500e+05 2.50e-03 1.00e-05
Rck 400.0
fctm 31.0
ove:
1 cemento armato
Rck resistenza caratteristica cubica
Fctm resistenza media a trazione semplice
Young modulo di elasticita normale
Poisson coefficiente di contrazione trasversale
G modulo di elasticita tangenziale
Gamma peso specifico
Alfa coefficiente di dilatazione termica
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m=4 m=4
¥ m=3
.
m=4 m=4
thed m=3 o m=3
. m=3 v i
> . m=4 m=4
i i 1 m=3 m 7 m=3
m=§ " m=4 m=4
= mtd i m=3 M ’ m=3
. o
m=3 m=3 " =4 m=4
it m=4 m=3 <o =3
- = i
m=3 m=3 =4 m=4
Y ol m=3 b - m=3 med
. M\ m=3 fir -,
< i m=i ™ L iy
: fiv=d, m=4 m=4 m= 5l
m=3 o i m=§ fi=d oy
- m=4 =3
m=4 m=4 m=4 m=
m=3 e m=3 m=3"
m=4 m=4
m=3 m=3
g1
. niegl m=1
z = m=1 m=1
k{nﬂ . izl m=1
“HELy =1 =1
m=1 m=1 . e m=1
“m24 < m=1 =1
=1 =1 e =1
=4 < m=1 m=1
et I
M= < m=1 m=1
N m=1 =1 m=1 ot w1
m=1 ] ni=. < m=1 m= |
< =1 - =
m=1 m=1 oo m 1
m=1 m=1
m=1 =
m=1 =1 m=1
-
m=1" “nFtl

Figura 0.1 - 1 — Codice “Id” materiali

11.2. MODELLAZIONE ELEMENTI STRUTTURALI

Le sezioni utilizzate nella modellazione sono individuate da una sigla identificativa ed un codice numerico (gli

elementi strutturali richiamano quest’ultimo nella propria descrizione). Per ogni sezione vengono riportati in

tabella i seguenti dati:

Id [Tipo Area LA V2 AV3 gt 2-2 J 3-3 W 2-2 3-3 Wp2-2 Wp 3-3
cm2 cm2 cm2 cmé4 cm4 cmé4 cm3 cm3 cm3 cm3
1 |pilastro:  b=30.00 h{1500.00 [1250.00 1250.00 2.799e+05 [1.125e+05 3.125e+05 [7500.00 [1.250e+04 [1.125e+04 [1.875e+04
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dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Id [Tipo Area LAVZ AV3 Jt

2-2 J3-3 W 2-2 3-3 Wp2-2 Wp3-3

=50.00

2 trave: b=50.00 h =60.003000.00 2500.00 2500.00 [1.246e+06 (6.250e+05 [9.000e+05 |2.500e+04 3.000e+04 3.750e+04 4.500e+04

=28.00

3 [cordolo: b=30.00 h840.00 [700.00 [700.00 9.876e+04 6.300e+04 5.488e+04 4200.00 3920.00 6300.00 [5880.00

ht=100.00 bs=40.00
hi=40.00

4 |T rovescia: bi=160.008800.00 0.0 0.0 4.471e+06 [1.397e+07 5.937e+06 |1.747e+05 8.946e+04 2.096e+05 [1.074e+05

ht=100.00 bs=40.00
hi=40.00

5 [T rovescia: bi=120.007200.00 0.0 0.0 3.618e+06 [6.080e+06 5.360e+06 1.013e+05 8.463e+04 [1.216e+05 [1.016e+05

| dati soprariportati vengono utilizzati per la determinazione dei carichi inerziali e per la definizione delle

rigidezze degli elementi strutturali. La valutazione delle caratteristiche inerziali delle sezioni € condotta nel

riferimento 2-3 dell’elemento.

5=2 =3
o s=1
i
i\\ 32 =3
=2 s s=1

L1 s Fﬂ\\ =2 =3
x: =3 : =2 s=1 B §; s=1
=1 s=1 5=2 5=3 i
-e% s=3 =2 s=1 ‘é} s=1
1 =1 s=1 \ =7 =3

=3 =2 =1 -.,é; s=1
=1 =1 ?\\ =27 =3
=2 3 =2 =1 ; s=1

Figura 0.2 - 1 — Codice “1d” elementi strutturali in elevazione

3467_PD_0_S03_SFB03_0_FB_RC_03_A

Pagina 91 di 197



AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

——g5=d 5= =4 5= 5= s=4 5=4

s=5 s=5 5= 5= §= s= s=5 s=5
s=4 s=4 s=4 5=4 s=4 s=4 s=4
s=4 5=4 s=4 s=4 s=4 5=4 s=4
s=4 s=4 5= 5= 5= 5= 5=
- §3'5—v__ % 5= | _ 5= ] _ 5= ] 5= ] 5= | 5= §J=5
5= 5= 5= =4
5=4 s=d4 s=4
s=5 s=5 =4 s=5 s=5
s=4 s=4

Figura 0.3 - 2 — Codice “Id” elementi strutturali in fondazione

Infine si riportano alcune rappresentazioni 3D del modello di calcolo strutturale adottato.

Figura 0.2 - 3 — Viste 3D solide: modello di calcolo completo
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.3. FATTORE DI STRUTTURA

Nella seguente figura si riassumono i principali parametri utilizzati dal programma di calcolo per I'analisi

elastica dinamica lineare.

Parametn e fatton zpettn

SL ag eta 5 Fo Fu TB TC D il

SLO o | | | | |

sLD | o | | | | |

5LV | | | | | |

50 | | | | | |

[ Werticale per tutti [1000 | | | 1 Informa... L SVE(VEH-‘-)
Fattore di struttura E difici izolati Clazze di duttiliti I
qQE-R gy qzz perodo Tie Smorz. esi

|3_15 |3_-|5 |-|_5 P | | " Ala {+ Basza k

Figura 11.3 - 1 — Parametri per I'analisi modale

11.4. CASI DI CARICO

CDC [Tipo Sigla Id Note

1 Ggk |CDC=Ggk (peso proprio della struttura)

2 Gsk |CDC=G1sk (permanente solai-coperture)

3 Qnk |CDC=Qnk (carico da neve)

4 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +) partecipazione:1.00 per 1 CDC=Ggk (peso proprio della struttura)

partecipazione:1.00 per 2 CDC=G1sk (permanente solai-coperture)

partecipazione:1.00 per 3 CDC=Qnk (carico da neve)

partecipazione:1.00 per 12 CDC=G1k (permanente murature)

5 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -) come precedente CDC sismico

6 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +)  lcome precedente CDC sismico

7 Edk (CDC=Ed (dinamico SLU) alfa=90.00 (ecc. -) come precedente CDC sismico

8 ( )
( )
( )

Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +) come precedente CDC sismico
9 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -) come precedente CDC sismico
10 |Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +)  come precedente CDC sismico
11 Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -) come precedente CDC sismico
12 |Gk [CDC=G1k (permanente murature) D2 :da 29a 31 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
D2 :da 47 a 49 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
D2 :da 52 a 53 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
D2 :da 55a 56 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
D2 :da 59a 61 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
D2 :da 64 a 70 Azione : parapetto:Fzi=-3.50 Fzf=-3.50
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REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Figura0.4-1 — Caso di carico 1

Figura 0.4 - 2 — Caso di carico 2

Figura 0.4 - 3 — Caso di carico 3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

A 5= 1.06; Eje= 1.7692+06; Ejy= 2.5000+00 (kiN.m)

Figura 0.4 - 4 — Caso di carico 4

Figura 0.4 -5 — Caso di carico 7

11.5. COMBINAZIONI DI CARICO

Cmb Tipo Sigla Id effetto P-delta
1 SLU Comb. SLU A11

2 SLU Comb. SLU A1 2

3 SLU (Terr. A2) Comb. SLU A2 3

4 SLU Comb. SLU A1 (SLV sism.) 4
5 SLU Comb. SLU A1 (SLV sism.) 5
6 SLU Comb. SLU A1 (SLV sism.) 6
7 SLU Comb. SLU A1 (SLV sism.) 7
8 SLU Comb. SLU A1 (SLV sism.) 8
9 SLU Comb. SLU A1 (SLV sism.) 9
10 SLU Comb. SLU A1 (SLV sism.) 10
11 SLU Comb. SLU A1 (SLV sism.) 11
12 SLU Comb. SLU A1 (SLV sism.) 12
13 SLU Comb. SLU A1 (SLV sism.) 13
14 SLU Comb. SLU A1 (SLV sism.) 14
15 SLU Comb. SLU A1 (SLV sism.) 15
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

DA
IONALE . . :
PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Cmb Tipo Sigla Id effetto P-delta
16 SLU Comb. SLU A1 (SLV sism.) 16

17 SLU Comb. SLU A1 (SLV sism.) 17

18 SLU Comb. SLU A1 (SLV sism.) 18

19 SLU Comb. SLU A1 (SLV sism.) 19

20 SLU Comb. SLU A1 (SLV sism.) 20

21 SLU Comb. SLU A1 (SLV sism.) 21

22 SLU Comb. SLU A1 (SLV sism.) 22

23 SLU Comb. SLU A1 (SLV sism.) 23

24 SLU Comb. SLU A1 (SLV sism.) 24

25 SLU Comb. SLU A1 (SLV sism.) 25

26 SLU Comb. SLU A1 (SLV sism.) 26

27 SLU Comb. SLU A1 (SLV sism.) 27

28 SLU Comb. SLU A1 (SLV sism.) 28

29 SLU Comb. SLU A1 (SLV sism.) 29

30 SLU Comb. SLU A1 (SLV sism.) 30

31 SLU Comb. SLU A1 (SLV sism.) 31

32 SLU Comb. SLU A1 (SLV sism.) 32

33 SLU Comb. SLU A1 (SLV sism.) 33

34 SLU Comb. SLU A1 (SLV sism.) 34

35 SLU Comb. SLU A1 (SLV sism.) 35

36 SLD(sis) Comb. SLE (SLD Danno sism.) 36
37 SLD(sis) Comb. SLE (SLD Danno sism.) 37
38 SLD(sis) Comb. SLE (SLD Danno sism.) 38
39 SLD(sis) Comb. SLE (SLD Danno sism.) 39
40 SLD(sis) Comb. SLE (SLD Danno sism.) 40
41 SLD(sis) Comb. SLE (SLD Danno sism.) 41
42 SLD(sis) Comb. SLE (SLD Danno sism.) 42
43 SLD(sis) Comb. SLE (SLD Danno sism.) 43
44 SLD(sis) Comb. SLE (SLD Danno sism.) 44
45 SLD(sis) Comb. SLE (SLD Danno sism.) 45
46 SLD(sis) Comb. SLE (SLD Danno sism.) 46
a7 SLD(sis) Comb. SLE (SLD Danno sism.) 47
48 SLD(sis) Comb. SLE (SLD Danno sism.) 48
49 SLD(sis) Comb. SLE (SLD Danno sism.) 49
50 SLD(sis) Comb. SLE (SLD Danno sism.) 50
51 SLD(sis) Comb. SLE (SLD Danno sism.) 51
52 SLD(sis) Comb. SLE (SLD Danno sism.) 52
53 SLD(sis) Comb. SLE (SLD Danno sism.) 53
54 SLD(sis) Comb. SLE (SLD Danno sism.) 54
55 SLD(sis) Comb. SLE (SLD Danno sism.) 55
56 SLD(sis) Comb. SLE (SLD Danno sism.) 56
57 SLD(sis) Comb. SLE (SLD Danno sism.) 57
58 SLD(sis) Comb. SLE (SLD Danno sism.) 58
59 SLD(sis) Comb. SLE (SLD Danno sism.) 59
60 SLD(sis) Comb. SLE (SLD Danno sism.) 60
61 SLD(sis) Comb. SLE (SLD Danno sism.) 61
62 SLD(sis) Comb. SLE (SLD Danno sism.) 62
63 SLD(sis) Comb. SLE (SLD Danno sism.) 63
64 SLD(sis) Comb. SLE (SLD Danno sism.) 64
65 SLD(sis) Comb. SLE (SLD Danno sism.) 65
66 SLD(sis) Comb. SLE (SLD Danno sism.) 66
67 SLD(sis) Comb. SLE (SLD Danno sism.) 67
68 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 68

69 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 69

70 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 70

71 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 71

72 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 72

73 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 73

74 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 74

75 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 75

76 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 76

77 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 77

78 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 78

79 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 79

80 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 80

81 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 81

82 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 82

83 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 83

84 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 84
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AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Cmb Tipo Sigla Id effetto P-delta
85 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 85
86 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 86
87 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 87
88 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 88
89 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 89
90 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 90
91 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 91
92 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 92
93 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 93
94 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 94
95 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 95
96 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 96
97 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 97
98 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 98
99 SLU (Terr. A2) Comb. SLU A2 (SLV sism.) 99
100 SLE(r) Comb. SLE(rara) 100

101 SLE(f) Comb. SLE(freq.) 101

102 SLE(p) Comb. SLE(perm.) 102

Cmb CDC CDC CDC CDC CDC CDC CDC  (CDC CDC CDC CDC CDC CDC CDC
1/15.. [2/16... [3/17... 4/18... 5/19... [6/20... [7/21... 8/22... 9/23... [10/24... 11/25... [12/26... [13/27... [14/28...

1 1.30 1.30 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30
2 1.00 1.00 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00
3 1.00 1.00 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00
4 1.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
5 1.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00
6 1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
7 1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00
8 1.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
9 1.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00
10 |1.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
11 11.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00
12 1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
13 |1.00 1.00 0.0 0.0 -1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00

14 11.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
15 1.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00

16 |1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
17 1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00
18 |1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
19 11.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00
20 [1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
21 [1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00
22 [1.00 1.00 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
23 [1.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00
24 [11.00 1.00 0.0 0.0 030 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
25 [1.00 1.00 0.0 0.0 -0.30 [1.00 0.0 0.0 0.0 0.0 0.0 1.00

26 [1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
27 11.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00

28 [1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
29 [1.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00
30 [1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
31 [1.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00
32 [1.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
33 [1.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00
34 [1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
35 [1.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00
36 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 0.0 1.00
37 [11.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.30 0.0 1.00
38 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 0.0 1.00
39 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 0.0 1.00
40 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 -0.30 1.00
41 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 0.30 1.00
42 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 -0.30 1.00
43 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.30 1.00
44 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 -0.30 0.0 1.00
45 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.30 0.0 1.00

46 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 -0.30 0.0 1.00
47 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30 0.0 1.00

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 98 di 197



REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
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Cmb CDC CDC CDC CDC CDC CDC CDC  (CDC CDC CDC CDC CDC CDC CDC
1/15.. [2/16... [3/17... 4/18... 5/19... [6/20... [7/21... 8/22... 9/23... [10/24... 11/25... [12/26... [13/27... [14/28...

48 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 1.00
49 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.30 1.00
50 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 1.00
51 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 1.00
52 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 -1.00 0.0 1.00
53 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 0.0 1.00
54 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 0.0 1.00
55 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 0.0 1.00
56 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 1.00 0.0 1.00
57 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 1.00 0.0 1.00

58 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 -1.00 0.0 1.00
59 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 1.00 0.0 1.00

60 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 -1.00 1.00
61 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 1.00 1.00
62 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 -1.00 1.00
63 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 1.00 1.00
64 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 ~1.00 1.00
65 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 1.00
66 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 1.00
67 [11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 1.00
68 [1.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
69 [1.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00
70 [1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
71 [1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00
72 11.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
73 [1.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00
74 11.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
75 [1.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00
76 [1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
77 11.00 1.00 0.0 0.0 -1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00

78 [1.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00
79 [1.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00

80 [1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
81 [1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00
82 [1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00
83 [1.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00
84 [1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
85 [1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00
86 [1.00 1.00 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
87 11.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00
88 [1.00 1.00 0.0 0.0 030 +-1.00 0.0 0.0 0.0 0.0 0.0 1.00
89 [1.00 1.00 0.0 0.0 -0.30 [1.00 0.0 0.0 0.0 0.0 0.0 1.00

90 [1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00
91 [1.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00

92 [1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
93 [1.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00
94 [1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
95 [1.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00
96 [1.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00
97 11.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00
98 [1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00

99 [1.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00
100 |1.00 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00
101 |1.00 1.00 0.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00
102 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00

A chiarimento si riportano i parametri implementati per la formulazione delle combinazioni di carico.
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Cazo di canco: I

COC | Psio | Psit | Psiz | Pai 2 sis | Seani |
COC=0nk [c.. 0460 020 I} I} pozitivio

Cazo di carico: I

COC | COC=0nk [carico da neve) |

COC=0rk [carco da newe)

Definizione durata ﬂ

Caso di carnico: I

CoC | Durata | Valore rif. |
COC=Ggk [peso proprio d... | Permanente 1

COC=G1zk [permanente ... Permanente

COC=Ark [carico da neve]  Media durata
COC=Ed [dinamica SLU] ... | Istantaneo
COC=Ed [dinamico SLU] ... | Istantaneo
COC=Ed [dinamico SLU] ... | Istantaneo
COC=Ed [dinamico SLU] ... | Istantaneo
COC=Ed [dinamico SLOY ... lstantaneo
COC=Ed [dinamica SLD] ... | Istantaneo
COC=Ed [dinamica SLD] ... | Istantaneo
COC=Ed [dinamico SLD ... | Istantaneo
COC=G1k [permanente m...  Permanente

—_ e

—SLU nan sismici
gGlmax gGlmn gGE2mas gGZmin  gPmax gP min gl

Fattori di comb. 41 [STR]  [IE [ 15 fo I I 15
Fattori di comb. 42 [GEQ] [T [ 13 [ /1 /1 13
I SLUEQU [ [os [is [0 [ 1 s

—SL per azioni sizmiche

aE gGlmas gGlmn gG2mas gGZmin  gPmax gP min gl
Fattor di comb, 41 |1 1 /1 Jn 1 /1 I Jn
Fattori di comb. 42 | [ f [1 [ [ [ [1

[~ &pplica ECE 4.4.2.5[8] [in questo cazo utilizzare oF maggiore di 1]

—SLU per azioni accidental
gGlmax gGlmn gGE2Zmax gGZmin  9F max  gP min gl

Fattori di combinazione 1 /1 Jn 1 I I i

Figura 0.5 -1 - Parametri combinazioni di carico

11.6. RISULTATI DELL’ANALISI SISMICA

Il programma consente I'analisi di diverse configurazioni sismiche. Si & deciso di procedere con un’analisi
dinamica lineare prevedendo i casi di carico sismico Edk di cui al paragrafo precedente.

Ciascun caso di carico & caratterizzato da un angolo di ingresso e da una configurazione di masse
determinante la forza sismica complessiva.

Nella colonna Note, sono riportati i parametri fondamentali che caratterizzano I'azione sismica: in particolare
possono essere presenti i seguenti valori:
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T DA REGIONE EMILIA ROMAGNA
GIONALE AUTOSTRADA REGIONALE CISPADANA

I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Angolo di ingresso

Angolo di ingresso dell’azione sismica orizzontale

Fattore di importanza

Fattore di importanza dell’edificio, in base alla categoria di appartenenza

Zona sismica

Zona sismica

Accelerazione ag

Accelerazione orizzontale massima sul suolo

Categoria suolo

Categoria di profilo stratigrafico del suolo di fondazione

Fattore di struttura q

Fattore dipendente dalla tipologia strutturale

Fattore di sito S

Fattore dipendente dalla stratigrafia e dal profilo topografico

Classe di duttilita CD

Classe di duttilita della struttura — “A” duttilita alta, “B” duttilita bassa

Fattore riduz. SLD

Fattore di riduzione dello spettro elastico per lo stato limite di danno

Periodo proprio T1

Periodo proprio di vibrazione della struttura

Coefficiente Lambda

Coefficiente dipendente dal periodo proprio T1 e dal numero di piani della struttura

Ordinata spettro Sd(T1)

Valore delle ordinate dello spettro di progetto per lo stato limite ultimo, componente orizzontale (verticale
Svd)

Ordinata spettro Se(T1)

Valore delle ordinate dello spettro elastico ridotta del fattore SLD per lo stato limite di danno, componente
orizzontale (verticale Sve)

Ordinata spettro S (Th-Tc)

Valore dell’ ordinata dello spettro in uso nel tratto costante

numero di modi

considerati

Numero di modi di vibrare della struttura considerati nell’analisi dinamica

Per ciascun caso di carico sismico viene riportato I'insieme di dati sottoriportati (le masse sono espresse in

unita di forza):

= quota, posizione del centro di massa e massa risultante, posizione del baricentro delle
rigidezze, rapporto r/Ls (per strutture a nucleo)

= frequenza, periodo,accelerazione spettrale, massa eccitata nelle tre direzioni globali per tutti

i modi

= massa complessiva ed aliquota di massa complessiva eccitata.

Per ciascuna combinazione sismica SLD viene riportato il livello di deformazione etaT (dr) degli elementi
strutturali verticali. Per semplicita di consultazione il livello € espresso anche in unita 1000%etaT/h da
confrontare direttamente con i valori forniti dalle NTC2008 al §7.3.7.2 (1000 etaT/h < 10.0 per edifici con
tamponamenti collegati elasticamente).

Nel caso in esame 1000 etaT/h = 4.86 < 10.0 verificato
CDC [Tipo |SiglaId Note
4 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.224 g

angolo di ingresso:0.0

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.604 sec.

fattore di struttura g: 3.150

fattore per spost. mud: 3.150

classe di duttilita CD: B

numero di modi considerati: 9

combinaz. modale: CQC

Quota M Sismicax g Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.riLs rapp.ex/rx frapp.ey/ry
m kg m m m m m m

4.00 5.772e+05 20.96 5.15 0.0 -0.99 20.29 5.79 1.059 0.048 0.039
Risulta [5.772e+05
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g |% M eccitata Zxg |%
Hz sec g kg kg kg

1 1.657 0.604 0.166 5.736e+05 99.4 1.88 3.25e-04 4.47 7.74e-04
2 2.875 0.348 0.224 111.74 1.94e-02 5.106e+05 88.5 32.69 5.66e-03
3 2.991 0.334 0.224 0.16 2.79e-05 48.79 8.45e-03 |0.54 9.39e-05
4 3.010 0.332 0.224 868.09 0.2 4.952e+04 8.6 0.61 1.05e-04
5 3.107 0.322 0.224 1332.60 0.2 166.87 2.89e-02 0.41 7.09e-05
6 3.170 0.315 0.224 228.31 3.96e-02 532.96 9.23e-02 [1.90 3.29e-04
7 3.308 0.302 0.224 2.33 4.04e-04 0.13 2.21e-05 |0.08 1.35e-05
8 3.350 0.298 0.224 243.03 4.21e-02 [15.16 2.63e-03 [1.38 2.39e-04
9 3.365 0.297 0.224 27.11 4.70e-03 85.48 1.48e-02 0.07 1.15e-05
Risulta 5.764e+05 5.610e+05 42.14
In percentuale 99.86 97.19 7.30e-03
CDC [Tipo |SiglaId Note
5 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.224 g

angolo di ingresso:0.0

leccentricita aggiuntiva: negativa

periodo proprio T1: 0.603 sec.

fattore di struttura g: 3.150

fattore per spost. mud: 3.150

classe di duttilita CD: B

numero di modi considerati: 9

combinaz. modale: CQC
Quota M Sismicax g Pos.GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX Pos. KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry

m kg m m m m m m
4.00 5.772e+05 20.96 5.15 0.0 0.99 20.29 5.79 1.059 0.048 0.039
Risulta |5.772e+05
Modo Frequenza [Periodo |Acc. Spettrale M eccitata Xx g |% M eccitata Y xg |% M eccitata Zxg |%
Hz sec g kg kg kg

1 1.660 0.603 0.166 5.743e+05 99.5 0.45 7.73e-05 4.16 7.21e-04
2 2.863 0.349 0.224 5.26 9.11e-04 6598.56 1.1 1.08e-05 0.0
3 2.877 0.348 0.224 38.76 6.72e-03 5.221e+05 90.5 35.39 6.13e-03
4 2.975 0.336 0.224 1414.65 0.2 1188.50 0.2 0.59 1.03e-04
5 3.025 0.331 0.224 233.88 4.05e-02 [2878.63 0.5 1.03 1.78e-04
6 3.058 0.327 0.224 112.05 1.94e-02 2.809e+04 4.9 0.83 1.44e-04
7 3.162 0.316 0.224 1.58 2.73e-04 [1.45 2.51e-04 0.10 1.66e-05
8 3.205 0.312 0.224 223.09 3.87e-02 [19.36 3.35e-03 [1.03 1.79e-04
9 3.216 0.311 0.224 26.29 4.55e-03 |165.52 2.87e-02 |0.06 1.08e-05
Risulta 5.764e+05 5.610e+05 43.20
In percentuale 99.86 97.20 7.48e-03

CDC [Tipo

Sigla Id

Note

6 Edk

CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.224 g

angolo di ingresso:90.00

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.368 sec.

fattore di struttura g: 3.150

fattore per spost. mud: 3.610

classe di duttilita CD: B

numero di modi considerati: 9

combinaz. modale: CQC
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Quota M Sismicax g Pos.GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 2.05 0.0 20.29 5.79 1.059 0.048 0.039
Risulta 5.772e+05
Modo Frequenza |[Periodo |Acc. Spettrale M eccitata X x g [% M eccitata Y xg | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.660 0.602 0.166 5.746e+05 99.6 7.29 1.26e-03 4.36 7.56e-04
2 2.716 0.368 0.224 40.04 6.94e-03 4.055e+05 70.3 23.56 4.08e-03
3 2.925 0.342 0.224 7.33 1.27e-03 0.45 7.80e-05 0.47 8.22e-05
4 3.039 0.329 0.224 1366.93 0.2 59.67 1.03e-02 0.33 5.66e-05
5 3.091 0.324 0.224 97.50 1.69e-02 [3661.89 0.6 2.65 4.59e-04
6 3.233 0.309 0.224 2.43 4.21e-04 373.89 6.48e-02 0.17 3.03e-05
7 3.265 0.306 0.224 46.44 8.05e-03 5.732e+04 9.9 5.34 9.25e-04
8 3.287 0.304 0.224 132.16 2.29e-02 1.153e+04 2.0 0.05 7.99e-06
9 3.293 0.304 0.224 116.97 2.03e-02 8.185e+04 14.2 1.93 3.34e-04
Risulta 5.764e+05 5.603e+05 38.86
In percentuale 99.86 97.08 6.73e-03
CDC [Tipo |SiglaId Note
7 Edk (CDC=Ed (dinamico SLU) alfa=90.00 (ecc. -)
categoria suolo: C
fattore di sito S = 1.396
ordinata spettro (tratto Tb-Tc) = 0.224 g
angolo di ingresso:90.00
eccentricita aggiuntiva: negativa
periodo proprio T1: 0.361 sec.
fattore di struttura q: 3.150
fattore per spost. mu d: 3.662
classe di duttilita CD: B
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.riLs [rapp.ex/rx frapp.ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 -2.05 0.0 20.29 5.79 1.059 0.048 0.039
Risulta [5.772e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata X x g |% M eccitata Y x g | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.660 0.602 0.166 5.746e+05 99.5 4.08 7.06e-04 14.33 7.50e-04
2 2.770 0.361 0.224 45.08 7.81e-03 3.944e+05 68.3 10.40 1.80e-03
3 2.925 0.342 0.224 8.09 1.40e-03 48.00 8.32e-03 0.51 8.81e-05
4 3.039 0.329 0.224 1347.20 0.2 193.46 3.35e-02 0.09 1.52e-05
5 3.087 0.324 0.224 47.28 8.19e-03 2.178e+04 3.8 0.57 9.86e-05
6 3.150 0.318 0.224 96.80 1.68e-02 [1.431e+05 24.8 34.37 5.95e-03
7 3.233 0.309 0.224 1.70 2.95e-04 60.83 1.05e-02 0.17 2.91e-05
8 3.276 0.305 0.224 234.02 4.05e-02 898.49 0.2 2.44 4.23e-04
9 3.288 0.304 0.224 33.54 5.81e-03 333.57 5.78e-02 0.18 3.11e-05
Risulta 5.764e+05 5.607e+05 53.05
In percentuale 99.86 97.15 9.19e-03
CDC [Tipo |SiglaId Note
8 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:0.0
leccentricita aggiuntiva: positiva
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC [Tipo Siglald Note
periodo proprio T1: 0.604 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX |Pos.KY rapp.r/Ls [rapp. ex/rx frapp.ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 0.0 -0.99 20.29 5.79 1.059 0.048 0.039
Risulta 5.772e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g |% M eccitata Zxg |%
Hz sec g kg kg kg
1 1.657 0.604 0.201 5.736e+05 99.4 1.88 3.25e-04 4.47 7.74e-04
2 2.875 0.348 0.277 111.74 1.94e-02 5.106e+05 88.5 32.69 5.66e-03
3 2.991 0.334 0.277 0.16 2.79e-05 48.79 8.45e-03 0.54 9.39e-05
4 3.010 0.332 0.277 868.09 0.2 4.952e+04 8.6 0.61 1.05e-04
5 3.107 0.322 0.277 1332.60 0.2 166.87 2.89e-02 0.41 7.09e-05
6 3.170 0.315 0.277 228.31 3.96e-02 532.96 9.23e-02 [1.90 3.29e-04
7 3.308 0.302 0.277 2.33 4.04e-04 0.13 2.21e-05 |0.08 1.35e-05
8 3.350 0.298 0.277 243.03 4.21e-02 [15.16 2.63e-03 [1.38 2.39e-04
9 3.365 0.297 0.277 27.11 4.70e-03 [85.48 1.48e-02 0.07 1.15e-05
Risulta 5.764e+05 5.610e+05 42.14
In percentuale 99.86 97.19 7.30e-03
CDC [Tipo Siglald Note
9 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:0.0
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.603 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.r/Ls [rapp.ex/rx frapp.ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 0.0 0.99 20.29 5.79 1.059 0.048 0.039
Risulta 5.772e+05
Modo Frequenza |Periodo |Acc. Spettrale M eccitata Xx g |% M eccitata Y xg |% M eccitata Zxg |%
Hz sec g kg kg kg
1 1.660 0.603 0.201 5.743e+05 99.5 0.45 7.73e-05 4.16 7.21e-04
2 2.863 0.349 0.277 5.26 9.11e-04 6598.56 1.1 1.08e-05 0.0
3 2.877 0.348 0.277 38.76 6.72e-03 5.221e+05 90.5 35.39 6.13e-03
4 2.975 0.336 0.277 1414.65 0.2 1188.50 0.2 0.59 1.03e-04
5 3.025 0.331 0.277 233.88 4.05e-02 [2878.63 0.5 1.03 1.78e-04
6 3.058 0.327 0.277 112.05 1.94e-02 2.809e+04 4.9 0.83 1.44e-04
7 3.162 0.316 0.277 1.58 2.73e-04 1.45 2.51e-04 0.10 1.66e-05
8 3.205 0.312 0.277 223.09 3.87e-02 [19.36 3.35e-03 [1.03 1.79e-04
9 3.216 0.311 0.277 26.29 4.55e-03 [165.52 2.87e-02 |0.06 1.08e-05
Risulta 5.764e+05 5.610e+05 43.20
In percentuale 99.86 97.20 7.48e-03
CDC [Tipo Siglald Note
10 |[Edk |[CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:90.00
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC [Tipo Siglald Note
leccentricita aggiuntiva: positiva
periodo proprio T1: 0.368 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.r/Ls rapp.ex/rx frapp.ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 2.05 0.0 20.29 5.79 1.059 0.048 0.039
Risulta 5.772e+05
Modo Frequenza |[Periodo |Acc. Spettrale M eccitata X x g [% M eccitata Y xg | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.660 0.602 0.201 5.746e+05 99.6 7.29 1.26e-03 4.36 7.56e-04
2 2.716 0.368 0.277 40.04 6.94e-03 4.055e+05 70.3 23.56 4.08e-03
3 2.925 0.342 0.277 7.33 1.27e-03 0.45 7.80e-05 0.47 8.22e-05
4 3.039 0.329 0.277 1366.93 0.2 59.67 1.03e-02 0.33 5.66e-05
5 3.091 0.324 0.277 97.50 1.69e-02 [3661.89 0.6 2.65 4.59e-04
6 3.233 0.309 0.277 2.43 4.21e-04 [373.89 6.48e-02 0.17 3.03e-05
7 3.265 0.306 0.277 46.44 8.05e-03 5.732e+04 9.9 5.34 9.25e-04
8 3.287 0.304 0.277 132.16 2.29e-02 1.153e+04 2.0 0.05 7.99e-06
9 3.293 0.304 0.277 116.97 2.03e-02 8.185e+04 14.2 1.93 3.34e-04
Risulta 5.764e+05 5.603e+05 38.86
In percentuale 99.86 97.08 6.73e-03
CDC [Tipo |SiglaId Note
11 |[Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:90.00
eccentricita aggiuntiva: negativa
periodo proprio T1: 0.361 sec.
numero di modi considerati: 9
combinaz. modale: CQC
Quota M Sismicax g Pos.GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
4.00 5.772e+05 20.96 5.15 -2.05 0.0 20.29 5.79 1.059 0.048 0.039
Risulta 5.772e+05
Modo Frequenza Periodo |Acc. Spettrale M eccitata X x g |% M eccitata Y xg | % M eccitata Zx g |%
Hz sec 9 kg kg kg
1 1.660 0.602 0.201 5.746e+05 99.5 4.08 7.06e-04 14.33 7.50e-04
2 2.770 0.361 0.277 45.08 7.81e-03 3.944e+05 68.3 10.40 1.80e-03
3 2.925 0.342 0.277 8.09 1.40e-03 48.00 8.32e-03 |0.51 8.81e-05
4 3.039 0.329 0.277 1347.20 0.2 193.46 3.35e-02 0.09 1.52e-05
5 3.087 0.324 0.277 47.28 8.19e-03 2.178e+04 3.8 0.57 9.86e-05
6 3.150 0.318 0.277 96.80 1.68e-02 [1.431e+05 24.8 34.37 5.95e-03
7 3.233 0.309 0.277 1.70 2.95e-04 60.83 1.05e-02 0.17 2.91e-05
8 3.276 0.305 0.277 234.02 4.05e-02 |898.49 0.2 2.44 4.23e-04
9 3.288 0.304 0.277 33.54 5.81e-03 333.57 5.78e-02 0.18 3.11e-05
Risulta 5.764e+05 5.607e+05 53.05
In percentuale 99.86 97.15 9.19e-03
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Figura 11.6 — 1 — Deformata tipo 1° Modo

11.7. INVILUPPO SOLLECITAZIONI - PILASTRI

Storzo Mormale [kM]

Massimo |-56.44

8777

-119.09
-160.42
-181.74
-213.06
-244.39
-275.71
-307.04
-338.36
-369.69
-401.01
-432.34
-463.66
-434.98

Minimo 526,31
Drefault

vy

Figura 11.7 — 1 — Pilastri: inviluppo Sforzo normale N
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REGIONE EMILIA ROMAGNA
PROGETTO DEFINITIVO

AUTOSTRADA REGIONALE CISPADANA

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Pagina 107 di 197

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

T

e

T,

DU R

Ay

A

R

Figura 11.7 — 2 — Pilastri: inviluppo Taglio T 2-2

e

5
3
18
30,
43
55
58,
80
9319
1]
06
46
86
25
E5
41.05

Taglia 2 [kM]
M assimo |33.72
Mirimo |93,
Range | Dwefault
Magzimo |39.91
Minimo |41
Fange | Default j

Figura 11.7 — 3 — Pilastri: inviluppo Taglio T 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Momento 2-2 [k m]
Massimo |118.17

[LETES

435

-1

Drefault

inimo

Figura 11.7 — 4 — Pilastri: inviluppo Momento flettente M 2-2

Maomenta 3-3 [kM m]
Massimo |215.73

-216.79

Fange | Default

Minima

Figura 11.7 — 5 — Pilastri: inviluppo Momento flettente M 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.8. INVILUPPO SOLLECITAZIONI — TRAVI COPERTURA

mappa  (X]
Tadlio 2 [kN]
Massimo | 269.32

235,39

-205.74
Mirima  |-239.67
Default

Figura 11.8 — 1 — Travi: inviluppo Taglio T 2-2

Taglia 3 [kN]
Massimo |17.23

14.99
1269
10.39
2.09
573
343
113
11
-4
.11
Am
-0.31
15
)

Minimao  |-17.21
Fange | Default

Figura 11. 8 — 2 — Travi: inviluppo Taglio T 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Mappa 3
Momenta 2-2 [kM m]

W azsimo |29.05

Miima  |-61.31
Default

Figura 11. 8 — 3 — Travi: inviluppo Momento flettente M 2-2

Mappa (X
Momento 3-3 [kMN m]
WM azsimo |197.44

166.63

Default

Figura 11. 8 — 4 — Travi: inviluppo Momento flettente M 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.9. INVILUPPO SOLLECITAZIONI — TRAVI FONDAZIONE

Mappa 3
Taglia 2 [kN]
Mazsimo |277.08

240.06

Minimo  |-278.19
Default

Taglio 3 [kM]
Mazsimo [14.28

Mirima  |-14.02
Fange | Default

Figura 11.9 — 2 — Travi: inviluppo Taglio T 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

!|Ii\"|0mento 2-2 kM m]

Mazsimo |44.78

3713
-43.43

Mirimo  |-49.73

Range | Default

Figura 11.9 — 3 — Travi: inviluppo Momento flettente M 2-2

tomento 3-3 [kM m]
Mazsima |537.61

48877
42973
390,69

Minima  |-197.20
Range | Default

Figura 11.9 — 4 — Travi: inviluppo Momento flettente M 3-3
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.10. VERIFICHE SLU ED SLE TRAVI IN ELEVAZIONE

Mappa @
Merifica N/
M asimo |0.94

Minimo | 3.160e-02

D efault

¥160e-02

Figura 11.10 — 1 — Verifica N-M Travi copertura

erifica VAT

Massimo |0.69

Mirimo {015
Range | Default

Figura 11.10 — 2 — Verifica V-T Travi copertura
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

mappa (X
Feszure freq. [mm]
Mazsimo |0.18

6.713e-02

01z : 0.12 5.613¢-02
014 -
013 by /0/;0

01z

011

9

3 - 0.12 .
ez | o 8703602 .12 5.730e-02
£ 263:-02 N . /0 A .

5.902e-02 042

4 721e02 5.588e-02 912 5.835e-02

236102
1.180=-02

Minima | 0.0
R Defaul !
Jlii ] 7.651e-027, 012

5.518e-02 ) 15 0.12 5.827e-02

7:330e-02

00

9.991e-02

50

710e-02"9 992¢-02

Fessilie perrn. [rim] - 0.0 .\D;O\_

Massima | 0.0 .00 ,)‘

o
o
p.
<
Q
=1

o e o o o e e e s s I o o
o Y o
A
o
[=1
i
A,
P Y
"
(=2
L=
Y
v
=1
= by
N
=
(=1
(=1
[
\'i

) k) 4 -l"\
Minima | 0.0 - ,.""/ M
0.0 2%
Range | Default o ” »
i 0.0 2 -~ 2 "0.0

Figura 11.10 — 4 — S.L.E. Travi copertura: fessure comb. quasi perm.
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REGIONE EMILIA ROMAGNA

T DA
GIONALE AUTOSTRADA REGIONALE CISPADANA
S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tens. cls rare

Massimo 10-34

Minimo | 5.074e-02
Fange | Default

-
Tens. acc rare

Massimo JD-BS

Minimo | 7.984e-02
Fange | Default

0.24
0.25 0.28
" 5074e-02
0.22
012

0.18 0.25 0.22

.\SrO?4e-02

Figura 11.10 - 5 - S.L.E. Travi copertura: tensioni cls comb. Rare

0.31 0.31

0.29
0.51 . 0.29
0.29
0.50 0.34
g 984e-02
0.44
- 0.58
o
_ +0.23
025 0.44

| \7.'9346'-02

Figura 11.10 — 6 — S.L.E. Travi copertura: tensioni acciaio comb. rare
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

lappa

|Tens. clz perm.

Massimo | 0.0

=
=

coooooooooooo
o CcooooooooooooD

i

Fimima .

Range | Default

Figura 11.10 — 7 — S.L.E. Travi copertura: tensioni cls comb. Permanenti

29

66

T2

7.

Figura 11.10 — 8 — Numerazione delle sezioni
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLU
Trave Note Pos. [%Af |Afinf. |Af.sup x/d verif. ver. VIT AfV AfT [Staffe Scorr. P_|Af long. [Rif. cmb
cm L=cm
29 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.60 0.46 4.5 0.0 [2d12/12L=62 0.0 0.0 29,14
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.36 0.35 2.7 0.0 [2d12/30 L=425 [0.0 0.0 1,14
550.0 0.52 15.7 [15.7 0.09 0.38 0.46 4.4 0.0 [2d12/121L=62 0.0 0.0 30,14
30 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.33 0.63 9.5 0.0 [2d12/12L=62 [0.0 0.0 35,20
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.10 0.59 8.8 0.0 [2d12/20L=75 (.0 0.0 1,20
200.0 0.52 15.7 [15.7 0.09 0.34 0.63 9.5 0.0 2d12/121=62 [0.0 0.0 30,20
31 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.38 0.44 4.4 0.0 [2d12/12L=62 0.0 0.0 35,15
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.36 0.34 2.7 0.0 [2d12/30L=425 0.0 0.0 1,15
550.0 0.52 15.7 [15.7 0.09 0.59 0.45 4.5 0.0 [2d12/12L=62 0.0 0.0 32,15
32 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.57 0.55 5.5 0.0 [2d12/12L=62 (0.0 0.0 29,13
s=2,m=4 275.0 0.52 15.7 |15.7 0.09 0.60 0.38 2.6 0.0 2d12/30L=425 0.0 0.0 1,13
550.0 0.52 15.7 [15.7 0.09 0.40 0.55 54 0.0 2d12/12L=62 0.0 0.0 30,13
33 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.35 0.59 8.8 0.0 [2d12/12L=62 [0.0 0.0 1,20
s=2,m=4 [100.0 0.52 [15.7 |15.7 0.09 0.22 0.53 7.8 0.0 2d12/25L=75 [0.0 0.0 1,20
200.0 0.52 15.7 [15.7 0.09 0.35 0.59 8.8 0.0 2d12/121L=62 [0.0 0.0 1,20
34 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.39 0.54 5.4 0.0 [2d12/12L=62 (0.0 0.0 29,12
s=2,m=4 275.0 0.52 15.7 |15.7 0.09 0.60 0.37 2.6 0.0 2d12/30 L=425 [0.0 0.0 1,12
550.0 0.52 15.7 [15.7 0.09 0.58 0.54 5.5 0.0 [2d12/12L=62 0.0 0.0 30,12
35 ok,ok 0.0 1052 15.7 [15.7 0.09 0.54 0.55 5.4 0.0 [2d12/12L=62 0.0 0.0 29,13
s=2,m=4 275.0 0.52 [156.7 |15.7 0.09 0.60 0.38 2.6 0.0 [2d12/30 L=425 0.0 0.0 1,13
550.0 0.52 15.7 [15.7 0.09 0.38 0.55 55 0.0 [2d12/12L=62 0.0 0.0 30,13
36 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.35 0.59 8.8 0.0 2d12/12L=62 [0.0 0.0 1,20
s=2,m=4 [100.0 0.52 [156.7 [15.7 0.09 0.22 0.53 7.8 0.0 [2d12/25L=75 [0.0 0.0 1,20
200.0 [0.52 15.7 [15.7 0.09 0.35 0.59 8.8 0.0 [2d12/12L=62 (.0 0.0 1,20
37 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.37 0.53 54 0.0 2d12/12L=62 [0.0 0.0 29,12
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.60 0.36 2.6 0.0 [2d12/30L=425 0.0 0.0 1,12
550.0 0.52 15.7 [15.7 0.09 0.54 0.53 5.5 0.0 [2d12/121L=62 (0.0 0.0 30,12
38 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.69 0.54 5.7 0.0 [2d12/12L=62 [0.0 0.0 1,13
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.50 0.37 2.9 0.0 [2d12/30L=425 0.0 0.0 1,13
550.0 0.52 15.7 [15.7 0.09 0.29 0.50 52 0.0 2d12/12L=62 0.0 0.0 34,13
39 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.27 0.60 8.7 0.0 2d12/12L=62 [0.0 0.0 1,23
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.18 0.56 7.9 0.0 [2d12/25L=75 (.0 0.0 1,23
200.0 0.52 15.7 [15.7 0.09 0.35 0.62 9.0 0.0 [2d12/121L=62 [0.0 0.0 1,23
40 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.36 0.55 54 0.0 2d12/12L=62 (0.0 0.0 1,15
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.60 0.37 2.6 0.0 [2d12/30L=425 0.0 0.0 1,15
550.0 0.52 15.7 [15.7 0.09 0.50 0.55 55 0.0 2d12/12L=62 0.0 0.0 30,15
41 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.81 0.53 5.9 0.0 2d12/12L=62 (0.0 0.0 1,14
s=2,m=4 275.0 0.52 15.7 |15.7 0.09 0.46 0.36 3.0 0.0 2d12/30L=425 0.0 0.0 1,14
550.0 0.52 15.7 [15.7 0.09 0.27 0.48 5.0 0.0 2d12/12L=62 0.0 0.0 20,14
42 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.24 0.60 8.6 0.0 [2d12/12L=62 (0.0 0.0 1,20
s=2,m=4 [100.0 0.52 [15.7 |15.7 0.09 0.16 0.56 8.0 0.0 2d12/25L=75 [0.0 0.0 1,20
200.0 0.52 15.7 [15.7 0.09 0.35 0.62 9.0 1[0.0 [2d12/12L=62 (0.0 0.0 1,20
43 ok,ok 0.0 1052 15.7 [15.7 0.09 0.36 0.54 5.4 0.0 [2d12/12L=62 (0.0 0.0 1,17
s=2,m=4 275.0 0.52 [156.7 |15.7 0.09 0.60 0.37 2.6 0.0 2d12/30 L=425 [0.0 0.0 1,12
550.0 0.52 15.7 [15.7 0.09 0.53 0.55 5.5 0.0 [2d12/12L=62 0.0 0.0 20,17
44 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.69 0.55 5.7 0.0 2d12/12L=62 [0.0 0.0 1,14
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.50 0.37 2.9 0.0 [2d12/30 L=425 [0.0 0.0 1,14
550.0 [0.52 15.7 [15.7 0.09 0.33 0.51 5.2 0.0 [2d12/121L=62 0.0 0.0 20,14
45 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.28 0.60 8.6 0.0 2d12/12L=62 [0.0 0.0 1,20
s=2,m=4 [100.0 0.52 [15.7 |15.7 0.09 0.19 0.56 7.9 0.0 [2d12/25L=75 [0.0 0.0 1,20
200.0 [0.52 15.7 [15.7 0.09 0.36 0.62 9.0 0.0 [2d12/12L=62 (.0 0.0 1,20
46 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.38 0.55 54 0.0 2d12/12L=62 [0.0 0.0 25,18
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.60 0.38 2.6 0.0 [2d12/30L=425 0.0 0.0 1,18
550.0 0.52 15.7 [15.7 0.09 0.58 0.55 5.5 0.0 [2d12/121L=62 (0.0 0.0 20,18
47 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.66 0.56 5.2 0.0 2d12/12L=62 [0.0 0.0 23,13
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.52 0.40 2.7 0.0 [2d12/30L=425 0.0 0.0 1,13
550.0 0.52 15.7 [15.7 0.09 0.48 0.55 5.1 0.0 [2d12/12L=62 0.0 0.0 20,13
48 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.38 0.64 9.7 0.0 2d12/12L=62 (0.0 0.0 25,20
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.15 0.59 8.9 0.0 [2d12/20L=75 (.0 0.0 1,20
200.0 0.52 15.7 [15.7 0.09 0.41 0.65 9.8 0.0 2d12/121=62 [0.0 0.0 20,20
49 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.45 0.53 5.1 0.0 2d12/12L=62 [0.0 0.0 25,12
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.52 0.38 2.7 0.0 [2d12/30L=425 0.0 0.0 1,12
550.0 0.52 15.7 [15.7 0.09 0.67 0.54 5.3 0.0 2d12/12L=62 0.0 0.0 26,12
52 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.53 0.53 45 0.0 [2d12/12L=62 0.0 0.0 29,4
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV |AfT [Staffe Scorr. P Af long. Rif. cmb
s=2,m=4 252.5 0.52 15.7 |15.7 0.09 0.12 0.44 3.0 0.0 2d12/30L=380 (0.0 0.0 28,4
505.0 0.52 15.7 [15.7 0.09 0.47 0.54 46 0.0 [2d12/12L=62 0.0 0.0 30,4
53 ok,0k 0.0 052 157 [15.7 0.09 [1.22e-03 0.54 8.8 0.0 2d12/12L=62 [0.0 0.0 29,29
s=2,m=4 87.5 |0.52 15.7 [15.7 0.09 0.06 0.57 9.3 0.0 2d12/20L=50 (0.0 0.0 1,29
175.0 0.52 15.7 [15.7 0.09 0.23 0.60 9.9 0.0 2d12/12L=62 (0.0 0.0 1,29
55 ok,0k 0.0 0.52 157 [15.7 0.09 0.65 0.54 45 0.0 [2d12/12L=62 0.0 0.0 23,7
s=2,m=4 252.5 0.52 15.7 |15.7 0.09 0.13 0.44 2.9 0.0 2d12/30L=380 (0.0 0.0 20,7
505.0 0.52 15.7 [15.7 0.09 0.55 0.55 46 0.0 [2d12/12L=62 0.0 0.0 20,7
56 ok,0k 0.0 0.52 157 1157 0.09 2.11e-03 0.54 8.8 0.0 2d12/12L=62 [0.0 0.0 23,23
s=2,m=4 87.5 |0.52 15.7 15.7 0.09 0.06 0.57 9.4 0.0 2d12/20L=50 (0.0 0.0 1,23
175.0 0.52 15.7 [15.7 0.09 0.25 0.61 10.0 0.0 [2d12/12L=62 (0.0 0.0 1,23
57 ok,0k 0.0 0.52 157 [15.7 0.09 4.26e-04 0.54 8.8 0.0 2d12/12L=62 [0.0 0.0 21,20
s=2,m=4 87.5 |0.52 15.7 |15.7 0.09 0.10 0.59 9.7 0.0 2d12/20L=50 (0.0 0.0 1,20
175.0 0.52 15.7 [15.7 0.09 0.40 0.65 10.6 0.0 [2d12/12L=62 0.0 0.0 1,20
58 ok,0k 0.0 0.52 157 [15.7 0.09 0.66 0.57 5.5 0.0 2d12/12L=62 (0.0 0.0 23,4
s=2,m=4 252.5 0.52 [15.7 [15.7 0.09 0.26 0.42 2.9 0.0 [2d12/30L=380 (0.0 0.0 1,4
505.0 0.52 15.7 [15.7 0.09 0.58 0.58 55 0.0 [2d12/12L=62 0.0 0.0 1,4

59 ok,0k 0.0 [1.12 B.3 9.4 0.22 0.85 0.22
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.26 0.15
650.0 [1.12 6.3 9.4 0.22 0.90 0.24
60 ok,0k 0.0 [1.12 B.3 9.4 0.22 0.83 0.21
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.23 0.13
650.0 [1.12 6.3 9.4 0.22 0.84 0.21
61 ok,0k 0.0 [1.12 B.3 9.4 0.22 0.85 0.26
s=3,m=4 325.0 0.75 .3 6.3 0.18 0.24 0.18
650.0 [1.12 6.3 9.4 0.22 0.91 0.26
62 ok,0k 0.0 [1.12 .3 9.4 0.22 0.88 0.15
s=3,m=4 325.0 0.75 .3 6.3 0.18 0.08 0.12
650.0 [1.12 6.3 9.4 0.22 0.83 0.16
63 ok,0k 0.0 [1.12 .3 9.4 0.22 0.85 0.15
s=3,m=4 325.0 0.75 .3 6.3 0.18 0.08 0.12
650.0 [1.12 6.3 9.4 0.22 0.83 0.15
64 ok,0k 0.0 [1.49 B.3 12.6 0.27 0.76 0.30
s=3,m=4 325.0 0.75 .3 6.3 0.18 0.26 0.22
650.0 [1.12 6.3 9.4 0.22 0.89 0.27

0.0 [2d8/5L=50 0.0 0.0 10,26
0.0 [2d8/15L=550 [0.0 0.0 1,26
0.0 2d8/5 L=50 0.0 0.0 9,26
0.0 [2d8/5 L=50 0.0 0.0 7,29
0.0 [2d8/15L=550 [0.0 0.0 1,29
0.0 [2d8/5 L=50 0.0 0.0 9,29
0.0 [2d8/5 L=50 0.0 0.0 10,30
0.0 [2d8/15L=550 0.0 0.0 1,30
0.0 [2d8/5 L=50 0.0 0.0 9,30
0.0 [2d8/5 L=50 0.0 0.0 9,25
0.0 [2d8/15L=550 0.0 0.0 1,25
0.0 [2d8/5 L=50 0.0 0.0 7,25
0.0 [2d8/5 L=50 0.0 0.0 4,26
0.0 [2d8/15L=550 [0.0 0.0 1,26
0.0 [2d8/5 L=50 0.0 0.0 7,26
0.0 [2d8/5 L=50 0.0 0.0 7,26
0.0 [2d8/15L=550 [0.0 0.0 1,26
0.0 [2d8/5 L=50 0.0 0.0 4,26

I NN RN R R R R S R R N R R R R DY N S R N R R R R R R R R R EE
Lo [©|o|o ||| O] 0|00 |00 w = |w o|w|w|o|w o|o|m|m o|m|o|=| 0w
=]
=)

65 ok,ok 0.0 [1.12 B.3 9.4 0.22 0.86 0.23 .0 2d8/5 L=50 0.0 0.0 19,23
s=3,m=4 325.0 |0.75 6.3 6.3 0.18 0.26 0.16 0.0 [2d8/15L=550 (0.0 0.0 1,23
650.0 [1.12 6.3 9.4 0.22 0.91 0.24 0.0 [2d8/5 L=50 0.0 0.0 16,23
66 ok,ok 0.0 [1.12 B.3 9.4 0.22 0.84 0.21 0.0 [2d8/5 L=50 0.0 0.0 14,29
s=3,m=4 325.0 |0.75 6.3 6.3 0.18 0.23 0.13 0.0 [2d8/15L=550 (0.0 0.0 1,29
650.0 [1.12 6.3 9.4 0.22 0.84 0.21 0.0 [2d8/5 L=50 0.0 0.0 16,29
67 ok,ok 0.0 [1.12 B.3 9.4 0.22 0.84 0.21 0.0 [2d8/5 L=50 0.0 0.0 14,29
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.23 0.13 0.0 [2d8/15L=550 [0.0 0.0 1,29
650.0 [1.12 6.3 9.4 0.22 0.86 0.21 0.0 [2d8/5 L=50 0.0 0.0 16,29
68 ok,ok 0.0 [1.12 .3 9.4 0.22 0.85 0.21 0.0 [2d8/5 L=50 0.0 0.0 14,26
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.23 0.13 0.0 [2d8/15L=550 [0.0 0.0 1,26
650.0 |1.12 6.3 9.4 0.22 0.87 0.21 0.0 [2d8/5 L=50 0.0 0.0 16,26
69 ok,ok 0.0 [1.12 .3 9.4 0.22 0.84 0.21 0.0 [2d8/5 L=50 0.0 0.0 14,26
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.23 0.13 0.0 [2d8/15L=550 [0.0 0.0 1,26
650.0 |1.12 6.3 9.4 0.22 0.85 0.21 0.0 [2d8/5 L=50 0.0 0.0 13,26
70 ok,ok 0.0 [1.12 6.3 9.4 0.22 0.94 0.22 0.0 [2d8/5 L=50 0.0 0.0 14,20
s=3,m=4 325.0 0.75 6.3 6.3 0.18 0.26 0.13 0.0 [2d8/15L=550 [0.0 0.0 1,20
650.0 [1.12 6.3 9.4 0.22 0.86 0.20 0.0 [2d8/5 L=50 0.0 0.0 13,20
71 ok,0k 0.0 10.75 6.3 6.3 0.18 0.09 0.36 0.0 [2d8/5 L=50 0.0 0.0 1,13
s=3,m=4 95.0 [0.75 6.3 6.3 0.18 0.02 0.35 3.0 0.0 [2d8/15L=90 [0.0 0.0 1,13
190.0 0.75 6.3 6.3 0.18 4.86e-04 0.34 2.9 0.0 [2d8/5L=50 0.0 0.0 1,13
72 ok,0k 0.0 10.75 B.3 6.3 0.18 0.09 0.36 3.1 0.0 [2d8/5L=50 0.0 0.0 1,13
s=3,m=4 95.0 [0.75 .3 6.3 0.18 0.02 0.35 3.0 0.0 [2d8/15L=90 [0.0 0.0 1,13
190.0 0.75 6.3 6.3 0.18 4.86e-04 0.34 2.9 0.0 [2d8/5L=50 0.0 0.0 1,13

Trave %Af IAf inf. |Af. sup x/d |erif. ver.VIT AfV AfT Scorr. P |Af long.

1.49 15.69 [15.69 |0.27 0.94 0.65 10.64 0.0 0.0 0.0
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLE
Trave |Pos. [rRfck rRfyk rPfck Rif.cmb wWR wF P Rif.cmb dR dF P Rif. cmb
cm mm_ mm mm cm cm cm
29 0.0 [0.11 0.23 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.35 0.29 0.0 [100,101,0
275.0 0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0
550.0 [0.08 0.16 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
30 0.0 0.08 0.15 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 7.61e-03 /6.36e-03 0.0 [100,101,0
100.0 |0.04 0.08 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
200.0 |0.08 0.15 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
31 0.0 [0.08 0.16 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.35 0.28 0.0 [100,101,0
275.0 |0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0
550.0 |0.12 0.23 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
32 0.0 0.17 0.34 0.0 [100,100,0 0.08 0.0 0.0 [100,0,0 |0.82 0.70 0.0 [100,101,0
275.0 0.25 0.51 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0
33 0.0 [0.15 0.30 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.02 0.02 0.0 [100,101,0
100.0 0.09 0.18 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
200.0 0.15 0.30 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
34 0.0 0.15 0.31 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.81 0.70 0.0 [100,101,0
275.0 0.25 0.51 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.18 0.35 0.0 [100,100,0 0.08 |0.0 0.0 [100,0,0
35 0.0 0.17 0.34 0.0 [100,100,0 0.08 0.0 0.0 [100,0,0 |0.80 0.70 0.0 [100,101,0
275.0 0.25 0.51 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0
36 0.0 0.15 0.30 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.02 0.01 0.0 [100,101,0
100.0 0.09 0.19 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
200.0 |0.15 0.30 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
37 0.0 0.15 0.31 0.0 [100,100,0 0.07 0.0 0.0 [100,0,0 0.81 0.70 0.0 [100,101,0
275.0 0.25 0.51 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.18 0.35 0.0 [100,100,0 0.08 |0.0 0.0 100,0,0
38 0.0 0.29 0.59 0.0 [100,100,0 0.16 |0.15 [0.0 [100,101,0 |0.67 0.53 0.0 [100,101,0
275.0 10.21 0.42 0.0 [100,100,0 0.10 0.09 0.0 [100,101,0
550.0 0.12 0.24 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
39 0.0 0.12 0.23 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.01 0.01 0.0 [100,101,0
100.0 |0.08 0.15 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
200.0 0.15 0.30 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
40 0.0 [0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0 |0.80 0.68 0.0 [100,101,0
275.0 |0.25 0.50 0.0 [100,100,0 0.13 |0.12 |0.0 [100,101,0
550.0 0.18 0.35 0.0 [100,100,0 0.08 |0.0 0.0 [100,0,0
41 0.0 [0.34 0.68 0.0 [100,100,0 0.20 |0.18 [0.0 [100,101,0 |0.65 0.52 0.0 [100,101,0
275.0 0.19 0.39 0.0 [100,100,0 0.09 0.08 0.0 [100,101,0
550.0 0.11 0.21 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
42 0.0 |0.10 0.21 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.02 0.03 0.0 [100,101,0
100.0 0.07 0.14 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
200.0 0.15 0.29 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
43 0.0 [0.15 0.31 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.78 0.66 0.0 [100,101,0
275.0 0.25 0.51 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.17 0.35 0.0 [100,100,0 0.08 |0.0 0.0 [100,0,0
44 0.0 0.29 0.58 0.0 [100,100,0 0.16 |0.14 0.0 [100,101,0 |0.66 0.53 0.0 [100,101,0
275.0 10.21 0.42 0.0 [100,100,0 0.10 0.09 0.0 [100,101,0
550.0 |0.12 0.25 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
45 0.0 0.12 0.23 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.01 0.01 0.0 [100,101,0
100.0 0.08 0.16 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
200.0 |0.15 0.31 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
46 0.0 0.16 0.31 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0 |0.78 0.67 0.0 [100,101,0
275.0 0.25 0.50 0.0 [100,100,0 0.13 0.12 0.0 [100,101,0
550.0 0.17 0.35 0.0 [100,100,0 0.08 |0.0 0.0 100,0,0
47 0.0 0.15 0.30 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.72 0.62 0.0 [100,101,0
275.0 10.22 0.44 0.0 [100,100,0 0.10 0.10 0.0 [100,101,0
550.0 0.13 0.26 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
48 0.0 [0.11 0.22 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.01 0.01 0.0 [100,101,0
100.0 |0.07 0.13 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
200.0 |0.12 0.23 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
49 0.0 [0.12 0.24 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.73 0.63 0.0 [100,101,0
275.0 |0.22 0.44 0.0 [100,100,0 0.10 |0.10 [0.0 [100,101,0
550.0 0.17 0.33 0.0 [100,100,0 0.08 |0.0 0.0 [100,0,0
52 0.0 [0.16 0.33 0.0 [100,100,0 0.07 |0.0 0.0 [100,0,0 [0.44 0.31 0.0 [100,101,0
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave |Pos. [Rfck rRfyk rPfck Rif.cmb wWR wF P Rif.cmb dR dF P Rif.cmb
252.5 10.04 0.08 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
505.0 0.18 0.36 0.0 [100,100,0 0.08 0.08 0.0 [100,101,0
53 0.0 0.0 6.34e-06 0.0 [0,100,0 0.0 0.0 0.0 [0,0,0 0.07 0.06 0.0 [100,101,0
87.5 10.02 0.05 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
175.0 0.09 0.19 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
55 0.0 0.17 0.33 0.0 [100,100,0 0.08 0.0 0.0 [100,0,0 |0.43 0.36 0.0 [100,101,0
252.5 10.04 0.08 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
505.0 |0.18 0.36 0.0 [100,100,0 0.08 |0.08 [0.0 [100,101,0
56 0.0 0.0 2.51e-05 0.0 0,100,0 0.0 0.0 0.0 0,0,0 0.06 0.05 0.0 [100,101,0
87.5 10.03 0.05 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
175.0 |0.10 0.21 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0
57 0.0 [2.69e-05 2.23e-05 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.07 0.06 0.0 [100,101,0
87.5 10.04 0.09 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
175.0 0.17 0.34 0.0 [100,100,0 0.08 |0.0 0.0 100,0,0
58 0.0 10.24 0.49 0.0 [100,100,0 0.12 |0.11 0.0 [100,101,0 |0.36 0.32 0.0 [100,101,0
252.5 0.11 0.22 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0
505.0 0.24 0.49 0.0 [100,100,0 0.12 0.12 0.0 [100,101,0
59 0.0 [0.16 0.20 0.0 [100,100,0 0.03 |0.03 0.0 [100,101,0 |0.30 0.32 0.0 [100,101,0
325.0 |0.14 0.23 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 0.26 0.31 0.0 [100,100,0 0.06 0.07 0.0 [100,101,0
60 0.0 0.23 0.27 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.24 0.23 0.0 [100,101,0
325.0 [0.13 0.20 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0
650.0 0.23 0.27 0.0 [100,100,0 0.05 0.06 0.0 [100,101,0
61 0.0 [0.22 0.26 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.25 0.26 0.0 [100,101,0
325.0 0.13 0.21 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 |0.22 0.27 0.0 [100,100,0 0.04 0.06 0.0 [100,101,0
62 0.0 1|0.08 0.09 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.12 0.13 0.0 [100,101,0
325.0 |0.05 0.07 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 10.10 0.13 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
63 0.0 |0.08 0.10 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.12 0.13 0.0 [100,101,0
325.0 0.04 0.07 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 10.10 0.12 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
64 0.0 0.25 0.25 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 [0.49 0.49 0.0 [100,101,0
325.0 0.15 0.23 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 |0.15 0.18 0.0 [100,100,0 0.03 0.03 |0.0 [100,101,0
65 0.0 [0.16 0.20 0.0 [100,100,0 0.03 |0.03 [0.0 [100,101,0 |0.30 0.32 0.0 [100,101,0
325.0 |0.14 0.23 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 |0.26 0.31 0.0 [100,100,0 0.06 [0.07 [0.0 [100,101,0
66 0.0 0.22 0.27 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.24 0.22 0.0 [100,101,0
325.0 0.13 0.20 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 0.23 0.28 0.0 [100,100,0 0.05 0.06 0.0 [100,101,0
67 0.0 0.22 0.26 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.24 0.23 0.0 [100,101,0
325.0 |0.13 0.20 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 0.23 0.28 0.0 [100,100,0 0.05 0.06 0.0 [100,101,0
68 0.0 [0.21 0.26 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.24 0.23 0.0 [100,101,0
325.0 |0.13 0.20 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 10.24 0.29 0.0 [100,100,0 0.05 0.06 0.0 [100,101,0
69 0.0 [0.22 0.26 0.0 [100,100,0 0.04 |0.05 0.0 [100,101,0 |0.25 0.24 0.0 [100,101,0
325.0 |0.12 0.20 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.24 0.29 0.0 [100,100,0 0.05 0.06 0.0 [100,101,0
70 0.0 1[0.28 0.34 0.0 [100,100,0 0.06 [0.07 |0.0 [100,101,0 0.47 0.46 0.0 [100,101,0
325.0 0.14 0.23 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
650.0 0.14 0.17 0.0 [100,100,0 0.0 |0.03 0.0 0,101,0
71 0.0 1|0.05 0.08 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.06 0.06 0.0 [100,101,0
95.0 |0.01 0.02 0.0 [100,100,0 0.0 [0.0 0.0 0,0,0
190.0 0.0 3.96e-04 0.0 0,100,0 0.0 [0.0 0.0 0,0,0
72 0.0 10.05 0.08 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.06 0.06 0.0 [100,101,0
95.0 |0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
190.0 0.0 3.96e-04 0.0 0,100,0 0.0 [0.0 0.0 0,0,0
Trave rRfck rRfyk rPfck WR WwWF wP dR dF dP
0.34 0.68 0.0 0.20 /0.18 0.0 0.82 0.70 0.0
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.11. VERIFICHE SLU ED SLE PILASTRI

W
Verifica MM
Mazsimo |0.82

0.0
077
0.75
072
070
0E7
0BG
062
0.0
057
0.55
052
0.50
0.47

Minimo |0.49

Fange | Default

Werifica VAT

W azsimo |0L64

E 0.53

Minimo  |0.52

Fange | Default

0.73

L o

.

0.68

0.71

.

0.74
0.73

0.72

L
L’ .

0.66
.63

-

0.67

ST

.

0.71

Figura 11.11 — 1 — Verifica N-M Pilastri

0.56
- oss
b ] 0.60
. 0.57
b
54
0.5
" | }
.53
64 05
}ﬂ.&?
0.60
0.60
0.60

0.60
0.60
}a_ SL"” 0.60
}0_ 5L"53 0.60
0.59 b, 5&153 | !a.sa
}O'“ st
0.60

Figura 11.11 — 2 — Verifica V-T Pilastri
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REGIONE EMILIA ROMAGNA
AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
4 : 0.39
Tens. cls rare .
: . 274e-02
Maszimo |0.48 7.624e-02 47
i f
0.40 443e-02 }ﬂ 46
0.37 - -
e < .305e-02
iz :
L .888e-02
0% 46 F 0e-02 47
t }ﬂ }ﬂ
016 10
44 46
013 -
e F'O e-02
Minimo | 7624202 0.36 .705e-02 48
: .003e-02 -
Fange | Default }a L}
.27 140
031 L'G 7e.02 }0.47
.22 0.36 }a 13
1
0.24

Figura 11.11 — 3 - S.L.E. Pilastri: tensioni cls comb. rare

Tens. acc rare
M assimo [0.38

Minima | 5.121e-02
Range Diefault

Figura 11.

0.30

.528e-02
121e-02

}0.36
470e-02
}6.3Jﬁ2e-02 }”-35
.730e-02
}s.sE}e-oz }”'35
7.100e-02
}0.34 }s A pohe }0.35
.707e-02
}s.oLs&e-oz }“-3 7
0.16
}a.ss

17.0726-02
.967e-02
.790e-02

7.220e-02
}0.34

11 -4 - S.L.E. Pilastri: tensioni acciaio comb. rare

0.23

0.20

215 0.23

0.15
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

e
Tens. cls perm.
WMazsimo | 0.0

0.0

coooooooooooo
CcooooooooooDo D

Minirmo | 0.0 L 0
Range | Default }a
.0

Figura 11.11 — 5 - S.L.E. Pilastri: tensioni cls comb. Permanenti

4
3
z 2 B
Ea
éigiz A v 12
e
11
P 10
15
P 14
13
50
17
51
54

16
20
s 24
by w8
by W7
25

Figura 11.11 — 6 — Numerazione delle sezioni
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLU
Pilas. Note tato Quota %Af I.snell. Armat. long. |verif. \ver.rid Staffe ver. VIT Rif.cmb
cm L=cm
1 s=1,m=3 ok,ok 60.0 [2.38 |0.98 4d18 4+6d18 0.73 0.11 2+2d8/5L=80 0.61 29,35,30
170.0 [2.38 0.98 4d18 4+6d18 [0.16 0.11 2+2d8/15 L=300 0.61 4,35,30
[0=1.0;1.0] 400.0 [2.38 0.98 4d18 4+6 d18 0.63 [0.10 R2+2d8/5L=80 0.61 29,35,30
2 s=1,m=3 ok,ok 60.0 [2.38 |0.82 4d18 4+6d18 0.60 0.11 2+2d8/5L.=80 [0.57 29,35,26
170.0 [2.38 0.82 4d18 4+6d18 0.15 |0.10 2+2d8/20 L=300 0.57 13,35,26
[0=1.0;1.0] 400.0 [2.38 0.82 4d18 4+6 d18 0.58 [0.10 R2+2d8/5L=80 [0.57 30,35,26
3 s=1,m=3 |ok,ok -60.0 [2.38 0.82 4d18 4+6d18 [0.61 0.11 2+2d8/5L=80 [0.55 32,30,35
170.0 [2.38 0.82 4d18 4+6d18 0.14 [0.10 2+2d8/20 L=300 0.55 13,30,35
[b=1.0;1.0] 400.0 [2.38 |0.82 4d18 4+6d18 0.56 [0.10 2+2d8/5L=80 0.55 35,30,35
4 s=1,m=3 |ok,ok 60.0 [2.38 |1.07 4d18 4+6d18 0.73 0.11 2+2d8/5L=80 [0.56 32,30,31
170.0 2.38 [1.07 4d18 4+6d18 [0.16 0.11 2+2d8/20 L=300 0.56 13,30,31
[b=1.0;1.0] 400.0 2.38 [1.07 4d18 4+6d18 0.63 .10 2+2d8/5L=80 [0.56 32,30,31
5 s=1,m=3 |ok,0ok 60.0 [2.38 0.58 4d18 4+6d18 0.78 [0.15 2+2d8/5L=80  0.63 9,29,20
170.0 [2.38 0.58 4d18 4+6d18 0.13 [0.14 2+2d8/15 L=300 0.64 10,29,20
[0=1.0;1.0] 400.0 [2.38 0.58 4d18 4+6d18 0.68 [0.14 2+2d8/5L.=80  0.64 29,29,20
6 s=1,m=3 |ok,ok 60.0 [2.38 |1.09 4d18 4+6d18 0.45 [0.14 2+2d8/5L=80 0.56 9,30,9
170.0 2.38 [1.09 4d18 4+6d18 0.15 [0.13 2+2d8/15 L=300 0.56 12,30,9
[0=1.0;1.0] 400.0 2.38 |1.09 4d18 4+6d18 0.36 |0.13 2+2d8/5L.=80  0.56 30,30,9
7 s=1,m=3 |ok,ok -60.0 [2.38 |1.28 4d18 4+6 d18 0.47 [0.14 2+2d8/5L=80 0.53 16,35,16
170.0 [2.38 [1.28 4d18 4+6d18 0.15 [0.13 2+2d8/20 L=300 0.53 13,35,16
[0=1.0;1.0] 400.0 [2.38 |1.28 4d18 4+6d18 0.35 [0.12 2+2d8/5L=80  0.54 35,35,16
8 s=1,m=3 |ok,ok 60.0 [2.38 0.74 4d18 4+6d18 0.75 [0.15 2+2d8/5L=80  [0.59 16,32,21
170.0 2.38 0.74 4d18 4+6d18 0.12 [0.14 2+2d8/20 L=300 0.59 19,32,21
[0=1.0;1.0] 400.0 [2.38 0.74 4d18 4+6 d18 0.67 [0.14 2+2d8/5L.=80  0.60 32,32,21
9 s=1,m=3 |ok,ok 60.0 [2.38 0.53 4d18 4+6 d18 0.77 [0.14 2+2d8/5L=80 [0.63 9,35,30
170.0 2.38 0.53 4d18 4+6d18 0.13 [0.14 2+2d8/15 L=300 0.63 10,35,30
[0=1.0;1.0] 400.0 [2.38 0.53 4d18 4+6 d18 0.64 [0.13 2+2d8/5L.=80  0.63 29,35,30
10 s=1,m=3 ok,ok 60.0 [2.38 [0.92 4d18 4+6d18 045 (.14 2+2d8/5L=80 [0.55 9,30,10
170.0 2.38 0.92 4d18 4+6d18 0.16 |0.13 2+2d8/15 L=300 0.55 13,30,10
[0=1.0;1.0] 400.0 2.38 0.92 4d18 4+6d18 0.32 |0.13 R2+2d8/5 L=80 |0.56 30,30,10
11 s=1,m=3 ok,ok 60.0 [2.38 [1.10 4d18 4+6d18 0.47 0.14 R2+2d8/5L=80 |0.53 16,29,16
170.0 2.38 [1.10 4d18 4+6d18 0.16 |0.13 2+2d8/20 L=300 0.53 16,29,16
[0=1.0;1.0] 400.0 [2.38 [1.10 4d18 4+6 d18 0.31 [0.12 R2+2d8/5L=80 [0.53 35,29,16
12 s=1,m=3 |ok,0ok 60.0 [2.38 0.53 4d18 4+6d18 0.74 [0.14 2+2d8/5 L=80 |0.59 16,30,21
170.0 [2.38 0.53 4d18 4+6d18 0.13 [0.14 2+2d8/20 L=300 0.60 13,30,21
[b=1.0;1.0] 400.0 2.38 |0.53 4d18 4+6d18 0.62 0.13 2+2d8/5L=80 0.60 32,30,21
13 s=1,m=3 |ok,0ok 60.0 [2.38 0.64 4d18 4+6d18 0.71 |0.18 2+2d8/5L=80  0.59 9,30,29
170.0 [2.38 0.64 4d18 4+6d18 0.15 |0.18 2+2d8/15 L=300 0.60 4,30,29
[b=1.0;1.0] 400.0 2.38 |0.64 4d18 4+6d18 0.58 0.17 2+2d8/5L=80  0.60 29,30,29
14 s=1,m=3 |ok,0ok -60.0 2.38 |1.31 4d18 4+6d18 0.46 [0.12 2+2d8/5L=80 0.55 17,35,9
170.0 [2.38 11.31 4d18 4+6d18 0.17 0.11 2+2d8/20 L=300 0.55 13,35,9
[0=1.0;1.0] 400.0 2.38 |1.31 4d18 4+6d18 0.28 0.11 2+2d8/5L=80 0.55 30,35,9
15 s=1,m=3 |ok,ok 60.0 [2.38 |1.20 4d18 4+6d18 0.46 [0.14 2+2d8/5L=80  0.52 16,29,13
170.0 [2.38 [1.20 4d18 4+6d18 0.17 [0.13 2+2d8/20 L=300 0.52 13,29,13
[0=1.0;1.0] 400.0 2.38 |1.20 4d18 4+6d18 0.28 [0.12 2+2d8/5L=80  0.52 35,29,13
16 s=1,m=3 lok,0ok -60.0 22.38 0.51 4d18 4+6 d18 0.73 [0.14 R2+2d8/5 L=80  |0.60 16,30,25
170.0 2.38 |0.51 4d18 4+6d18 0.13 [0.13 2+2d8/20 L=300 0.60 13,30,25
[0=1.0;1.0] 400.0 2.38 0.51 4d18 4+6d18 0.59 [0.13 2+2d8/5L=80  0.60 32,30,25
17 s=1,m=3 |ok,0ok 60.0 [2.38 0.70 4d18 4+6 d18 0.67 0.21 2+2d8/5L=80 [0.58 7,20,20
170.0 2.38 0.70 4d18 4+6d18 0.16 |0.20 2+2d8/15 L=300 0.58 1,20,20
[0=1.0;1.0] 400.0 [2.38 0.70 4d18 4+6 d18 0.57 |0.20 2+2d8/5L.=80  0.59 23,20,20
18 s=1,m=3 ok,ok 60.0 [2.38 |0.86 4d18 4+6d18 0.46 0.11 2+2d8/5L=80 [0.55 13,23,7
170.0 [2.38 0.86 4d18 4+6d18 [0.16 0.11 2+2d8/20 L=300 0.55 12,23,7
[0=1.0;1.0] 400.0 [2.38 0.86 4d18 4+6 d18 0.31 [0.10 2+2d8/5 L=80 [0.55 20,23,7
19 s=1,m=3 ok,ok 60.0 [2.38 [1.67 4d18 4+6d18 0.46 0.14 R+2d8/5L=80 |0.53 13,23,13
170.0 2.38 [1.67 4d18 4+6d18 0.17 |0.13 2+2d8/20 L=300 0.53 13,23,13
[0=1.0;1.0] 400.0 [2.38 |1.67 4d18 4+6d18 0.32 [0.13 R2+2d8/5L=80 |0.53 25,23,13
20 s=1,m=3 |ok,ok 60.0 [2.38 0.53 4d18 4+6d18 0.72 [0.14 2+2d8/5 L=80 |0.59 14,20,25
170.0 [2.38 0.53 4d18 4+6d18 0.13 [0.14 2+2d8/20 L=300 0.59 13,20,25
[b=1.0;1.0] 400.0 [2.38 |0.53 4d18 4+6d18 0.62 0.13 2+2d8/5L=80 0.60 26,20,25
21 s=1,m=3 |ok,ok -60.0 [2.38 |1.28 4d18 4+6d18 0.79 [0.19 R2+2d8/5L=80 0.61 23,20,23
170.0 [2.38 [1.28 4d18 4+6d18 0.15 [0.18 2+2d8/15 L=300 0.61 4,20,23
[b=1.0;1.0] 400.0 2.38 [1.28 4d18 4+6d18 0.73 .18 2+2d8/5L=80 0.61 23,20,23
22 s=1,m=3 |ok,0ok -60.0 [2.38 |1.06 4d18 4+6d18 0.48 [0.12 2+2d8/5L=80 [0.56 7,25,7
170.0 [2.38 [1.06 4d18 4+6d18 0.16 0.11 2+2d8/15 L=300 0.56 15,25,7
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Note tato Quota %Af r.snell. /Armat. long. \verif. ver. rid [Staffe ver. V/T Rif.cmb
[b=1.0;1.0] 400.0 [2.38 [1.06 4d18 4+6d18 0.38 0.11 2+2d8/5L=80 [0.56 20,25,7
23 s=1,m=3 pok,ok -60.0 2.38 [1.14 4d18 4+6 d18 0.48 0.14 2+2d8/5L.=80 [0.53 14,25,4
170.0 2.38 [1.14 4d18 4+6d18 0.16 |0.13 2+2d8/20 L=300 0.53 14,25,4
[b=1.0;1.0] 400.0 2.38 [1.14 4d18 4+6d18 0.37 0.12 2+2d8/5L=80 0.53 25,25,4
24 s=1,m=3 ok,ok -60.0 .38 |0.63 4d18 4+6d18 0.76 .15 R2+2d8/5L=80 |0.60 14,26,35
170.0 2.38 0.63 4d18 4+6d18 0.13 [0.14 2+2d8/20 L=300 [0.60 13,26,35
[b=1.0;1.0] 400.0 2.38 0.63 4d18 4+6 d18 0.68 0.14 2+2d8/5L=80 0.60 26,26,35
25 s=1,m=3 |ok,0ok 60.0 [2.38 |1.44 4d18 4+6 d18 0.82 [0.14 R2+2d8/5L=80 [0.63 23,25,32
170.0 2.38 [1.44 4d18 4+6d18 0.16 [0.13 2+2d8/15 L=300 [0.63 7,25,32
[b=1.0;1.0] 400.0 12.38 [1.44 4d18 4+6d18 0.72 .13 2+2d8/5L=80 |0.64 23,25,32
26 s=1,m=3 |ok,0ok -60.0 [2.38 |1.18 4d18 4+6 d18 0.63 [0.14 R2+2d8/5L=80 [0.59 23,25,26
170.0 2.38 [1.18 4d18 4+6d18 0.16 [0.13 2+2d8/15 L=300 [0.59 15,25,26
[b=1.0;1.0] 400.0 12.38 [1.18 4d18 4+6d18 0.61 [0.13 2+2d8/5L=80 |0.59 20,25,26
27 s=1,m=3 ok,ok 60.0 .38 [1.16 4d18 4+6d18 0.66 0.14 R+2d8/5L=80 |0.56 26,20,29
170.0 2.38 [1.16 4d18 4+6d18 0.16 [0.13 2+2d8/20 L=300 [0.56 14,20,29
[0=1.0;1.0] 400.0 2.38 |1.16 4d18 4+6 d18 0.57 [0.13 2+2d8/5L.=80  0.56 25,20,29
28 s=1,m=3 ok,ok 60.0 .38 [1.20 4d18 4+6d18 0.80 0.14 R+2d8/5L=80 |0.57 26,20,33
170.0 2.38 [1.20 4d18 4+6d18 0.17 [0.13 2+2d8/15 L=300 [0.58 19,20,33
[b=1.0;1.0] 400.0 2.38 |1.20 4d18 4+6d18 0.71 [0.13 2+2d8/5L=80 0.58 26,20,33
50 s=1,m=3 ok,ok 60.0 .38 |0.53 4d18 4+6d18 0.68 0.12 2+2d8/5L=80 [0.60 9,29,20
170.0 2.38 0.53 4d18 4+6 d18 0.17 0.11 2+2d8/20 L=300 [0.60 4,29,20
[0=1.0;1.0] 400.0 [2.38 0.53 4d18 4+6 d18 [0.43 0.11 2+2d8/5L=80  0.60 29,29,20
51 s=1,m=3 ok,ok 60.0 .38 [1.10 4d18 4+6d18 0.61 0.17 2+2d8/5L.=80 [0.59 7,23,20
170.0 2.38 [1.10 4d18 4+6 d18 0.17 [0.17 2+2d8/20 L=300 [0.59 9,23,20
[b=1.0;1.0] 400.0 2.38 [1.10 4d18 4+6d18 0.42 (.16 2+2d8/5L=80 0.60 23,23,20
54 s=1,m=3 ok,ok 60.0 .38 |0.52 4d18 4+6d18 0.71 0.13 2+2d8/5L.=80 [0.59 23,23,20
170.0 [2.38 0.52 4d18 4+6 d18 0.16 |0.12 2+2d8/20 L=300 0.59 7,23,20
[b=1.0;1.0] 400.0 2.38 |0.52 4d18 4+6d18 0.54 0.12 2+2d8/5L=80 0.60 23,23,20
Pilas. %Af Ir. snell. verif. \ver. rid ver. VIT
2.38 |1.67 0.82 |0.21 0.64
Verifiche SLE
Pilas. Pos. [rRfck rRfyk rPfck Rif.cmb |Pos. [Rfck rRfyk [rPfck [Rif.cmb
cm cm
1 0.0 024 016 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.38 0.29 [0.0 [100,100,0
2 0.0 |0.08 |0.05 0.0 [100,100,0 230.0 0.08 |0.05 0.0 [100,100,0
460.0 0.08 0.05 |0.0 [100,100,0
3 0.0 |0.08 [0.06 0.0 [100,100,0 230.0 0.08 |0.05 0.0 [100,100,0
460.0 0.07 0.05 |0.0 [100,100,0
4 0.0 025 0.17 0.0 [100,100,0 230.0 0.08 |0.05 0.0 [100,100,0
460.0 0.39 0.30 0.0 [100,100,0
5 0.0 0.34 0.21 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.46 0.35 |0.0 [100,100,0
6 0.0 [0.09 0.06 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.09 0.06 [0.0 [100,100,0
7 0.0 1[0.09 0.06 0.0 [100,100,0 230.0 0.09 |0.06 (0.0 [100,100,0
460.0 0.08 0.06 [0.0 [100,100,0
8 0.0 1[0.36 [0.22 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.47 0.36 0.0 [100,100,0
9 0.0 0.34 0.21 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.44 (0.34 0.0 [100,100,0
10 0.0 |0.08 [0.06 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.09 0.06 0.0 [100,100,0
11 0.0 [0.10 [0.07 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.08 0.06 |0.0 [100,100,0
12 0.0 1[0.36 [0.22 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.46 0.36 [0.0 [100,100,0
13 0.0 1|0.33 [0.21 0.0 [100,100,0 230.0 0.11 |0.08 0.0 [100,100,0
460.0 0.36 0.23 0.0 [100,100,0
14 0.0 [0.09 0.06 0.0 [100,100,0 230.0 0.08 |0.06 0.0 [100,100,0
460.0 0.08 0.06 0.0 [100,100,0
15 0.0 [0.10 [0.07 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.09 0.06 [0.0 [100,100,0
16 0.0 0.37 0.22 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Pos. [rRfck rRfyk rPfck Rif.cmb |Pos. [Rfck rRfyk [rPfck [Rif.cmb
460.0 0.47 0.36 [0.0 [100,100,0
17 0.0 1|0.31 0.20 0.0 [100,100,0 230.0 0.11 |0.08 0.0 [100,100,0
460.0 0.30 0.20 [0.0 [100,100,0
18 0.0 [0.09 [0.06 0.0 [100,100,0 230.0 0.08 |0.05 0.0 [100,100,0
460.0 0.06 0.04 0.0 [100,100,0
19 0.0 |0.10 [0.07 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.09 0.06 [0.0 [100,100,0
20 0.0 [0.36 [0.22 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.46 0.36 0.0 [100,100,0
21 0.0 1|0.33 [0.21 0.0 [100,100,0 230.0 0.11 |0.08 0.0 [100,100,0
460.0 0.36 0.23 |0.0 [100,100,0
22 0.0 [0.09 [0.06 0.0 [100,100,0 230.0 0.08 |0.05 0.0 [100,100,0
460.0 0.09 0.06 [0.0 [100,100,0
23 0.0 |0.10 [0.07 0.0 [100,100,0 230.0 0.09 |0.06 0.0 [100,100,0
460.0 0.09 0.06 [0.0 [100,100,0
24 0.0 1|0.37 0.23 0.0 [100,100,0 230.0 0.10 |0.07 0.0 [100,100,0
460.0 0.48 0.37 0.0 [100,100,0
25 0.0 [0.35 [0.22 0.0 [100,100,0 230.0 0.12 |0.08 0.0 [100,100,0
460.0 0.44 0.34 0.0 [100,100,0
26 0.0 |0.10 [0.07 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.11 0.07 0.0 [100,100,0
27 0.0 |0.13 [0.09 0.0 [100,100,0 230.0 0.11 |0.07 0.0 [100,100,0
460.0 0.08 0.05 |0.0 [100,100,0
28 0.0 [0.39 026 0.0 [100,100,0 230.0 0.12 |0.07 0.0 [100,100,0
460.0 0.47 0.38 [0.0 [100,100,0
50 0.0 |0.27 0.16 0.0 [100,100,0 230.0 0.06 |0.04 0.0 [100,100,0
460.0 0.22 0.14 [0.0 [100,100,0
51 0.0 022 0.15 0.0 [100,100,0 230.0 0.09 |0.06 (0.0 [100,100,0
460.0 0.22 0.15 |0.0 [100,100,0
54 0.0 024 0.15 0.0 [100,100,0 230.0 0.06 |0.04 0.0 [100,100,0
460.0 0.21 0.13 |0.0 [100,100,0
Pilas. rRfck rRfyk [rPfck rRfck FRfyk [rPfck
0.48 |0.38 [0.0
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

11.12. VERIFICHE SLU ED SLE TRAVI DI FONDAZIONE

“Werifica N/
W azsimo | 088

2.408¢-02

0:41
“2.4166-02

0:39
2.393¢-02

Minimo | 1.708e-02
Default

0.51

Mirimo | 3.336e-02
Fange Drefault

Figura 11.12 — 2 — Verifica V-T Travi fondazione
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Fessure freq. [mm]

Massimo | 0.0

cooooooooooooo
CcoooooooooooooD

Mirimg | 0.0

Range ‘ Drefault ‘

\0 f>\\\ ™ 00
-0\(..-- 0.0 < 0
0.0 el

0.0 00

Figura 11.12 - 3 — S.L.E. Travi fondazione: fessure comb. frequenti

Fessure perm. [mm] o 5 .

0.0
Magsimo | 0.0 .'\'/ \DK .

=
fe

cooopoopooDoo
oOoooooooooooo

5 __-/ - /_ il E > r
Minmo [00 \030\7\ 0.0 Pl

Fange | Default N_,.f&o _,\«/-’- 0.0 E"D\

Figura 11.12 — 4 — S.L.E. Travi fondazione: fessure comb. quasi perm.

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 128 di 197



REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Mappa (X
Tens. cls rare
M azsimo |0-45

Minima | 9.213e-03
Drefault

6.235e-02
249e-02 g

Mappa ||| RLITIEYY

Tens. acc rare

M azsimo |73

.044e-02

0.25
Minima | 1.394e-02

Fiange | Default

2.106e-02
0.70 0.41

0.70 3.5306:63
0.68

0.66

Figura 11.12 — 6 — S.L.E. Travi fondazione: tensioni acciaio comb. rare
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ARC:

REGIONE EMILIA ROMAGNA

DA
IONALE AUTOSTRADA REGIONALE CISPADANA
PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Mappa E|
Tens. clz perm.
Mazsimo | 0.0

=
=1

coooooooooooD
o ooooooooooooo

HMinima .
D efault

[=]

omo

Figura 11.12 - 7 - S.L.E. Travi fondazione: tensioni cls comb. perm.

192
123
.75 ]
. 82
4 124
.80 i
. 87
& 195
7o e 5
8130 84 126
83 R .
86 43 89 197
. 95 i
88 % 102
114 Y28
45108
148 % 00 o
o1 M9 e 99
‘08 2&; 98 L 105
16 104
110
21 . 103
< 101 1087

Figura 11.12 — 8 — Numerazione delle sezioni
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLU
Trave Note Pos. %Af |Afinf. |Af.sup x/d verif. ver. VIT AfV Af T |Staffe Scorr. P _|Af long. Rif. cmb
cm L=cm
73 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.40 0.28 0.5 0.0 [2d10/15L=94 0.0 0.0 31,11
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.15 0.32 1.4 0.0 [2d10/26 L=362 0.0 0.0 32,8
550.0 0.21 [18.8 |12.6 0.10 0.70 0.40 2.4 0.0 [2d10/15L=94 0.0 0.0 28,8
74 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.58 0.13 0.8 0.0 [2d10/26 L=200 0.0 0.0 1,31
s=4,m=1 200.0 0.21 [18.8 [12.6 0.10 0.58 0.13 0.7 0.0 [2d10/26 L=200 0.0 0.0 1,28
75 ok,0k 0.0 0.21 18.8 [12.6 0.10 0.64 0.40 2.4 0.0 [2d10/15L=94 0.0 0.0 32,19
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.12 0.31 1.4 0.0 [2d10/26 L=362 0.0 0.0 8,19
550.0 0.21 [18.8 [12.6 0.10 0.44 0.28 0.5 0.0 [2d10/15L=94 (0.0 0.0 35,16
76 ok,ok 0.0 0.21 18.8 [12.6 0.05 4.86e-03 [1.68e-03 |1.18e-04 0.0 |2d10/26 L=80 |0.0 0.0 30,9
s=4,m=1 80.0 [0.21 [18.8 |12.6 0.10 0.03 0.06 0.5 0.0 [2d10/26 L=80 0.0 0.0 32,32
77 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.02 0.06 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,31
s=4,m=1 80.0 |0.21 [18.8 |12.6 0.10 4.75e-03 [1.88e-03 2.11e-04 0.0 |2d10/26 L=80 |0.0 0.0 29,14
78 ok,ok 0.0 0.21 188 [12.6 0.10 0.43 0.43 0.6 0.0 [2d10/15L=94 0.0 0.0 31,19
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.21 0.48 1.3 0.0 [2d10/26 L=362 0.0 0.0 35,16
550.0 0.21 [18.8 [12.6 0.10 0.86 0.63 3.3 0.0 [2d10/15L=94 0.0 0.0 1,16
79 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.85 0.14 1.1 0.0 [2d10/26 L=200 |0.0 0.0 1,31
s=4,m=1 200.0 0.21 [18.8 |12.6 0.10 0.85 0.14 1.1 0.0 [2d10/26 L=200 0.0 0.0 1,28
80 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.86 0.64 3.4 0.0 [2d10/15L=94 0.0 0.0 1,19
s=4,m=1 275.0 0.21 18.8 [12.6 0.10 0.21 0.49 1.3 0.0 [2d10/26 L=362 |0.0 0.0 31,19
550.0 0.21 [18.8 [12.6 0.10 0.45 0.45 0.6 0.0 [2d10/15L=94 0.0 0.0 31,16
81 ok,ok 0.0 0.21 188 [12.6 0.05 3.12e-03 [1.67e-03 4.01e-04 0.0 [2d10/26 L=80 [0.0 0.0 30,9
s=4,m=1 80.0 |0.21 [18.8 |12.6 0.10 0.03 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 32,1
82 ok,ok 0.0 0.21 188 [12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,1
s=4,m=1 80.0 [0.21 18.8 [12.6 0.10 3.04e-03 |1.87e-03 4.18e-04 0.0 [2d10/26 L=80 [0.0 0.0 29,14
83 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.38 0.46 0.7 0.0 [2d10/15L=94 0.0 0.0 31,19
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.16 0.49 1.3 0.0 [2d10/26 L=362 0.0 0.0 31,16
550.0 0.21 [18.8 [12.6 0.10 0.85 0.64 3.3 0.0 [2d10/15L=94 [0.0 0.0 1,16
84 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.84 0.12 1.1 0.0 [2d10/26 L=200 0.0 0.0 1,31
s=4,m=1 200.0 0.21 [18.8 |12.6 0.10 0.84 0.12 1.0 0.0 [2d10/26 L=200 0.0 0.0 1,28
85 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.85 0.65 3.4 0.0 [2d10/15L=94 0.0 0.0 1,19
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.20 0.50 1.3 0.0 [2d10/26 L=362 0.0 0.0 31,19
550.0 [0.21 [18.8 [12.6 0.10 0.41 0.46 0.6 0.0 [2d10/15L=94 [0.0 0.0 31,16
86 ok,ok 0.0 0.21 18.8 [12.6 0.05 2.47e-03 [1.63e-03 |1.20e-04 0.0 |2d10/26 L=80 |0.0 0.0 30,4
s=4,m=1 80.0 [0.21 [18.8 |12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,1
87 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,1
s=4,m=1 80.0 |0.21 [18.8 |12.6 0.10 2.39e-03 [1.88e-03 4.86e-04 0.0 2d10/26 L=80 |0.0 0.0 29,14
88 ok,ok 0.0 0.21 188 [12.6 0.10 0.30 0.50 1.0 0.0 [2d10/15L=94 0.0 0.0 23,19
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.10 0.49 1.1 0.0 [2d10/26 L=362 0.0 0.0 20,19
550.0 0.21 18.8 [12.6 0.10 0.81 0.63 3.1 0.0 [2d10/15L=94 0.0 0.0 1,19
89 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.80 0.10 0.8 0.0 [2d10/26 L=200 0.0 0.0 1,23
s=4,m=1 200.0 0.21 [18.8 |12.6 0.10 0.84 0.11 1.0 0.0 [2d10/26 L=200 0.0 0.0 1,1
90 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.85 0.66 3.3 0.0 [2d10/15L=94 0.0 0.0 1,19
s=4,m=1 275.0 0.21 18.8 [12.6 0.10 0.18 0.51 1.3 0.0 [2d10/26 L=362 0.0 0.0 31,19
550.0 0.21 [18.8 [12.6 0.10 0.36 0.45 0.5 0.0 [2d10/15L=94 0.0 0.0 31,19
91 ok,ok 0.0 0.21 18.8 [12.6 0.10 8.37e-03 4.69e-03 2.65e-05 0.0 [2d10/15L=94 [0.0 0.0 32,4
s=4,m=1 [167.5 0.21 [18.8 |12.6 0.10 0.04 0.03 0.3 0.0 [2d10/26 L=147 0.0 0.0 28,20
335.0 0.21 [18.8 |12.6 0.10 0.13 0.07 0.6 0.0 [2d10/15L=94 0.0 0.0 20,20
92 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,1
s=4,m=1 80.0 [0.21 [18.8 |12.6 0.10 2.09e-03 [1.86e-03 2.83e-04 0.0 |2d10/26 L=80 |0.0 0.0 35,14
93 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.41 0.46 1.0 0.0 [2d10/15L=94 0.0 0.0 27,15
s=4,m=1 275.0 0.21 18.8 [12.6 0.10 0.14 0.47 1.2 0.0 [2d10/26 L=362 |0.0 0.0 24,12
550.0 0.21 [18.8 |12.6 0.10 0.81 0.61 3.0 0.0 [2d10/15L=94 0.0 0.0 1,12
94 ok,ok 0.0 0.21 18.8 [12.6 0.10 0.80 0.09 0.8 0.0 [2d10/26 L=200 0.0 0.0 1,23
s=4,m=1 200.0 0.21 [18.8 [12.6 0.10 0.86 0.12 1.1 0.0 [2d10/26 L=200 0.0 0.0 1,24
95 ok,ok 0.0 0.21 188 [12.6 0.10 0.86 0.64 3.3 0.0 [2d10/15L=94 0.0 0.0 1,15
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.19 0.49 1.3 0.0 [2d10/26 L=362 0.0 0.0 27,15
550.0 0.21 [18.8 |12.6 0.10 0.41 0.45 0.6 0.0 [2d10/15L=94 0.0 0.0 23,12
96 ok,ok 0.0 0.21 188 [12.6 0.05 2.30e-03 [1.39e-03 2.02e-04 0.0 [2d10/26 L=80 |0.0 0.0 20,4
s=4,m=1 80.0 [0.21 18.8 [12.6 0.10 0.02 0.03 0.3 0.0 [2d10/26 L=80 0.0 0.0 20,1
97 ok,ok 0.0 0.21 188 [12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 0.0 0.0 1,1
s=4,m=1 80.0 [0.21 [18.8 |12.6 0.05 2.41e-03 [1.86e-03 |1.67e-04 0.0 [2d10/26 L=80 [0.0 0.0 23,14
98 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.35 0.47 1.1 0.0 [2d10/15L=94 [0.0 0.0 27,16
s=4,m=1 275.0 0.21 [18.8 |12.6 0.10 0.11 0.49 1.2 0.0 [2d10/26 L=362 0.0 0.0 24,4
\ 550.0 0.21 [18.8 [12.6 0.10 [0.80 0.64 3.1 0.0 [2d10/15L=94 0.0 0.0 1,12
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV Af T Staffe corr. P Af long. [Rif.cmb
99 ok,ok 0.0 1[0.21 18.8 [12.6 0.10 0.79 0.11 0.9 0.0 [2d10/26 L=200 |0.0 0.0 1,23
s=4,m=1 200.0 0.21 [18.8 [12.6 0.10 0.83 0.16 1.1 0.0 [2d10/26 L=200 [0.0 0.0 1,20
100  ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.84 0.64 3.3 0.0 [2d10/15L=94 [0.0 0.0 1,19
s=4,m=1 275.0 0.21 [18.8 [12.6 0.10 0.25 0.49 1.3 0.0 [2d10/26 L=362 |0.0 0.0 23,19
550.0 0.21 [18.8 [12.6 0.10 0.43 0.46 0.6 0.0 [2d10/15L=94 [0.0 0.0 23,16
101 ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.01 4.70e-03 3.56e-05 [0.0 [2d10/15L=94 0.0 0.0 20,4
s=4,m=1 [167.5 0.21 [18.8 [12.6 0.10 0.05 0.04 0.4 0.0 [2d10/26 L=147 0.0 0.0 24,24
335.0 [0.21 [18.8 [12.6 0.10 0.17 0.08 0.8 0.0 [2d10/15L=94 [0.0 0.0 24,24
102 ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.02 0.05 0.5 0.0 [2d10/26 L=80 [0.0 0.0 1,1
s=4,m=1 80.0 |0.21 [18.8 [12.6 0.10 3.05e-03 |1.87e-03 [7.56e-05 0.0 [2d10/26 L=80 [0.0 0.0 23,14
103 ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.42 0.30 0.7 0.0 [2d10/15L=94 [0.0 0.0 23,8
s=4,m=1 275.0 0.21 [18.8 [12.6 0.10 0.14 0.39 1.6 0.0 [2d10/26 L=362 0.0 0.0 20,4
550.0 0.21 [18.8 [12.6 0.10 0.84 0.50 2.9 0.0 [2d10/15L=94 [0.0 0.0 20,4
104 ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.78 0.17 0.9 0.0 [2d10/26 L=200 |0.0 0.0 1,23
s=4,m=1 200.0 0.21 [18.8 [12.6 0.10 0.78 0.17 0.9 0.0 [2d10/26 L=200 0.0 0.0 1,20
105  |ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.80 0.50 3.0 0.0 [2d10/15L=94 [0.0 0.0 1,15
s=4,m=1 275.0 0.21 [18.8 [12.6 0.10 0.11 0.39 1.6 0.0 [2d10/26 L=362 |0.0 0.0 4,15
550.0 0.21 [18.8 [12.6 0.10 0.50 0.30 0.6 0.0 [2d10/15L=94 [0.0 0.0 27,15
106  lok,0k 0.0 1[0.21 18.8 [12.6 0.10 5.03e-03 |1.62e-03 2.95e-04 0.0 [2d10/26 L=80 [0.0 0.0 20,7
s=4,m=1 80.0 [0.21 [18.8 [12.6 0.10 0.04 0.06 0.6 0.0 [2d10/26 L=80 [0.0 0.0 24,24
107 ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.03 0.06 0.6 0.0 [2d10/26 L=80 [0.0 0.0 1,23
s=4,m=1 80.0 [0.21 18.8 [12.6 0.10 4.84e-03 |1.88e-03 [1.94e-04 0.0 [2d10/26 L=80 [0.0 0.0 23,14
108  |ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.18 0.10 0.4 0.0 [2d10/15L=94 [0.0 0.0 31,7
s=4,m=1 252.5 0.21 18.8 [12.6 0.10 0.15 0.07 0.3 0.0 [2d10/26 L=317 0.0 0.0 23,23
505.0 0.21 [18.8 [12.6 0.10 0.13 0.13 0.9 0.0 [2d10/15L=94 [0.0 0.0 1,1
109  [ok,0k 0.0 1[0.21 18.8 [12.6 0.10 0.28 0.10 0.9 0.0 [2d10/15L=94 [0.0 0.0 23,1
s=4,m=1 252.5 [0.21 18.8 [12.6 0.05 0.32 0.07 0.4 0.0 [2d10/26 L=317 [0.0 0.0 27,20
505.0 0.21 [18.8 [12.6 0.10 0.15 0.17 1.6 0.0 [2d10/15L=94 [0.0 0.0 1,1
110  |ok,0k 0.0 1[0.21 188 [12.6 0.10 0.22 0.07 0.5 0.0 [2d10/15L=94 [0.0 0.0 23,23
s=4,m=1 252.5 0.21 18.8 [12.6 0.10 0.14 0.10 0.5 0.0 [2d10/26 L=317 0.0 0.0 23,20
505.0 0.21 [18.8 [12.6 0.10 0.17 0.16 1.1 0.0 [2d10/15L=94 [0.0 0.0 20,20
111 ok,0k 0.0 1022 157 94 0.07 1.74e-03 [3.98e-03 2.29e-04 0.0 [2d8/17L=80 [0.0 0.0 4,29
s=5,m=1 80.0 [0.22 15.7 9.4 0.07 0.03 0.06 0.6 0.0 [2d8/17L=80 [0.0 0.0 32,32
112 ok,0k 0.0 1022 15.7 9.4 0.07 0.04 0.07 0.6 0.0 [2d8/17L=80 |0.0 0.0 20,23
s=5,m=1 80.0 [0.22 (15.7 9.4 0.07 |1.96e-03 4.20e-03 5.33e-05 0.0 [2d8/17L=80 0.0 0.0 14,20
113 ok,0k 0.0 1022 15.7 9.4 0.07 0.41 0.16 1.4 0.0 [2d8/15L=96 |0.0 0.0 16,11
s=5,m=1 [325.0 |0.22 15.7 9.4 0.07 0.07 0.11 0.6 0.0 [2d8/17 L=457 0.0 0.0 31,8
650.0 0.22 15.7 9.4 0.07 0.51 0.20 1.5 0.0 [2d8/15L=96 |0.0 0.0 8,8
114 ok,0k 0.0 1022 15.7 9.4 0.07 0.45 0.24 2.2 0.0 [2d8/15L=96 |0.0 0.0 16,1
s=5,m=1 [325.0 0.22 15.7 9.4 0.04 0.35 0.08 0.6 0.0 [2d8/17 L=457 0.0 0.0 1,10
650.0 0.22 15.7 9.4 0.07 0.31 0.21 1.9 0.0 [2d8/15L=96 |0.0 0.0 16,12
115  ok,0k 0.0 1[0.22 15.7 9.4 0.07 0.32 0.24 2.1 0.0 [2d8/15L=96 |0.0 0.0 4,15
s=5,m=1 [325.0 [0.22 15.7 9.4 0.04 0.55 0.09 0.6 0.0 [2d8/17 L=457 [0.0 0.0 27,15
650.0 0.22 15.7 9.4 0.07 0.46 0.22 2.1 0.0 [2d8/15L=96 |0.0 0.0 12,1
116 ok,0k 0.0 1022 15.7 9.4 0.07 0.38 0.23 1.6 0.0 [2d8/15L=96 |0.0 0.0 20,27
s=5,m=1 [325.0 [0.22 15.7 9.4 0.04 0.52 0.15 0.7 0.0 [2d8/17 L=457 [0.0 0.0 27,27
650.0 0.22 15.7 9.4 0.07 0.46 0.29 1.9 0.0 [2d8/15L=96 |0.0 0.0 7,24
117 lok,0k 0.0 1022 15.7 9.4 0.07 0.04 0.07 0.7 0.0 [2d8/17L=80 |0.0 0.0 1,27
s=5,m=1 80.0 [0.22 15.7 9.4 0.07 1.67e-03 4.15e-03 2.12e-04 0.0 [2d8/17L=80 0.0 0.0 7,20
118  |ok,0k 0.0 1022 157 9.4 0.07 |1.45e-03 [1.79e-03 [1.77e-04 0.0 [2d8/17L=80 0.0 0.0 4,35
s=5,m=1 80.0 [0.22 (15.7 9.4 0.07 0.02 0.04 0.4 0.0 [2d8/17L=80 |0.0 0.0 1,1
119  lok,0k 0.0 1022 15.7 9.4 0.07 0.24 0.19 1.5 0.0 [2d8/15L=96 |0.0 0.0 4,27
s=5,m=1 [325.0 |0.22 15.7 9.4 0.04 0.41 0.07 0.3 0.0 [2d8/17 L=457 0.0 0.0 23,27
650.0 0.22 15.7 9.4 0.07 0.20 0.19 1.7 0.0 [2d8/15L=96 |0.0 0.0 1,24
120  ok,0k 0.0 1022 157 9.4 0.07 0.20 0.19 1.7 0.0 [2d8/15L=96 |0.0 0.0 1,1
s=5,m=1 [325.0 |0.22 15.7 9.4 0.04 0.46 0.05 0.3 0.0 [2d8/17 L=457 0.0 0.0 15,8
650.0 0.22 15.7 9.4 0.07 0.23 0.18 1.5 0.0 [2d8/15L=96 |0.0 0.0 11,20
121 ok,0k 0.0 1022 15.7 9.4 0.07 0.03 0.04 0.4 0.0 [2d8/17L=80 |0.0 0.0 1,27
s=5,m=1 80.0 [0.22 (15.7 94 0.04 1.41e-03 2.54e-03 4.06e-04 0.0 [2d8/17L=80 [0.0 0.0 7,23
122 ok,0k 0.0 1022 15.7 9.4 0.04 1.93e-03 4.01e-03 [1.49e-04 0.0 [2d8/17L=80 0.0 0.0 13,30
s=5,m=1 80.0 [0.22 (15.7 9.4 0.07 0.04 0.06 0.6 0.0 [2d8/17L=80 |0.0 0.0 28,28
123 ok,0k 0.0 1022 15.7 9.4 0.07 0.45 0.21 1.5 0.0 [2d8/15L=96 |0.0 0.0 19,35
s=5,m=1 [325.0 [0.22 15.7 9.4 0.04 0.45 0.10 0.6 0.0 [2d8/17 L=457 [0.0 0.0 11,8
650.0 0.22 15.7 9.4 0.07 0.27 0.19 1.5 0.0 [2d8/15L=96 |0.0 0.0 16,8
124 ok,0k 0.0 022 157 P4 0.07 0.44 0.17 1.5 0.0 [2d8/15L=96 |0.0 0.0 12,31
s=5,m=1 [325.0 0.22 15.7 9.4 0.04 0.25 0.08 0.6 0.0 [2d8/17 L=457 [0.0 0.0 31,8
650.0 0.22 15.7 9.4 0.07 0.37 0.17 1.5 0.0 [2d8/15L=96 |0.0 0.0 12,8
125  ok,0k 0.0 1022 15.7 9.4 0.07 0.41 0.15 1.4 0.0 [2d8/15L=96 |0.0 0.0 16,19
s=5,m=1 [325.0 [0.22 15.7 9.4 0.04 0.15 0.07 0.5 0.0 [2d8/17 L=457 [0.0 0.0 1,16
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV Af T Staffe corr. P Af long. [Rif.cmb
650.0 0.22 15.7 P4 0.07 0.39 0.16 1.4 0.0 [2d8/15L=96 0.0 0.0 12,12
126 ok,0k 0.0 022 157 P.4 0.07 0.39 0.15 1.4 0.0 [2d8/15L=96 0.0 0.0 16,19
s=5,m=1 [325.0 0.22 15.7 9.4 0.04 0.17 0.07 0.5 0.0 [2d8/17 L=457 0.0 0.0 1,16
650.0 0.22 15.7 P.4 0.07 0.37 0.16 1.4 0.0 [2d8/15L=96 0.0 0.0 12,12
127  lok,0k 0.0 022 157 P4 0.07 0.34 0.18 1.6 0.0 [2d8/15L=96 0.0 0.0 16,7
s=5,m=1 325.0 0.22 15.7 9.4 0.04 0.34 0.09 0.7 0.0 [2d8/17 L=457 0.0 0.0 23,7
650.0 0.22 15.7 P.4 0.07 0.49 0.17 1.4 0.0 [2d8/15L=96 0.0 0.0 19,20
128  lok,0k 0.0 022 157 P4 0.07 0.23 0.21 1.5 0.0 [2d8/15L=96 0.0 0.0 15,7
s=5,m=1 325.0 0.22 15.7 9.4 0.04 0.58 0.11 0.5 0.0 [2d8/17 L=457 0.0 0.0 7,23
650.0 0.22 15.7 P4 0.07 0.46 0.23 1.9 0.0 [2d8/15L=96 0.0 0.0 15,20
129  ok,0k 0.0 022 157 P4 0.07 0.47 0.21 1.5 0.0 [2d8/15L=96 0.0 0.0 11,35
s=5,m=1 325.0 0.22 15.7 9.4 0.04 0.43 0.09 0.6 0.0 [2d8/17 L=457 0.0 0.0 19,16
650.0 0.22 15.7 P4 0.07 0.26 0.20 1.5 0.0 [2d8/15L=96 0.0 0.0 8,32
130  ok,0k 0.0 1022 15.7 P4 0.07 0.43 0.17 1.5 0.0 2d8/15L=96 0.0 0.0 16,31
s=5,m=1 [325.0 0.22 15.7 9.4 0.04 0.22 0.08 0.6 0.0 [2d8/17 L=457 0.0 0.0 19,16
650.0 0.22 15.7 P4 0.07 0.39 0.18 1.5 0.0 [2d8/15L=96 0.0 0.0 4,16
Trave %Af IAf inf. IAf. sup x/d |erif. ver.VIT AfV Af T Scorr. P |Af long.
0.22 |18.85 [12.57 0.10 |0.86 0.66 3.36 0.0 0.0 0.0
Verifiche SLE
Trave |Pos. [rRfck rRfyk rPfck Rif.cmb wR wF wP Rif.cmb dR |dF dP Rif.cmb
cm mm_mm_mm cm_|cm cm

73 0.0 10.02 0.11 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.32 0.29 0.0 [100,101,0
275.0 10.02 0.07 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
550.0 0.31 0.50 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
74 0.0 10.30 0.49 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.01 0.01 0.0 [100,101,0
200.0 10.30 0.49 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
75 0.0 [0.31 0.50 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.31 0.28 0.0 [100,101,0
275.0 10.02 0.06 0.0 [100,100,0 0.0 0.0 (0.0 0,0,0
550.0 10.02 0.11 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
76 0.0 [2.15e-06 [3.07e-06 0.0 |100,100,0 0.0 0.0 0.0 |0,0,0 0.05 0.04 0.0 [100,101,0
80.0 10.01 0.02 0.0 [100,100,0 0.0 0.0 /0.0 0,0,0
77 0.0 1[0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.05 0.04 0.0 [100,101,0
80.0 |7.48e-06 4.53e-06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
78 0.0 10.04 0.19 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.43 0.34 0.0 [100,101,0
275.0 0.0 0.04 0.0 10,1000 ©.0 0.0 0.0 |0,0,0

550.0 0.45 0.72 0.0 [100,100,0 0.45 |0.0 0.0 [100,0,0
79 0.0 0.45 0.71 0.0 [100,100,0 0.44 |0.0 [0.0 [100,0,0 [0.02 0.02 0.0 [100,101,0
200.0 |0.45 0.71 0.0 [100,100,0 0.44 |0.0 0.0 [100,0,0
80 0.0 0.45 0.72 0.0 [100,100,0 0.45 [0.0 [0.0 [100,0,0 [0.43 0.34 0.0 100,101,0
275.0 0.0 0.04 0.0 10,1000 0.0 0.0 0.0 |0,0,0
550.0 10.04 0.20 0.0 1100,100,0 0.0 0.0 [0.0 0,0,0
81 0.0 [7.90e-06 [1.57e-05 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.06 0.05 0.0 100,101,0
80.0 [0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
82 0.0 [0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.06 0.04 0.0 [100,101,0
80.0 |1.28e-05 |7.61e-06 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
83 0.0 10.03 0.16 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.42 0.33 0.0 [100,101,0
275.0 0.0 0.04 0.0 10,1000 0.0 0.0 0.0 |0,0,0
550.0 10.44 0.71 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
84 0.0 10.44 0.71 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
200.0 10.44 0.70 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
85 0.0 0.45 0.71 0.0 [100,100,0 0.44 |0.0 [0.0 [100,0,0 [0.43 0.34 0.0 [100,101,0
275.0 0.0 0.04 00 10,1000 0.0 0.0 [0.0 0,0,0
550.0 10.04 0.19 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
86 0.0 [2.25e-06 [1.31e-06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.06 0.04 0.0 [100,101,0
80.0 10.01 0.02 0.0 [100,100,0 0.0 0.0 /0.0 0,0,0
87 0.0 [0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.06 0.04 0.0 [100,101,0
80.0 [1.39e-05 |8.23e-06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
88 0.0 0.0 0.04 0.0 10,1000 0.0 0.0 0.0 |0,0,0 0.43 0.35 0.0 100,101,0
275.0 10.02 0.07 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
550.0 10.42 0.68 0.0 1100,100,0 0.0 0.0 [0.0 0,0,0
89 0.0 10.42 0.67 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
200.0 10.44 0.71 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
90 0.0 10.44 0.71 0.0 [100,100,0 0.44 |0.0 [0.0 [100,0,0 [0.42 0.32 0.0 100,101,0
275.0 0.0 0.04 0.0 10,1000 ©.0 0.0 |0.0 |0,0,0
550.0 10.03 0.19 0.0 1100,100,0 0.0 0.0 [0.0 0,0,0
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave |Pos. [Rfck rRfyk rPfck Rif.cmb wR wF wP Rif.cmb dR dF dP |Rif.cmb
91 0.0 [3.35e-05 [2.08e-05 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.27 0.21 0.0 [100,101,0
167.5 0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
335.0 |0.05 0.08 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
92 0.0 10.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.06 0.04 0.0 [100,101,0
80.0 |6.12e-06 [3.57e-06 (0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
93 0.0 0.0 0.03 0.0 10,1000 0.0 0.0 0.0 |0,0,0 0.47 0.41 0.0 [100,101,0
275.0 |0.03 0.08 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
550.0 [0.42 0.68 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
94 0.0 0.42 0.67 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
200.0 |0.45 0.72 0.0 [100,100,0 0.45 |0.0 0.0 [100,0,0
95 0.0 1045 0.73 0.0 [100,100,0 0.45 [0.0 0.0 [100,0,0 [0.40 [0.30 0.0 |100,101,0
275.0 0.0 0.05 0.0 10,100,0 0.0 0.0 0.0 |0,0,0
550.0 |0.03 0.18 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
96 0.0 9.99e-06 6.01e-06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.05 0.04 0.0 [100,101,0
80.0 9.21e-03 0.01 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
97 0.0 |0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0 0.05 0.04 0.0 |100,101,0
80.0 [3.09e-06 [1.73e-06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
98 0.0 0.0 0.04 0.0 10,1000 0.0 0.0 0.0 |0,0,0 0.42 0.35 0.0 [100,101,0
275.0 |0.02 0.07 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
550.0 [0.41 0.67 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
99 0.0 0.41 0.66 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
200.0 [0.43 0.70 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
100 0.0 [0.44 0.70 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.40 0.31 0.0 [100,101,0
275.0 0.0 0.03 0.0 10,100,0 0.0 0.0 0.0 |0,0,0
550.0 |0.03 0.18 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
101 0.0 [2.51e-05 [1.56e-05 0.0 |100,100,0 0.0 0.0 0.0 0,0,0 0.27 0.22 0.0 [100,101,0
167.5 |0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
335.0 |0.06 0.08 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
102 0.0 .01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.05 0.04 0.0 [100,101,0
80.0 4.31e-06 [2.65e-06 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
103 0.0 0.03 0.15 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.42 0.36 0.0 [100,101,0
275.0 10.02 0.07 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
550.0 [0.42 0.67 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
104 0.0 0.41 0.66 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
200.0 0.41 0.66 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
105 0.0 0.43 0.68 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.42 0.37 0.0 [100,101,0
275.0 10.02 0.07 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
550.0 |0.04 0.18 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
106 0.0 0.0 7.29e-05 0.0 0,100,0 0.0 0.0 [0.0 0,0,0 0.06 0.05 0.0 [100,101,0
80.0 |0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
107 0.0 [0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.06 0.05 0.0 [100,101,0
80.0 [1.29e-05 |8.00e-06 (0.0 [100,100,0 0.0 0.0 0.0 0,0,0
108 0.0 0.0 0.02 0.0 10,1000 0.0 0.0 0.0 [0,0,0 0.41 0.33 0.0 |100,101,0
252.5 10.01 0.08 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
505.0 |0.06 0.11 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
109 0.0 [0.01 0.07 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0 0.41 0.35 0.0 |100,101,0
252.5 10.05 0.21 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
505.0 0.07 0.12 0.0 [100,100,0 0.0 0.0 |0.0 |0,0,0
110 0.0 .0 0.02 0.0 10,1000 ©.0 0.0 0.0 |0,0,0 0.40 0.33 0.0 [100,101,0
252.5 10.01 0.08 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
505.0 |0.06 0.11 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
111 0.0 5.83e-06 9.55e-06 0.0 |100,100,0 0.0 0.0 0.0 0,0,0 0.02 0.02 0.0 [100,101,0
80.0 |0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
112 0.0 |0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0 0.07 0.06 0.0 |100,101,0
80.0 0.0 1.57e-05 0.0 0,100,0 0.0 0.0 0.0 |0,0,0
113 0.0 [0.12 0.21 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.03 0.05 0.0 [100,101,0
325.0 |0.01 0.05 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 0.17 0.29 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
114 0.0 0.18 0.29 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.09 0.11 0.0 [100,101,0
325.0 |0.08 0.30 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
650.0 10.10 0.17 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
115 0.0 |0.11 0.18 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0 0.12 0.14 0.0 |100,101,0
325.0 10.10 0.40 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.10 0.16 0.0 [100,100,0 0.0 0.0 |0.0 |0,0,0
116 0.0 |0.08 0.14 0.0 [100,100,0 0.0 0.0 0.0 [0,0,0 0.38 0.39 0.0 /100,101,0
325.0 |0.08 0.34 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
650.0 10.04 0.06 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
117 0.0 [0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.07 0.06 0.0 [100,101,0
80.0 5.47e-06 [1.12e-05 [0.0 [100,100,0 0.0 0.0 0.0 0,0,0
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Trave |Pos. [Rfck rRfyk rPfck Rif.cmb wR wF wP Rif.cmb dR dF dP |Rif.cmb
118 0.0 .0 2.02e-05 0.0 0,100,0 0.0 0.0 0.0 |0,0,0 0.03 0.03 0.0 [100,101,0
80.0 |0.01 0.02 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
119 0.0 [0.04 0.06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.10 0.13 0.0 [100,101,0
325.0 0.08 0.34 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.09 0.16 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
120 0.0 0.09 0.16 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.13 0.16 0.0 [100,101,0
325.0 10.09 0.36 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.03 0.04 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
121 0.0 .01 0.02 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.04 0.04 0.0 [100,101,0
80.0 9.48e-06 [2.70e-05 [0.0 [100,100,0 0.0 0.0 0.0 0,0,0
122 0.0 [3.39e-06 4.37e-06 0.0 |100,100,0 0.0 0.0 0.0 0,0,0 0.02 0.02 0.0 [100,101,0
80.0 |0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
123 0.0 [0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.04 0.07 0.0 [100,101,0
325.0 0.06 0.26 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 [0.10 0.18 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
124 0.0 0.1 0.18 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.03 0.01 0.0 [100,101,0
325.0 0.03 0.13 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.11 0.19 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
125 0.0 [0.12 0.20 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.01 8.57e-03 0.0 |100,101,0
325.0 |0.03 0.13 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.11 0.19 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
126 0.0 0.1 0.19 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.02 0.02 0.0 [100,101,0
325.0 0.04 0.15 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 0.10 0.16 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
127 0.0 .10 0.17 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.05 0.06 0.0 [100,101,0
325.0 |0.06 0.25 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 |0.03 0.05 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
128 0.0 [0.03 0.05 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0 0.35 0.34 0.0 [100,101,0
325.0 [0.10 0.41 0.0 [100,100,0 0.0 0.0 |0.0 0,0,0
650.0 |0.04 0.06 0.0 [100,100,0 0.0 0.0 0.0 |0,0,0
129 0.0 [0.02 0.03 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.04 0.06 0.0 [100,101,0
325.0 0.06 0.26 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 0.10 0.17 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
130 0.0 .10 0.18 0.0 [100,100,0 0.0 0.0 0.0 0,0,0 0.04 0.02 0.0 [100,101,0
325.0 |0.03 0.13 0.0 [100,100,0 0.0 0.0 0.0 0,0,0
650.0 [0.12 0.20 0.0 [100,100,0 0.0 0.0 0.0 0,0,0

Trave rRfck rRfyk rPfck R wF wP dR dF dP
0.45 0.73 0.0 0.45 0.0 0.0 0.47 0.41 0.0

11.13. VERIFICA SOLAI

Si riporta di seguito la verifica del solaio in latero-cemento tipo “Bausta” impiegato per la copertura piana
dell’edificio in esame. Per la verifica € stato considerato il solaio di copertura (si veda § 9.1 azioni statiche).

Complessivamente la somma dei carichi permanenti con i variabili risulta essere pari a:

Qmax = 6.70kN/mq + 2.00kN/mq = 8.70kN/mq

La luce massima coperta dal solaio risulta essere di 6.20m. La verifica agli S.L.U. del solaio in latero-

cemento viene eseguita mediante un foglio di calcolo Excel.

3467_PD_0_S03_SFB03_0_FB_RC_03_A Pagina 135 di 197



REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tipo di solaio scelto

Luce solaio [m] h solaio [cm]

h soletta [cm] I.sol. coll. [cm]

fo [N/mm?] Altezza utile [cm]
Fog [N/mm?]
Fy [N/mm?] Fyq [N/mm?] 391

Analisi Carichi

Tramezzi

Totale Permanenti non Strutturali G,

Pavimentazione

Sottofondo in cls cm 8

Peso proprio solaio

Intonaco in calce cm.1

Isolante+imperm.

Controsoff+impianti

Totale Permanenti Strutturali G,

Carichi Accidentali Q

Combinazioni di carico SLU Ye1'G1 T Y2 Ga + Yo P T Yo1-Qu
Y1
M edmax [KN*m] Grado di vincolo:
M ed.max [KN*m] -22,51
VERIFICA APPROSSIMATA A MOMENTO
Area minima ferri superiori 2,90 | Area minima ferri inferiori 2,90
Ferri Superiori

D 1sup

Ferri Inferiori
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D 1inf

10 N.1inf 2 © 2inf

12

N.2 inf 2

M’ [KN*m?]

29,70 | OK

M [KN*m?]

-29,70 | OK

VERIFICA A TAGLIO

fu [N/mm?]

25,00

Larghezza travetto

[mm]

120

K

1,95

Vmin

0,48

p:i|  0,0200

Vrd [KN]

22,80

OK
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12. VERIFICA DELLE PRESSIONI SUL TERRENO

Verifiche agli SLU

La verifica & condotta, come descritto in precedenza, seguendo I'approccio 1 - Combinazione (GEQO) 2
(A2+M2+R2).

Sempre con riferimento alla RELAZIONE GEOTECNICA SVINCOLO — AUTOSTAZIONE DI SAN FELICE
SUL PANARO E FINALE EMILIA per le verifiche sia in Condizione Statica Drenata che per Sismica non

Drenata relativamente alle travi rovesce di fondazione del fabbricato in esame, si € proceduto come segue:

e si sono confrontati i valori delle tabelle delle pressioni di contatto limite di progetto relativi alla

fondazione di larghezza B=1.20m e approfondimento D=1.00m con quelli della fondazione di

larghezza B=1.80m ed approfondimento D=1.00m;

e si sono assunti i valori di tabella piu cautelativi emersi dal confronto tra le due tipologie di

fondazione: nello specifico, tali valori sono stati garantiti dalla fondazione di larghezza B=1.80m ed

approfondimento D=1.00m;

Mappa Ej

Frezz. travi [kg/cmz]

Massimo |-0.28

Mirimo |-0.61
Cefault

Figura 12 — 1 - Combinazione SLU A2: pressioni massime indotte dalle travi di fondazione nel terreno
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Statica drenata
H/V q Rd-A1-Cl-drenata q Rd-A1-C2-drenata
[%] [kPa] [kPa]
0 292 100
10 231 78
20 181 61

TABELLA 12-1: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=1.80M — D=1.00M — CONDIZIONE STATICA DRENATA

Per il rapporto H/V = 10% si ha il valore di grg.a1-c2-drenata = 78 kPa = 0.78Kg/cmq.

La verifica risultera essere percio:

Ed = 0.61kg/cmq < 0.78kg/cmqg = Rd

Press. travi [ka/cmz2]

M azsima |-0.31

Mappa

Minimo  |-0.70

Crefault

Verificato

Figura 12 — 2 - Combinazione SLU A2 sismica: pressioni massime indotte dalle travi di fondazione nel terreno

Sismica non drenata
H/V [0/0] QRd-A1-Cl1-non drenata O Rd-A1-C2-non drenata
[kPa] [kPa]
10 326 131
20 318 127
30 310 121

TABELLA 12-2: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=1.80M — D=1.00M — CONDIZIONE SISMICA
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Per il rapporto H/V = 30% si ha il valore di Qrg.a1-c2- non drenata = 121 kPa = 1.21Kg/cmq.

La verifica risultera essere percio:

Ed = 0.70kg/cmq < 1.21kg/cmqg = Rd Verificato
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13. EDIFICIO “C”" — MODELLO DI CALCOLO, RISULTATI E VERIFICHE

Gli elementi utilizzati per la modellazione dello schema statico della struttura sono gli stessi impiegati nel

modello precedente.

Al termine dell’analisi si & svolto il controllo automatico verificando la presenza di spostamenti o rotazioni

abnormi. | risultati delle elaborazioni sono stati sottoposti a controlli che ne comprovano l'attendibilita. Tale

valutazione ha compreso il confronto con i risultati di semplici calcoli, eseguiti con metodi tradizionali e

adottati, anche in fase di primo proporzionamento della struttura.

13.1. MATERIALI

Id ipo / Note Young Poisson G Gamma Alfa
daN/cm2 daN/cm2 daN/cm2 daN/cm3

1 Calcestruzzo Classe C25/30 3.145e+05 0.12 1.404e+05 2.50e-03 1.00e-05
Rck 300.0
fctm 25.6

3 Calcestruzzo Classe C28/35 3.260e+05 0.12 1.455e+05 2.50e-03 1.00e-05
Rck 350.0
fctm 28.4

4 Calcestruzzo Classe C32/40 3.360e+05 0.12 1.500e+05 2.50e-03 1.00e-05
Rck 400.0
fctm 31.0
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Figura 13.1 - 1 — Codice “1d” materiali
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13.2. MODELLAZIONE ELEMENTI STRUTTURALI

Le sezioni utilizzate nella modellazione sono individuate da una sigla identificativa ed un codice numerico (gli

elementi strutturali richiamano quest'ultimo nella propria descrizione). Per ogni sezione vengono riportati in

tabella i seguenti dati:

Id [Tipo Area A V2 V3 Jt J 2-2 3-3 2-2 W 3-3 Wp 2-2 Wp 3-3
cm2 cm2 cm2 cm4 cmé4 cmé4 cm3 cm3 cm3 cm3

1 pilastro: b=50.00 h[1500.00 {1250.00 [1250.00 2.799e+05 [3.125e+05 [1.125e+05 [1.250e+04 [7500.00 1.875e+04 [1.125e+04
=30.00

2 trave: b=50.00 h =60.00 3000.00 [2500.00 [2500.00 [1.246e+06 |6.250e+05 [9.000e+05 2.500e+04 3.000e+04 [3.750e+04 4.500e+04

3 |cordolo: b=30.00 h840.00 [700.00 [700.00 ©9.876e+04 |6.300e+04 5.488e+04 4200.00 [3920.00 6300.00 5880.00
=28.00

4 [T rovescia: bi=160.008800.00 (0.0 0.0 4.471e+06 [1.397e+07 5.937e+06 [1.747e+05 8.946e+04 2.096e+05 [1.074e+05
ht=100.00 bs=40.00
hi=40.00

5 [T rovescia: bi=120.007200.00 0.0 0.0 3.618e+06 6.080e+06 5.360e+06 [1.013e+05 [8.463e+04 [1.216e+05 [1.016e+05
ht=100.00 bs=40.00
hi=40.00

6 |pilastro: b=30.00 h900.00 [750.00 [750.00 |1.139e+05 |6.750e+04 6.750e+04 4500.00 4500.00 6750.00 6750.00
=30.00

7  |Cordolo: b=40.00 h[1120.00 [933.33 [933.33 [1.663e+05 [1.493e+05 [7.317e+04 [7466.67 5226.67 1.120e+04 [7840.00
=28.00

8 |pilastro2:  b=50.00 h[1500.00 [1250.00 [1250.00 [2.799e+05 (3.125e+05 [1.125e+05 [1.250e+04 [7500.00 1.875e+04 [1.125e+04
=30.00

| dati soprariportati vengono utilizzati per la determinazione dei carichi inerziali e per la definizione delle

rigidezze degli elementi strutturali. La valutazione delle caratteristiche inerziali delle sezioni & condotta nel

riferimento 2-3 dell’elemento.
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Figura 13.2 - 1 — Codice “Id” elementi strutturali in elevazione
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Infine si riportano alcune rappresentazioni 3D del modello di calcolo strutturale adottato.

Figura 13.2 - 3 — Viste 3D solide della sola elevazione: modello di calcolo
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Figura 13.2 - 4 — Viste 3D solide: modello di calcolo completo
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13.4. CASI DI CARICO

CDC [Tipo |SiglaId Note

1 Ggk |CDC=Ggk (peso proprio della struttura)

2 Gsk |CDC=G1sk (permanente solai-coperture)

3 Qnk |CDC=Qnk (carico da neve)

4 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +) partecipazione:1.00 per 1 CDC=Ggk (peso proprio della struttura)
partecipazione:1.00 per 2 CDC=G1sk (permanente solai-coperture)
partecipazione:1.00 per 3 CDC=Qnk (carico da neve)
partecipazione:1.00 per 12 CDC=G1k (permanente murature)
partecipazione:1.00 per 13 CDC=Qsk (variabile solai)

5 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -) come precedente CDC sismico

6 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +)  come precedente CDC sismico

7 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc. -) come precedente CDC sismico

8 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +) come precedente CDC sismico

9 Edk (CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -) come precedente CDC sismico

10 |Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +) come precedente CDC sismico

11 Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -) come precedente CDC sismico

12 |Gk |CDC=G1k (permanente murature) D2:da 1a 6 Azione: muratura:Fzi=-16.42 Fzf=-16.42
D2:da 10a 11 Azione: muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 21a 30 Azione: muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 33 a 35 Azione: muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 38 a 40 Azione: muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 47 a 49 Azione : parapetto:Fzi=-3.33 Fzf=-3.33
D2 : 52 Azione : parapetto:Fzi=-3.33 Fzf=-3.33
D2 :da 55a 56 Azione : parapetto:Fzi=-3.33 Fzf=-3.33
D2:da 59a 61 Azione : parapetto:Fzi=-3.33 Fzf=-3.33
D2 :da 64 a 69 Azione : parapetto:Fzi=-3.33 Fzf=-3.33
D2: 70 Azione : muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 73 a 74 Azione : muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 87 a 88 Azione : muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 100 a 101 Azione : muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 108 a 109 Azione : muratura:Fzi=-16.42 Fzf=-16.42
D2 :da 160 a 161 Azione : muratura:Fzi=-16.42 Fzf=-16.42

13 Qsk |CDC=Qsk (variabile solai)

Figura 13.4-1 — Caso di carico 1
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Figura 13.4 - 2 — Caso di carico 2

)

S

Figura 13.4 - 3 — Caso di carico 3 (neve)

Figura 13.4 -4 — Caso di carico 4
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

13.5. COMBINAZIONI DI CARICO

Figura 13.4 -5 — Caso di carico 7

Cmb [Tipo Sigla Id

1 SLU Comb. SLU A1 1

2 SLU Comb. SLU A1 2

3 SLU Comb. SLU A1 3

4 SLU Comb. SLU A1 4

5 SLU Comb. SLU A1 5

6 SLU Comb. SLUA16

7 SLU Comb. SLUA17

8 SLU Comb. SLU A1 8

9 SLU Comb. SLU A1 9

10 |SLU Comb. SLU A1 10

11 |SLU Comb. SLU A1 11

12 SLU Comb. SLU A1 12

13 |SLU Comb. SLU A1 13

14  |SLU Comb. SLU A1 14

15 |SLU (Terr. A2) [Comb. SLU A2 15

16 |SLU (Terr. A2) [Comb. SLU A2 16

17 |SLU (Terr. A2) |Comb. SLU A2 17

18  |SLU (Terr. A2) Comb. SLU A2 18

19  |SLU (Terr. A2) [Comb. SLU A2 19

20 SLU (Terr. A2) [Comb. SLU A2 20

21 SLU (Terr. A2) Comb. SLU A2 21

22 SLU Comb. SLU A1 (SLV sism.) 22
23 SLU Comb. SLU A1 (SLV sism.) 23
24 SLU Comb. SLU A1 (SLV sism.) 24
25 SLU Comb. SLU A1 (SLV sism.) 25
26 SLU Comb. SLU A1 (SLV sism.) 26
27 SLU Comb. SLU A1 (SLV sism.) 27
28 SLU Comb. SLU A1 (SLV sism.) 28
29 SLU Comb. SLU A1 (SLV sism.) 29
30 SLU Comb. SLU A1 (SLV sism.) 30
31  SLU Comb. SLU A1 (SLV sism.) 31
32 SLU Comb. SLU A1 (SLV sism.) 32
33 SLU Comb. SLU A1 (SLV sism.) 33
34 SLU Comb. SLU A1 (SLV sism.) 34
35 SLU Comb. SLU A1 (SLV sism.) 35
36 SLU Comb. SLU A1 (SLV sism.) 36
37 SLU Comb. SLU A1 (SLV sism.) 37
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C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Cmb [Tipo Sigla Id
38 SLU Comb. SLU A1 (SLV sism.) 38
39 SLU Comb. SLU A1 (SLV sism.) 39
40 SLU Comb. SLU A1 (SLV sism.) 40
41 SLU Comb. SLU A1 (SLV sism.) 41
42  SLU Comb. SLU A1 (SLV sism.) 42
43 SLU Comb. SLU A1 (SLV sism.) 43
44  SLU Comb. SLU A1 (SLV sism.) 44
45 SLU Comb. SLU A1 (SLV sism.) 45
46 SLU Comb. SLU A1 (SLV sism.) 46
47  SLU Comb. SLU A1 (SLV sism.) 47
48 SLU Comb. SLU A1 (SLV sism.) 48
49 SLU Comb. SLU A1 (SLV sism.) 49
50 SLU Comb. SLU A1 (SLV sism.) 50
51 SLU Comb. SLU A1 (SLV sism.) 51
52 SLU Comb. SLU A1 (SLV sism.) 52
53 SLU Comb. SLU A1 (SLV sism.) 53
54  [SLD(sis) Comb. SLE (SLD Danno sism.) 54
55  [SLD(sis) Comb. SLE (SLD Danno sism.) 55
56  [SLD(sis) Comb. SLE (SLD Danno sism.) 56
57  [SLD(sis) Comb. SLE (SLD Danno sism.) 57
58 SLD(sis) Comb. SLE (SLD Danno sism.) 58
59 SLD(sis) Comb. SLE (SLD Danno sism.) 59
60  [SLD(sis) Comb. SLE (SLD Danno sism.) 60
61 SLD(sis) Comb. SLE (SLD Danno sism.) 61
62  [SLD(sis) Comb. SLE (SLD Danno sism.) 62
63  [SLD(sis) Comb. SLE (SLD Danno sism.) 63
64  SLD(sis) Comb. SLE (SLD Danno sism.) 64
65  [SLD(sis) Comb. SLE (SLD Danno sism.) 65
66 SLD(sis) Comb. SLE (SLD Danno sism.) 66
67  [SLD(sis) Comb. SLE (SLD Danno sism.) 67
68  [SLD(sis) Comb. SLE (SLD Danno sism.) 68
69 SLD(sis) Comb. SLE (SLD Danno sism.) 69
70  [SLD(sis) Comb. SLE (SLD Danno sism.) 70
71 SLD(sis) Comb. SLE (SLD Danno sism.) 71
72 SLD(sis) Comb. SLE (SLD Danno sism.) 72
73  [SLD(sis) Comb. SLE (SLD Danno sism.) 73
74 SLD(sis) Comb. SLE (SLD Danno sism.) 74
75  [SLD(sis) Comb. SLE (SLD Danno sism.) 75
76  [SLD(sis) Comb. SLE (SLD Danno sism.) 76
77 SLD(sis) Comb. SLE (SLD Danno sism.) 77
78  [SLD(sis) Comb. SLE (SLD Danno sism.) 78
79  [SLD(sis) Comb. SLE (SLD Danno sism.) 79
80  [SLD(sis) Comb. SLE (SLD Danno sism.) 80
81 SLD(sis) Comb. SLE (SLD Danno sism.) 81
82 SLD(sis) Comb. SLE (SLD Danno sism.) 82
83  [SLD(sis) Comb. SLE (SLD Danno sism.) 83
84  [SLD(sis) Comb. SLE (SLD Danno sism.) 84
85 SLD(sis) Comb. SLE (SLD Danno sism.) 85
86  [SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 86
87  |SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 87
88 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 88
89  [SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 89
90 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 90
91 SLU (Terr. A2) |[Comb. SLU A2 (SLV sism.) 91
92  [|SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 92
93  SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 93
94  SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 94
95 [SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 95
96  SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 96
97  [SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 97
98 [SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 98
99  SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 99
100 SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 100
101 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 101
102 |SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 102
103 SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 103
104 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 104
105 [SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 105
106 SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 106
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AUTOSTRADA
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C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Cmb [Tipo Sigla Id
107 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 107
108 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 108
109 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 109
110 SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 110
111 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 111
112  SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 112
113  SLU (Terr. A2) [Comb. SLU A2 (SLV sism.) 113
114 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 114
115 SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 115
116 |SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 116
117 |SLU (Terr. A2) |Comb. SLU A2 (SLV sism.) 117
118 |SLE(r) Comb. SLE(rara) 118
119 SLE(r) Comb. SLE(rara) 119
120 |SLE(r) Comb. SLE(rara) 120
121 SLE(r) Comb. SLE(rara) 121
122 SLE(r) Comb. SLE(rara) 122
123 SLE(r) Comb. SLE(rara) 123
124  SLE(r) Comb. SLE(rara) 124
125 SLE(f) Comb. SLE(freq.) 125
126 SLE(f) Comb. SLE(freq.) 126
127 SLE(f) Comb. SLE(freq.) 127
128 SLE(f) Comb. SLE(freq.) 128
129 SLE(f) Comb. SLE(freq.) 129
130 SLE(p) Comb. SLE(perm.) 130
131  SLE(p) Comb. SLE(perm.) 131
Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC
1/15.. 2/16... [3/17. 4/18. 5/19. 6/20.. 7/21. 8/22.. 9/23.. 10/24 11/25 12/26... [13/27...
1 1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
2 1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.05
3 1.30 1.30 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
4 1.30 1.30 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.05
5 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
6 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.05
7 1.00 1.00 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
8 1.00 1.00 1.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.05
9 1.30 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.50
10 [1.30 1.30 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 0.0
11 [1.30 1.30 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.30 1.50
12 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.50
13 [1.00 1.00 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
14 [1.00 1.00 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.50
15  [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
16 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.91
17 1.00 1.00 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
18 [1.00 1.00 1.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.91
19 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.30
20 |1.00 1.00 0.65 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
21 |1.00 1.00 0.65 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.30
22 1.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
23 |1.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
24 1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
25 |1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
26 |1.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
27 [1.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
28 |1.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
29 1.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
30 [1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
31 |1.00 1.00 0.0 0.0 -1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
32 |1.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
33 [1.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
34 |1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
35 |1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
36 |1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
37 |1.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
38 [1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
39 [1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
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REGIONE EMILIA ROMAGNA

AUTOSTRADA

REGIONALE AUTOSTRADA REGIONALE CISPADANA

C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA

RELAZIONE DI CALCOLO
Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC

1/15... 2/16.. B/17.. 4/18.. [5/19.. 6/20... [7/21.. 8/22... [9/23... [10/24... [11/25... [12/26... [13/27...

40 1.00 1.00 0.0 0.30 0.0 +1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
41 1.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
42 11.00 1.00 0.0 0.0 -0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
43 1.00 1.00 0.0 0.0 -0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
44 1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
45  11.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
46 1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
47 11.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
48 1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
49 11.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
50 |1.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
51 |1.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
52 |1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
53 |1.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
54 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 0.0 1.00 0.30
55 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.30 0.0 1.00 0.30
56 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 0.0 1.00 0.30
57 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 0.0 1.00 0.30
58 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 -0.30 1.00 0.30
59 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 0.30 1.00 0.30
60 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 -0.30 1.00 0.30
61 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.30 1.00 0.30
62 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 ~1.00 -0.30 0.0 1.00 0.30
63 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.30 0.0 1.00 0.30
64 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 -0.30 0.0 1.00 0.30
65 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30 0.0 1.00 0.30
66 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 -0.30 1.00 0.30
67 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 ~1.00 0.0 0.30 1.00 0.30
68 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 -0.30 1.00 0.30
69 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.30 1.00 0.30
70 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 -1.00 0.0 1.00 0.30
71 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 0.0 1.00 0.30
72 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 0.0 1.00 0.30
73 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 0.0 1.00 0.30
74 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 -1.00 0.0 1.00 0.30
75 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 1.00 0.0 1.00 0.30
76 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 -1.00 0.0 1.00 0.30
77 11.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 1.00 0.0 1.00 0.30
78 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 -1.00 1.00 0.30
79 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 0.0 1.00 1.00 0.30
80 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 -1.00 1.00 0.30
81 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.30 0.0 0.0 1.00 1.00 0.30
82 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 -1.00 1.00 0.30
83 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 -0.30 0.0 1.00 1.00 0.30
84 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 -1.00 1.00 0.30
85 |1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.30 0.0 1.00 1.00 0.30
86 |1.00 1.00 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
87 11.00 1.00 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
88 |1.00 1.00 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
89 |1.00 1.00 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
90 |1.00 1.00 0.0 -1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
91 |1.00 1.00 0.0 -1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
92 |1.00 1.00 0.0 1.00 0.0 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
93 |1.00 1.00 0.0 1.00 0.0 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
94 1.00 1.00 0.0 0.0 -1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
95 1.00 1.00 0.0 0.0 -1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
96 |1.00 1.00 0.0 0.0 1.00 -0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
97 11.00 1.00 0.0 0.0 1.00 0.30 0.0 0.0 0.0 0.0 0.0 1.00 0.30
98 1.00 1.00 0.0 0.0 -1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
99 1.00 1.00 0.0 0.0 -1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
100 [1.00 1.00 0.0 0.0 1.00 0.0 -0.30 0.0 0.0 0.0 0.0 1.00 0.30
101 [1.00 1.00 0.0 0.0 1.00 0.0 0.30 0.0 0.0 0.0 0.0 1.00 0.30
102 [1.00 1.00 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
103 [1.00 1.00 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
104 [1.00 1.00 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
105 [1.00 1.00 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
106 [1.00 1.00 0.0 0.0 -0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
107 [1.00 1.00 0.0 0.0 -0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Cmb CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC CDC
1/15... 2/16.. B/17.. 4/18.. [5/19.. 6/20... [7/21.. 8/22... [9/23... [10/24... [11/25... [12/26... [13/27...
108 [1.00 1.00 0.0 0.0 0.30 -1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
109 [1.00 1.00 0.0 0.0 0.30 1.00 0.0 0.0 0.0 0.0 0.0 1.00 0.30
110 [1.00 1.00 0.0 -0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
111 [1.00 1.00 0.0 -0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
112 [1.00 1.00 0.0 0.30 0.0 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
113 [1.00 1.00 0.0 0.30 0.0 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
114 1.00 1.00 0.0 0.0 -0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
115 [1.00 1.00 0.0 0.0 -0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
116 [1.00 1.00 0.0 0.0 0.30 0.0 -1.00 0.0 0.0 0.0 0.0 1.00 0.30
117 [1.00 1.00 0.0 0.0 0.30 0.0 1.00 0.0 0.0 0.0 0.0 1.00 0.30
118 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
119 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.70
120 [1.00 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
121 1.00 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.70
122 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.00
123 [1.00 1.00 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
124 1.00 1.00 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 1.00
125 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
126 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30
127 [1.00 1.00 0.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
128 [1.00 1.00 0.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30
129 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.50
130 [1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0
131 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.30

A chiarimento si riportano i parametri implementati per la formulazione delle combinazioni di carico.

Cazo di canico:

Caszo di canica:

COC [ Psin | Psit | psiz | Psi 2 sis | Seqni |
COC=0nk [canco danewe] | 050 0.z20 ] I} 0 - pogitivo
COC=0zk, [variabile solai] 070 .50 0.30 0.30 0 - pozitivo

COC

| COC=0rk [carico da re... | COC=0sk [variabile solai |

Caso di canico:

COC=0nk [canco da neve]
COC=0zk [variahile zolai]

Mon dipendente

COC | Diurata | Y alare rif. |
COC=Ggk [peso propro d... | Permanente 1
CDC=G1sk [permanente ... Pemanente 1
CDC=0nk [canco da neve] | kMedia durata 1
COC=Ed [dinamico SLUY ... | |stantaneo 1
COC=Ed [dinamico SLU] ... | |stantaneo 1
CDC=Ed [dinamico SLU] ... lstantaneo 1
CDC=Ed [dinamico SLU] ... |stantaneo 1
COC=Ed [dinamico SLOY ... | |stantaneo 1
COC=Ed [dinamico SLOY ... | |stantaneo 1
CDC=Ed [dinamico 5LD] ... lstantaneo 1
CDC=Ed [dinamico SLD] ... |stantaneo 1
COC=G1k [permanente m...  Permanente 1
COC=0zk [vanabile zolai) kedia durata 1
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

—SLU non zizmic
aGETmas gGlmin gGZ2mas aGZmin gPmas  gP min qll
Fattori di comb. 41 [STR] [1 [1.5 [ [1 [1 1.5
Fattori di comb. 42 [GED] |1 [1 [1.3 [ [1 [1 1.3
I~ SLUEQU f1.1 ERIE [ [ [ [1.5
— 5L per azioni zizmiche
akE gGlimas gGlmin gGZmas gG2min  gPmas gP min gl
Fattori di comb. 41 |1 f1 [ [ |1 [ [ [
Fattori di comb. 42 |1 f1 [ [1 [ I |1 1
[ Applica ECE 4.4.2 (8] [in questo caso utlizzare gE maggiore di 1]
—SLU per azioni accidental
gGlma: gGTmin gGZ2may gGZmin  9Fmax  gFmin qll
Fatton di combinazione I‘I I‘I I‘I I‘I 1 1 |1

Figura 13.5 -1 - Parametri combinazioni di carico

13.6.

RISULTATI DELL’ANALISI SISMICA

Per ciascun caso di carico sismico viene riportato I'insieme di dati sottoriportati (le masse sono espresse in

unita di forza):

= quota, posizione del centro di massa e massa risultante, posizione del baricentro delle
rigidezze, rapporto r/Ls (per strutture a nucleo)
» frequenza, periodo,accelerazione spettrale, massa eccitata nelle tre direzioni globali per tutti

i modi

* massa complessiva ed aliquota di massa complessiva eccitata.

Per ciascuna combinazione sismica SLD viene riportato il livello di deformazione etaT (dr) degli elementi
strutturali verticali. Per semplicita di consultazione il livello € espresso anche in unita 7000*etaT/h da
confrontare direttamente con i valori forniti dalle NTC2008 al §7.3.7.2 (1000 etaT/h < 10.0 per edifici con
tamponamenti collegati elasticamente).

Nel caso in esame 1000 etaT/h = 6.27 < 10.0

verificato

CDC [Tipo |SiglaId

Note

4 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.256 g

angolo di ingresso:0.0

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.901 sec.
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC [Tipo Siglald Note
fattore di struttura g: 2.760
fattore per spost. mud: 2.760
classe di duttilita CD: B
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.riLs [rapp.ex/rx frapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.0 -0.55 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.0 -1.82 9.15 16.87 0.805 0.077 0.219
Risulta |8.060e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Yx g |% M eccitata Zxg %
Hz sec g kg kg kg
1 1.109 0.901 0.127 5.877e+05 72.9 67.71 8.40e-03 8.63e-03 1.07e-06
2 1.748 0.572 0.200 1.627e+05 20.2 1968.16 0.2 14.50 1.80e-03
3 2.492 0.401 0.256 316.50 3.93e-02 7.064e+05 87.7 820.09 0.1
4 2.657 0.376 0.256 4.959e+04 6.2 131.80 1.64e-02 4.62 5.73e-04
5 2.832 0.353 0.256 1291.03 0.2 1.08 1.34e-04 [1.55 1.93e-04
6 3.147 0.318 0.256 5.43 6.74e-04 0.61 7.53e-05 2.78 3.44e-04
7 3.409 0.293 0.256 18.13 2.25e-03 [18.47 2.29e-03 26.15 3.24e-03
8 3.576 0.280 0.256 43.48 5.39e-03 [12.68 1.57e-03 [119.50 1.48e-02
9 3.747 0.267 0.256 1228.30 0.2 11.34 1.41e-03 [122.91 1.52e-02
10 3.870 0.258 0.256 86.23 1.07e-02 2.54e-03 0.0 59.09 7.33e-03
11 4.157 0.241 0.256 50.95 6.32e-03 893.09 0.1 73.30 9.09e-03
12 4.337 0.231 0.256 18.37 2.28e-03 8409.34 1.0 45.46 5.64e-03
13 4.487 0.223 0.256 50.00 6.20e-03 5.712e+04 7.1 0.19 2.40e-05
14 4.813 0.208 0.256 191.58 2.38e-02 1.701e+04 2.1 4736.76 0.6
15 4.923 0.203 0.256 109.75 1.36e-02 695.02 8.62e-02 4.798e+05 59.5
16 5.008 0.200 0.256 25.34 3.14e-03 1566.63 0.2 1566.56 0.2
17 5.231 0.191 0.256 3.16 3.92e-04 1.80 2.24e-04 289.75 3.60e-02
18 5.363 0.186 0.256 851.01 0.1 224.58 2.79e-02 14.093e+04 5.1
19 5.612 0.178 0.256 72.42 8.99e-03 9.70 1.20e-03 [992.79 0.1
20 5.726 0.175 0.256 5.88 7.29e-04 1.27 1.57e-04 [1.174e+04 1.5
Risulta 8.044e+05 7.946e+05 5.414e+05
In percentuale 99.80 98.59 67.17
CDC [Tipo Siglald Note
5 Edk |CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -)
categoria suolo: C
fattore di sito S = 1.396
ordinata spettro (tratto Tb-Tc) = 0.256 g
angolo di ingresso:0.0
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.941 sec.
fattore di struttura g: 2.760
fattore per spost. mud: 2.760
classe di duttilita CD: B
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g Pos.GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.0 0.55 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.0 1.82 9.15 16.87 0.805 0.077 0.219
Risulta [8.060e+05
Modo Frequenza [Periodo |Acc. Spettrale M eccitata X x g [% M eccitata Y xg [% M eccitata Zx g [%
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REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g |% M eccitata Zxg |%
Hz sec g kg kg kg

1 1.063 0.941 0.121 5.945e+05 73.8 111.28 1.38e-02 0.04 5.29e-06
2 1.984 0.504 0.227 1.664e+05 20.7 3976.95 0.5 18.74 2.33e-03
3 2.491 0.402 0.256 3879.66 0.5 6.732e+05 83.5 777.09 9.64e-02
4 2.540 0.394 0.256 3.725e+04 4.6 3.093e+04 3.8 44.28 5.49e-03
5 3.222 0.310 0.256 562.62 6.98e-02 |0.88 1.09e-04 5.44 6.76e-04
6 3.556 0.281 0.256 50.16 6.22e-03 [1.46 1.81e-04 [17.49 2.17e-03
7 3.592 0.278 0.256 179.28 2.22e-02 [157.77 1.96e-02 216.37 2.68e-02
8 3.700 0.270 0.256 51.50 6.39e-03 [7.70 9.56e-04 8.32 1.03e-03
9 3.773 0.265 0.256 114.68 1.42e-02 86.46 1.07e-02 [39.69 4.92e-03
10 3.948 0.253 0.256 157.54 1.95e-02 [179.35 2.23e-02 [78.09 9.69e-03
11 4.195 0.238 0.256 0.12 1.50e-05 [782.49 9.71e-02 [17.25 2.14e-03
12 4.407 0.227 0.256 18.24 2.26e-03 [1708.49 0.2 96.68 1.20e-02
13 4.473 0.224 0.256 0.13 1.59e-05 B.221e+04 7.7 26.32 3.27e-03
14 4.645 0.215 0.256 7.15 8.87e-04 [8143.01 1.0 754.77 9.36e-02
15 4.807 0.208 0.256 134.31 1.67e-02 |1.021e+04 1.3 6081.51 0.8
16 4.925 0.203 0.256 86.09 1.07e-02 531.49 6.59e-02 4.803e+05 59.6
17 5.113 0.196 0.256 19.79 2.46e-03 389.74 4.84e-02 0.66 8.15e-05
18 5.363 0.186 0.256 835.48 0.1 104.65 1.30e-02 4.060e+04 5.0
19 5.500 0.182 0.256 41.90 5.20e-03 [1965.59 0.2 421.01 5.22e-02
20 5.722 0.175 0.256 4.95 6.14e-04 1478.93 5.94e-02 3644.78 0.5
Risulta 8.043e+05 7.952e+05 5.332e+05
In percentuale 99.80 98.66 66.15
CDC [Tipo Siglald Note
6 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +)

categoria suolo: C

fattore di sito S = 1.396

ordinata spettro (tratto Tb-Tc) = 0.256 g

angolo di ingresso:90.00

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.404 sec.

fattore di struttura q:  2.760

fattore per spost. mud: 2.945

classe di duttilita CD: B

numero di modi considerati: 20

combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.r/Ls [rapp.ex/rx frapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.55 0.0 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.92 0.0 9.15 16.87 0.805 0.077 0.219
Risulta [8.060e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g | % M eccitata Zx g |%

Hz sec g kg kg kg

1 1.087 0.920 0.124 5.875e+05 72.9 27.11 3.36e-03 [9.60e-03 1.19e-06
2 1.856 0.539 0.212 1.661e+05 20.6 1650.60 0.2 6.94 8.62e-04
3 2.473 0.404 0.256 8465.65 1.1 6.132e+05 76.1 740.55 9.19e-02
4 2.615 0.382 0.256 4.005e+04 5.0 8.846e+04 11.0 125.85 1.56e-02
5 3.032 0.330 0.256 337.57 4.19e-02 924.17 0.1 0.06 7.84e-06
6 3.382 0.296 0.256 10.12 1.26e-03 [1589.28 0.2 2.93 3.63e-04
7 3.575 0.280 0.256 1.78 2.21e-04 3401.50 0.4 43.22 5.36e-03
8 3.664 0.273 0.256 306.23 3.80e-02 202.82 2.52e-02 6.62 8.22e-04
9 3.725 0.268 0.256 388.85 4.82e-02 [3871.39 0.5 59.93 7.44e-03
10 3.885 0.257 0.256 0.02 2.30e-06 67.52 8.38e-03 [13.06 1.62e-03
11 3.999 0.250 0.256 17.24 2.14e-03 [143.77 1.78e-02 16.92 8.59¢e-04
12 4.367 0.229 0.256 2.38 2.96e-04 67.44 8.37e-03 |0.51 6.36e-05
13 4.563 0.219 0.256 1.15 1.42e-04 [7.711e+04 9.6 17.28 2.14e-03
14 4.751 0.210 0.256 113.15 1.40e-02 [1738.68 0.2 811.34 0.1
15 4.818 0.208 0.256 70.20 8.71e-03 [1422.92 0.2 6195.29 0.8
16 4.923 0.203 0.256 97.21 1.21e-02 899.85 0.1 4.789e+05 59.4
17 5.146 0.194 0.256 20.28 2.52e-03 [101.15 1.26e-02 [392.97 4.88e-02
18 5.363 0.186 0.256 874.18 0.1 177.33 2.20e-02 4.084e+04 5.1
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g |% M eccitata Zxg |%
19 5.484 0.182 0.256 24.35 3.02e-03 [137.44 1.71e-02 [1795.39 0.2
20 5.851 0.171 0.256 34.20 4.24e-03 [126.65 1.57e-02 [3.985e+04 4.9
Risulta 8.044e+05 7.953e+05 5.698e+05
In percentuale 99.81 98.68 70.70
CDC [Tipo |SiglaId Note
7 Edk |CDC=Ed (dinamico SLU) alfa=90.00 (ecc. -)
categoria suolo: C
fattore di sito S = 1.396
ordinata spettro (tratto Tb-Tc) = 0.256 g
angolo di ingresso:90.00
eccentricita aggiuntiva: negativa
periodo proprio T1: 0.405 sec.
fattore di struttura q: 2.760
fattore per spost. mud: 2.941
classe di duttilita CD: B
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.r/Ls [rapp.ex/rx frapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 -0.55 0.0 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 -0.92 0.0 9.15 16.87 0.805 0.077 0.219
Risulta [8.060e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g | % M eccitata Zx g |%
Hz sec 9 kg kg kg
1 1.087 0.920 0.124 5.864e+05 72.8 600.74 7.45e-02 |0.05 6.58e-06
2 1.845 0.542 0.211 1.643e+05 20.4 2.015e+04 2.5 28.15 3.49e-03
3 2.467 0.405 0.256 1.762e+04 2.2 5.732e+05 71.1 572.21 7.10e-02
4 2.625 0.381 0.256 3.383e+04 4.2 1.107e+05 13.7 193.23 2.40e-02
5 3.033 0.330 0.256 345.21 4.28e-02 [796.25 9.88e-02 [11.74 1.46e-03
6 3.385 0.295 0.256 17.98 2.23e-03 [1014.92 0.1 55.48 6.88e-03
7 3.579 0.279 0.256 0.13 1.64e-05 [2394.46 0.3 252.92 3.14e-02
8 3.663 0.273 0.256 300.89 3.73e-02 [199.63 2.48e-02 [26.95 3.34e-03
9 3.721 0.269 0.256 349.61 4.34e-02 [2866.42 0.4 307.38 3.81e-02
10 3.882 0.258 0.256 0.44 5.52e-05 [172.89 2.15e-02 5.92 7.35e-04
11 3.997 0.250 0.256 11.71 1.45e-03 417.17 5.18e-02 [17.95 2.23e-03
12 4.315 0.232 0.256 24.29 3.01e-03 2.723e+04 3.4 0.28 3.42e-05
13 4.406 0.227 0.256 51.69 6.41e-03 2.535e+04 3.1 1.11 1.38e-04
14 4.777 0.209 0.256 17.87 2.22e-03 [1906.23 0.2 112.04 1.39e-02
15 4.899 0.204 0.256 224.71 2.79e-02 [1.674e+04 2.1 2.427e+05 30.1
16 4.953 0.202 0.256 0.03 4.12e-06 16140.12 0.8 2.465e+05 30.6
17 5.147 0.194 0.256 32.31 4.01e-03 |1669.51 0.2 172.54 2.14e-02
18 5.362 0.187 0.256 772.26 9.58e-02 [171.11 2.12e-02 3.763e+04 4.7
19 5.485 0.182 0.256 88.86 1.10e-02 [1330.40 0.2 1328.42 0.2
20 5.600 0.179 0.256 20.33 2.52e-03 [1130.70 0.1 2906.82 0.4
Risulta 8.044e+05 7.942e+05 5.328e+05
In percentuale 99.80 98.54 66.11
CDC [Tipo |SiglaId Note
8 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +)

categoria suolo: C

fattore di sito S = 1.500

ordinata spettro (tratto Tb-Tc) = 0.277 g

angolo di ingresso:0.0

leccentricita aggiuntiva: positiva

periodo proprio T1: 0.901 sec.

numero di modi considerati: 20

icombinaz. modale: CQC
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Quota M Sismicax g Pos.GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX Pos.KY rapp.r/Ls [rapp. ex/rx [rapp. ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.0 -0.55 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.0 -1.82 9.15 16.87 0.805 0.077 0.219
Risulta [8.060e+05
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g | % M eccitata Zxg |%
Hz sec g kg kg kg
1 1.109 0.901 0.134 5.877e+05 72.9 67.71 8.40e-03 8.63e-03 1.07e-06
2 1.748 0.572 0.212 1.627e+05 20.2 1968.16 0.2 14.50 1.80e-03
3 2.492 0.401 0.277 316.50 3.93e-02 [7.064e+05 87.7 820.09 0.1
4 2.657 0.376 0.277 4.959e+04 6.2 131.80 1.64e-02 4.62 5.73e-04
5 2.832 0.353 0.277 1291.03 0.2 1.08 1.34e-04 [1.55 1.93e-04
6 3.147 0.318 0.277 5.43 6.74e-04 0.61 7.53e-05 2.78 3.44e-04
7 3.409 0.293 0.277 18.13 2.25e-03 [18.47 2.29e-03 26.15 3.24e-03
8 3.576 0.280 0.277 43.48 5.39e-03 [12.68 1.57e-03 [119.50 1.48e-02
9 3.747 0.267 0.277 1228.30 0.2 11.34 1.41e-03 [122.91 1.52e-02
10 3.870 0.258 0.277 86.23 1.07e-02 2.54e-03 0.0 59.09 7.33e-03
11 4.157 0.241 0.277 50.95 6.32e-03 893.09 0.1 73.30 9.09e-03
12 4.337 0.231 0.277 18.37 2.28e-03 8409.34 1.0 45.46 5.64e-03
13 4.487 0.223 0.277 50.00 6.20e-03 5.712e+04 7.1 0.19 2.40e-05
14 4.813 0.208 0.277 191.58 2.38e-02 [1.701e+04 2.1 4736.76 0.6
15 4.923 0.203 0.277 109.75 1.36e-02 695.02 8.62e-02 4.798e+05 59.5
16 5.008 0.200 0.277 25.34 3.14e-03 [1566.63 0.2 1566.56 0.2
17 5.231 0.191 0.277 3.16 3.92e-04 [1.80 2.24e-04 [289.75 3.60e-02
18 5.363 0.186 0.277 851.01 0.1 224.58 2.79e-02 14.093e+04 5.1
19 5.612 0.178 0.277 72.42 8.99e-03 [9.70 1.20e-03 [992.79 0.1
20 5.726 0.175 0.277 5.88 7.29e-04 [1.27 1.57e-04 |1.174e+04 1.5
Risulta 8.044e+05 7.946e+05 5.414e+05
In percentuale 99.80 98.59 67.17
CDC [Tipo |SiglaId Note
9 Edk |CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:0.0
leccentricita aggiuntiva: negativa
periodo proprio T1: 0.941 sec.
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX Pos.KY rapp.r/Ls [rapp. ex/rx frapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.0 0.55 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.0 1.82 9.15 16.87 0.805 0.077 0.219
Risulta |8.060e+05
Modo Frequenza |[Periodo |Acc. Spettrale M eccitata X x g [% M eccitata Y xg | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.063 0.941 0.129 5.945e+05 73.8 111.28 1.38e-02 0.04 5.29e-06
2 1.984 0.504 0.240 1.664e+05 20.7 3976.95 0.5 18.74 2.33e-03
3 2.491 0.402 0.277 3879.66 0.5 6.732e+05 83.5 777.09 9.64e-02
4 2.540 0.394 0.277 3.725e+04 4.6 3.093e+04 3.8 44.28 5.49e-03
5 3.222 0.310 0.277 562.62 6.98e-02 |0.88 1.09e-04 5.44 6.76e-04
6 3.556 0.281 0.277 50.16 6.22e-03 1.46 1.81e-04 [17.49 2.17e-03
7 3.592 0.278 0.277 179.28 2.22e-02 [157.77 1.96e-02 216.37 2.68e-02
8 3.700 0.270 0.277 51.50 6.39e-03 [7.70 9.56e-04 8.32 1.03e-03
9 3.773 0.265 0.277 114.68 1.42e-02 86.46 1.07e-02 [39.69 4.92e-03
10 3.948 0.253 0.277 157.54 1.95e-02 [179.35 2.23e-02 [78.09 9.69e-03
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Modo Frequenza |Periodo Acc. Spettrale M eccitata Xx g |% M eccitata Y x g |% M eccitata Zxg |%
11 4.195 0.238 0.277 0.12 1.50e-05 [782.49 9.71e-02 [17.25 2.14e-03
12 4.407 0.227 0.277 18.24 2.26e-03 [1708.49 0.2 96.68 1.20e-02
13 4.473 0.224 0.277 0.13 1.59e-05 6.221e+04 7.7 26.32 3.27e-03
14 4.645 0.215 0.277 7.15 8.87e-04 [8143.01 1.0 754.77 9.36e-02
15 4.807 0.208 0.277 134.31 1.67e-02 |1.021e+04 1.3 6081.51 0.8
16 4.925 0.203 0.277 86.09 1.07e-02 531.49 6.59e-02 4.803e+05 59.6
17 5.113 0.196 0.277 19.79 2.46e-03 389.74 4.84e-02 0.66 8.15e-05
18 5.363 0.186 0.277 835.48 0.1 104.65 1.30e-02 4.060e+04 5.0
19 5.500 0.182 0.277 41.90 5.20e-03 [1965.59 0.2 421.01 5.22e-02
20 5.722 0.175 0.277 4.95 6.14e-04 1478.93 5.94e-02 3644.78 0.5
Risulta 8.043e+05 7.952e+05 5.332e+05
In percentuale 99.80 98.66 66.15
CDC [Tipo |SiglaId Note
10 |[Edk [CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:90.00
leccentricita aggiuntiva: positiva
periodo proprio T1: 0.404 sec.
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y Pos. KX |Pos.KY rapp.r/Ls [rapp.ex/rx fapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 0.55 0.0 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 0.92 0.0 9.15 16.87 0.805 0.077 0.219
Risulta |8.060e+05
Modo Frequenza [Periodo |Acc. Spettrale M eccitata X x g |% M eccitata Y xg | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.087 0.920 0.132 5.875e+05 72.9 R27.11 3.36e-03 9.60e-03 1.19e-06
2 1.856 0.539 0.225 1.661e+05 20.6 1650.60 0.2 6.94 8.62e-04
3 2.473 0.404 0.277 8465.65 1.1 6.132e+05 76.1 740.55 9.19e-02
4 2.615 0.382 0.277 4.005e+04 5.0 8.846e+04 11.0 125.85 1.56e-02
5 3.032 0.330 0.277 337.57 4.19e-02 924.17 0.1 0.06 7.84e-06
6 3.382 0.296 0.277 10.12 1.26e-03 [1589.28 0.2 2.93 3.63e-04
7 3.575 0.280 0.277 1.78 2.21e-04 3401.50 0.4 43.22 5.36e-03
8 3.664 0.273 0.277 306.23 3.80e-02 202.82 2.52e-02 6.62 8.22e-04
9 3.725 0.268 0.277 388.85 4.82e-02 [3871.39 0.5 59.93 7.44e-03
10 3.885 0.257 0.277 0.02 2.30e-06 67.52 8.38e-03 [13.06 1.62e-03
11 3.999 0.250 0.277 17.24 2.14e-03 [143.77 1.78e-02 6.92 8.59e-04
12 4.367 0.229 0.277 2.38 2.96e-04 67.44 8.37e-03 |0.51 6.36e-05
13 4.563 0.219 0.277 1.15 1.42e-04 [7.711e+04 9.6 17.28 2.14e-03
14 4.751 0.210 0.277 113.15 1.40e-02 [1738.68 0.2 811.34 0.1
15 4.818 0.208 0.277 70.20 8.71e-03 [1422.92 0.2 6195.29 0.8
16 4.923 0.203 0.277 97.21 1.21e-02 899.85 0.1 4.789e+05 59.4
17 5.146 0.194 0.277 20.28 2.52e-03 [101.15 1.26e-02 [392.97 4.88e-02
18 5.363 0.186 0.277 874.18 0.1 177.33 2.20e-02 4.084e+04 5.1
19 5.484 0.182 0.277 24.35 3.02e-03 [137.44 1.71e-02 [1795.39 0.2
20 5.851 0.171 0.277 34.20 4.24e-03 [126.65 1.57e-02 [3.985e+04 4.9
Risulta 8.044e+05 7.953e+05 5.698e+05
In percentuale 99.81 98.68 70.70
CDC [Tipo |SiglaId Note
11 Edk |CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -)
categoria suolo: C
fattore di sito S = 1.500
ordinata spettro (tratto Tb-Tc) = 0.277 g
angolo di ingresso:90.00
eccentricita aggiuntiva: negativa
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
CDC [Tipo Siglald Note
periodo proprio T1: 0.405 sec.
numero di modi considerati: 20
combinaz. modale: CQC
Quota M Sismicax g [Pos. GX Pos. GY [E agg. X-X [E agg. Y-Y |Pos. KX |Pos.KY rapp.r/Ls [rapp. ex/rx frapp.ey/ry
m kg m m m m m m
9.20 1.197e+05 11.00 31.00 -0.55 0.0 11.00 31.00 1.166 0.0 0.0
4.60 6.862e+05 8.41 20.25 -0.92 0.0 9.15 16.87 0.805 0.077 0.219
Risulta |8.060e+05
Modo Frequenza |[Periodo |Acc. Spettrale M eccitata X x g [% M eccitata Y xg | % M eccitata Zx g |%
Hz sec g kg kg kg
1 1.087 0.920 0.132 5.864e+05 72.8 600.74 7.45e-02 0.05 6.58e-06
2 1.845 0.542 0.223 1.643e+05 20.4 2.015e+04 2.5 28.15 3.49e-03
3 2.467 0.405 0.277 1.762e+04 2.2 5.732e+05 71.1 572.21 7.10e-02
4 2.625 0.381 0.277 3.383e+04 4.2 1.107e+05 13.7 193.23 2.40e-02
5 3.033 0.330 0.277 345.21 4.28e-02 [796.25 9.88e-02 [11.74 1.46e-03
6 3.385 0.295 0.277 17.98 2.23e-03 [1014.92 0.1 55.48 6.88e-03
7 3.579 0.279 0.277 0.13 1.64e-05 [2394.46 0.3 252.92 3.14e-02
8 3.663 0.273 0.277 300.89 3.73e-02 [199.63 2.48e-02 26.95 3.34e-03
9 3.721 0.269 0.277 349.61 4.34e-02 2866.42 0.4 307.38 3.81e-02
10 3.882 0.258 0.277 0.44 5.52e-05 [172.89 2.15e-02 5.92 7.35e-04
11 3.997 0.250 0.277 11.71 1.45e-03 417.17 5.18e-02 [17.95 2.23e-03
12 4.315 0.232 0.277 24.29 3.01e-03 2.723e+04 3.4 0.28 3.42e-05
13 4.406 0.227 0.277 51.69 6.41e-03 2.535e+04 3.1 1.11 1.38e-04
14 4.777 0.209 0.277 17.87 2.22e-03 [1906.23 0.2 112.04 1.39e-02
15 4.899 0.204 0.277 224.71 2.79e-02 [1.674e+04 2.1 2.427e+05 30.1
16 4.953 0.202 0.277 0.03 4.12e-06 6140.12 0.8 2.465e+05 30.6
17 5.147 0.194 0.277 32.31 4.01e-03 |1669.51 0.2 172.54 2.14e-02
18 5.362 0.187 0.277 772.26 9.58e-02 [171.11 2.12e-02 3.763e+04 4.7
19 5.485 0.182 0.277 88.86 1.10e-02 [1330.40 0.2 1328.42 0.2
20 5.600 0.179 0.277 20.33 2.52e-03 [1130.70 0.1 2906.82 0.4
Risulta 8.044e+05 7.942e+05 5.328e+05
In percentuale 99.80 98.54 66.11

A seguire si riportano le deformate relative ai modi globali piu significativi.

Figura 12.6 — 1 — Deformata tipo 1° Modo
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

13.7. INVILUPPO SOLLECITAZIONI - PILASTRI

Starza Marmale [kH]

Massimo |-18.18

-79.84

-141.50
-203.16
-264.82
-326.48
30812
-449.79
-511.45
A7311
-B34.77
-B96.42
758,038
813,74
-881.40

Mimimo | -343.06
Default
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Mappa @
Taglo 2 [kM]
Mazsimo |59.68

51.38
43.08
34.78
26.48
18.17
3.87

57

6.73

-15.03
-23.33
-31.64
-39.94
-48.24
-B6.54

Mirirmo  |-54.64
Drefault

Figura 12.7 — 2 — Pilastri: inviluppo Taglio T 2-2
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ARCHITETTONICI

REGIONE EMILIA ROMAGNA
PROGETTO DEFINITIVO
OPERE STRUTTURALI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
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Figura 12.7 — 4 — Pilastri: inviluppo Momento flettente M 2-2
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Momento 3-3 [kM m]

Magsimo |177.25

Minimo -159.94
Range | Default

Figura 12.7 — 5 — Pilastri: inviluppo Momento flettente M 3-3

13.8. INVILUPPO SOLLECITAZIONI — TRAVATE

Mappa X

Taglio 2 [kN]
Mazsimo |277.31
24112

Mirimo  |-265.55
Drefault

Figura 12.8 — 1 — Travi: inviluppo Taglio T 2-2
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Taglio 3 [kN]

Mazsima |31.76

Minimo  |-23.97
Fange | Default

Figura 12.8 — 2 — Travi: inviluppo Taglio T 3-3

Hlomento 2-2[kMN m]

b assimo |74.64

Minimo  |-72.73
Range | Default

Figura 12.8 — 3 — Travi: inviluppo Momento flettente M 2-2
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Momento 3-3 [kM m]
Maszimo [170.88

138.01

Minimo  |-322.22
Range Default

Figura 12.8 — 4 — Travi: inviluppo Momento flettente M 3-3

13.9. INVILUPPO SOLLECITAZIONI — TRAVI FONDAZIONE

Taglio 2 [kN]

Mazsimo |314.27

270.30
226,33
182.36
138,39
34.42
50.45
.49
-37.48
-81.45
-126.42
-169.39
21336
-257.33
-301.23

Minimo  |-345.26
Default

Figura 12.9 — 1 — Travi: inviluppo Taglio T 2-2
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Taglio 3 [kM]
b asgima |18.28

Minima  |-18.85
Range Default

Figura 12.9 — 2 — Travi: inviluppo Taglio T 3-3

Minima  [-95.17
Range | Default

Figura 12.9 — 3 — Travi: inviluppo Momento flettente M 2-2
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Mappa @
Momenta 3-3 [kM m]
Massimo |5871.39

525 42
463 45
41343
3657.51
301,54
o
13362 ) . , 1{ ]| I — _
77EB ] de 1] ) ~.|||........ e

Minima  |-228.17
Default

Figura 12.9 — 4 — Travi: inviluppo Momento flettente M 3-3

13.10. VERIFICHE SLU ED SLE TRAVI IN ELEVAZIONE

Mappa

Werifica N/

M aszima |0.98

Minimo | 5.400e-02
Range | Drefault |

Figura 12.10 — 1 — Verifica N-M Travate
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Werifica WiT
Massima |1.00

Mirima  |0.15
Default

Figura 12.10 — 2 — Verifica V-T Travate

Feszure freq. [rmm]

Maszsimo |0.19

18

14 o 6.306e-020-125 -
13

il

10

579600015

0.15.=
B

1.258=-02
Mirimo | 0.0 i L
Range Diefault .::

Figura 12.10 — 3 - S.L.E. Travi copertura: fessure comb. frequenti

Feszure perm. [mm]
Massima 018

o 6.306e-020-127

57950020147
y SRR LT
542202 . 2

1.220e-02
Mirima | 0.0 5 L
Fange Drefault .:;

Figura 12.10 — 4 — S.L.E. Travi copertura: fessure comb. quasi perm.
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tens. cls rare 7.177e- Og)/ s
0.13
Massimo [1.38 8623020287 _~719de-02
"“’ﬁﬂ-‘x

el 0 |4 6.955e-02
05 ~0.38 0227

758 0.34 .26

it 012 026~

ok i =

Dg'ltzss.a-uz e-02

a 13 i

081602 Z@!r
4698602 180-020- n4
Minimo | 2.315e-02
Fange | Default .f(

Figura 12.10 -5 — S.L.E. Travi copertura: tensioni cls comb. Rare

Tens. acc rare -ﬁ’se Og} 0-25 i
Massino [171 9.867e-020-55 ~5.393¢-02

0E6 il 217“"‘

i ~—g-22-n 8.7462-02
gig 033 y by

D44 0. 31 0/ ---- T60+_0.34 0.41 =
8318 . o - 0.35 0.

027 < 0.28 7/'9?%8@@ T

. 28

014

3117602

Minirmo | 4.707e-02

Range Drefault ;E

Tens. cls perm.

Massimo |0.51

Mirimo | 3.096e-02 : X
Range Diefault .::

Figura 12.10 — 7 — S.L.E. Travi copertura: tensioni cls comb. Permanenti
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA

RELAZIONE DI CALCOLO

Verifiche SLU

102

158

Figura 12.10 — 8 — Numerazione delle sezioni

Trave |Note Pos. %Af |Afinf. Af.sup x/d verif. ver.VIT AfV AfT [Staffe Scorr. P |Af long. [Rif. cmb
cm L=cm
73 ok,ok 0.0 052 157 [15.7 0.09 0.76 0.54 5.5 0.0 [2d12/12L=62 (0.0 0.0 43,27
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.37 0.38 2.8 0.0 [2d12/30 L=425 [0.0 0.0 11,27
550.0 0.52 15.7 [15.7 0.09 0.82 0.52 51 0.0 2d12/12L=62 0.0 0.0 44,27
74 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.74 0.66 5.3 0.0 2d12/12L=62 [0.0 0.0 43,34
s=2,m=4 275.0 0.52 [156.7 |15.7 0.09 0.30 0.50 2.7 0.0 [2d12/30 L=425 [0.0 0.0 9,34
550.0 0.52 15.7 [15.7 0.09 0.94 0.65 5.2 0.0 2d12/12L=62 [0.0 0.0 38,34
75 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.56 0.56 4.0 0.0 [2d12/12L=62 0.0 0.0 27,35
s=2,m=4 312.5 [0.52 [15.7 |15.7 0.09 0.21 0.46 24 0.0 [2d12/30 L=500 (0.0 0.0 3,35
625.0 0.52 15.7 [15.7 0.09 0.90 0.55 3.9 0.0 [2d12/12L=62 [0.0 0.0 44,35
76 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.60 0.50 4.0 0.0 [2d12/12L=62 0.0 0.0 51,37
s=2,m=4 312.5 0.52 15.7 |15.7 0.09 0.23 0.40 24 0.0 [2d12/30 L=500 (0.0 0.0 42,37
625.0 0.52 15.7 [15.7 0.09 0.63 0.49 3.9 0.0 2d12/12L=62 0.0 0.0 40,37
77 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.36 0.45 3.8 0.0 2d12/12L=62 (0.0 0.0 44,27
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.22 0.40 3.0 0.0 [2d12/30L=425 0.0 0.0 52,27
550.0 0.52 15.7 [15.7 0.09 0.70 0.49 4.4 0.0 [2d12/12L=62 0.0 0.0 44,27
78 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.31 0.70 9.4 0.0 2d12/12L=62 [0.0 0.0 39,37
s=2,m=4 [100.0 0.52 [15.7 [15.7 0.09 0.16 0.67 8.8 0.0 [2d12/20L=75 [0.0 0.0 26,37
200.0 0.52 15.7 [15.7 0.09 0.32 0.70 9.3 0.0 2d12/121=62 [0.0 0.0 44,37
79 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.50 0.39 41 0.0 [2d12/12L=62 0.0 0.0 43,26
s=2,m=4 275.0 0.52 15.7 |15.7 0.09 0.31 0.31 2.7 0.0 2d12/30 L=425 0.0 0.0 24,26
550.0 0.52 15.7 [15.7 0.09 0.34 0.39 41 0.0 [2d12/12L=62 0.0 0.0 38,26
80 ok,ok 0.0 .52 [15.7 [15.7 0.09 0.75 0.65 5.9 0.0 [2d12/12L=62 [0.0 0.0 43,28
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.45 0.47 2.8 0.0 2d12/30 L=425 0.0 0.0 11,28
550.0 0.52 15.7 [15.7 0.09 0.80 0.63 5.5 0.0 [2d12/12L=62 0.0 0.0 44,28
81 ok,0k 0.0 0.52 157 [15.7 0.09 0.78 0.73 5.8 0.0 [2d12/12L=62 [0.0 0.0 43,34
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.33 0.55 2.7 0.0 [2d12/30 L=425 [0.0 0.0 9,37
550.0 0.52 15.7 [15.7 0.09 0.91 0.72 56 0.0 [2d12/12L=62 0.0 0.0 44,34
82 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.79 0.62 5.3 0.0 2d12/12L=62 [0.0 0.0 4,36
s=2,m=4 312.5 0.52 [156.7 |15.7 0.09 0.41 0.45 2.5 0.0 [2d12/30 L=500 (0.0 0.0 3,36
625.0 0.52 15.7 [15.7 0.09 0.91 0.60 49 0.0 [2d12/12L=62 0.0 0.0 44,36
83 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.81 0.60 5.2 0.0 2d12/12L=62 [0.0 0.0 4,34
s=2,m=4 312.5 [0.52 [15.7 |15.7 0.09 0.32 0.43 24 0.0 [2d12/30 L=500 (0.0 0.0 3,34
625.0 0.52 15.7 [15.7 0.09 0.81 0.59 5.1 0.0 2d12/12L=62 (0.0 0.0 44,34
84 ok,ok 0.0 0.52 15.7 [15.7 0.09 0.36 0.58 4.7 0.0 [2d12/12L=62 0.0 0.0 39,28
s=2,m=4 275.0 0.52 [15.7 |15.7 0.09 0.29 0.49 3.1 0.0 [2d12/30 L=425 [0.0 0.0 3,28
550.0 0.52 [15.7 [15.7 0.09 0.84 0.64 5.6 0.0 2d12/12L=62 [0.0 0.0 44,28
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV |AfT [Staffe Scorr. P Af long. Rif. cmb
85 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.36 0.71 9.8 0.0 [2d12/12L=62 (.0 0.0 43,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.14 0.65 8.9 0.0 [2d12/20L=75 .0 0.0 4,34
200.0 |0.52 15.7 [15.7 0.09 0.39 0.70 9.7 0.0 [2d12/12L=62 .0 0.0 44,34
86 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.49 0.57 5.1 0.0 [2d12/12L=62 (.0 0.0 43,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.49 0.42 2.7 0.0 [2d12/30L=425 0.0 0.0 4,28
550.0 |0.52 15.7 [15.7 0.09 0.47 0.57 5.2 0.0 [2d12/12L=62 (0.0 0.0 38,28
87 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.81 0.66 6.4 0.0 [2d12/12L=62 (.0 0.0 53,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.52 0.44 2.8 0.0 [2d12/30L=425 0.0 0.0 4,28
550.0 |0.63 [15.7 [18.8 0.10 0.86 0.66 6.5 (0.0 [2d12/12L=62 (.0 0.0 50,28
88 ok,ok 0.0 1|0.52 15.7 [15.7 0.09 0.85 0.80 6.4 0.0 2d12/12L=62 (.0 0.0 53,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.42 0.58 2.8 0.0 [2d12/30L=425 0.0 0.0 48,37
550.0 |0.63 [15.7 [18.8 0.10 0.89 0.80 6.5 (0.0 [2d12/12L=62 .0 0.0 50,37
89 ok,ok 0.0 1|0.52 15.7 [15.7 0.09 0.57 0.66 5.7 0.0 [2d12/12L=62 (.0 0.0 4,36
s=2,m=4 212.5 0.52 15.7 [15.7 0.09 0.43 0.56 41 0.0 2d12/30 L=300 (0.0 0.0 50,36
425.0 0.52 15.7 [15.7 0.09 0.33 0.57 4.1 0.0 [2d12/121L=62 (.0 0.0 48,36
90 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.69 1.00 119 0.0 [2d12/12L=62 0.0 0.0 4,34
s=2,m=4 85.0 |0.52 (15.7 [15.7 0.09 0.29 0.96 11.0 0.0 [2d12/15L=45 0.0 0.0 50,34
170.0 |0.52 15.7 [15.7 0.09 0.41 0.91 10.3 0.0 [2d12/12L=62 [0.0 0.0 50,34
91 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.35 0.57 48 0.0 2d12/12L=62 0.0 0.0 49,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.33 0.46 3.0 0.0 [2d12/30L=425 0.0 0.0 42,28
550.0 0.52 15.7 [15.7 0.09 0.82 0.61 5.5 0.0 [2d12/12L=62 (0.0 0.0 42,28
92 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.34 0.71 9.8 0.0 [2d12/12L=62 (.0 0.0 49,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.19 0.66 8.9 0.0 [2d12/20L=75 .0 0.0 42,34
200.0 0.52 15.7 [15.7 0.09 0.46 0.70 9.6 0.0 [2d12/12L=62 .0 0.0 42,34
93 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.45 0.55 5.0 (0.0 [2d12/12L=62 (0.0 0.0 41,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.48 0.42 2.8 0.0 [2d12/30L=425 0.0 0.0 4,27
550.0 0.52 15.7 [15.7 0.09 0.54 0.56 5.2 0.0 [2d12/12L=62 (.0 0.0 42,27
94 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.39 0.48 46 0.0 R2d12/12L=62 .0 0.0 53,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.36 0.37 2.8 0.0 [2d12/30L=425 0.0 0.0 4,27
550.0 0.52 15.7 [15.7 0.09 0.70 0.50 5.0 (0.0 [2d12/12L=62 (.0 0.0 50,27
95 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.36 0.68 9.7 0.0 [2d12/12L=62 (.0 0.0 53,34
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.19 0.63 8.9 0.0 [2d12/20L=75 .0 0.0 29,34
200.0 |0.52 15.7 [15.7 0.09 0.32 0.67 9.5 0.0 [2d12/12L=62 (.0 0.0 48,34
96 ok,ok 0.0 1[0.52 15.7 [15.7 0.09 0.55 0.46 48 0.0 2d12/12L=62 .0 0.0 53,26
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.43 0.34 2.7 0.0 [2d12/30L=425 0.0 0.0 4,26
550.0 0.52 15.7 [15.7 0.09 0.40 0.46 48 0.0 2d12/12L=62 [0.0 0.0 48,26
97 ok,ok 0.0 (094 6.3 7.9 0.20 0.97 0.14 1.3 0.0 [2d8/5L=50 0.0 0.0 28,28
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.12 0.15 1.1 0.0 [2d8/15L=450 0.0 0.0 25,27
550.0 [0.88 [7.3 7.4 0.19 0.98 0.18 1.2 0.0 [2d8/5L=50 0.0 0.0 28,27
98 ok,ok 0.0 1[0.86 6.3 7.2 0.19 0.98 0.16 1.2 0.0 [2d8/5L=50 0.0 0.0 28,24
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.12 0.13 0.9 0.0 [2d8/15L=450 (.0 0.0 45,24
550.0 [0.81 6.3 6.8 0.18 0.98 0.16 1.2 0.0 [2d8/5L=50 0.0 0.0 27,23
99 ok,ok 0.0 1[0.96 6.8 8.1 0.20 0.98 0.15 1.2 0.0 [2d8/5L=50 0.0 0.0 27,28
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.11 0.14 1.0 0.0 [2d8/15L=450 0.0 0.0 47,27
550.0 [0.90 6.3 7.6 0.19 0.97 0.16 1.3 0.0 [2d8/5L=50 0.0 0.0 27,27
100  ok,0k 0.0 [2.06 [12.6 231 0.31 0.90 0.41 46 0.0 [2d8/5L=50 0.0 0.0 37,32
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.33 0.22 2.1 0.0 [2d8/15L=450 (.0 0.0 3,32
550.0 1.89 [12.6 21.2 0.29 0.89 0.38 4.3 0.0 [2d8/5L=50 0.0 0.0 34,27
101 ok,0k 0.0 [1.87 12.6 221.0 0.28 0.89 0.41 4.3 0.0 [2d8/5L=50 0.0 0.0 37,32
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.32 0.22 1.9 0.0 [2d8/15L=450 0.0 0.0 3,32
550.0 [1.94 12.6 21.7 0.29 0.89 0.36 44 0.0 [2d8/5L=50 0.0 0.0 34,31
102 ok,0k 0.0 [1.31 8.2 11.0 0.23 0.97 0.23 1.6 0.0 [2d8/5L=50 0.0 0.0 31,37
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.09 0.20 14 0.0 [2d8/15L=450 0.0 0.0 47,37
550.0 [1.27 9.0 10.7 0.22 0.95 0.19 1.5 0.0 [2d8/5L=50 0.0 0.0 37,34
103 ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.26 0.44 5.2 0.0 [2d12/12L=62 (.0 0.0 37,23
s=2,m=4 215.0 |0.52 15.7 [15.7 0.09 0.30 0.34 3.5 0.0 [2d12/30L=305 0.0 0.0 3,23
430.0 0.52 15.7 [15.7 0.09 0.18 0.42 48 0.0 2d12/12L=62 [0.0 0.0 42,23
104 ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.33 0.48 5.0 0.0 [2d12/12L=62 (.0 0.0 3,34
s=2,m=4 220.0 0.52 15.7 [15.7 0.09 0.17 0.38 3.3 0.0 [2d12/30L=315 0.0 0.0 3,34
440.0 0.52 15.7 [15.7 0.09 0.27 0.48 49 0.0 2d12/12L=62 0.0 0.0 4,34
105  |ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.16 0.62 8.8 0.0 [2d12/12L=62 (.0 0.0 53,37
s=2,m=4 [100.0 0.52 15.7 [15.7 0.09 0.26 0.58 8.0 0.0 [2d12/25L=75 (.0 0.0 4,37
200.0 |0.52 15.7 [15.7 0.09 0.36 0.53 7.2 0.0 [2d12/12L=62 (0.0 0.0 4,37
106 ok,0k 0.0 1|0.52 15.7 [15.7 0.09 0.36 0.85 6.5 0.0 [2d12/121L=125 0.0 0.0 4,34
s=2,m=4 [115.0 0.52 15.7 [15.7 0.09 0.13 0.91 7.4 0.0 [2d12/121L=125 0.0 0.0 4,34
230.0 |0.52 15.7 [15.7 0.09 0.34 0.96 8.3 0.0 [2d12/12L=62 .0 0.0 4,34
107  ok,0k 0.0 (091 6.3 7.7 0.19 0.97 0.17 1.3 0.0 [2d8/5L=50 0.0 0.0 32,24
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.09 0.14 1.0 0.0 [2d8/15L=450 0.0 0.0 22,24
550.0 [0.97 6.3 8.2 0.20 0.97 0.15 1.2 0.0 [2d8/5L=50 0.0 0.0 26,23
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV |AfT [Staffe Scorr. P Af long. Rif. cmb
108  |ok,0k 0.0 [1.59 12,6 [17.8 0.25 0.90 0.34 40 0.0 [2d8/5L=50 0.0 0.0 29,33
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.31 0.16 1.7 0.0 [2d8/15L=450 0.0 0.0 1,30
550.0 1.84 12.6 20.6 0.28 0.88 0.34 4.2 0.0 [2d8/5L=50 0.0 0.0 26,30
109  [ok,0k 0.0 [1.89 12.6 21.2 0.29 0.89 0.38 44 0.0 [2d8/5L=50 0.0 0.0 29,37
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.33 0.19 1.9 0.0 [2d8/15L=450 0.0 0.0 1,37
550.0 1.79 [12.6  20.0 0.27 0.88 0.36 4.1 0.0 [2d8/5 L=50 0.0 0.0 26,22
110  ok,0k 0.0 (091 7.6 7.1 0.19 0.98 0.21 1.2 0.0 [2d8/5L=50 0.0 0.0 26,29
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.16 0.19 1.1 0.0 [2d8/15L=450 0.0 0.0 34,29
550.0 [1.02 6.3 8.6 0.21 0.97 0.17 1.4 0.0 [2d8/5L=50 0.0 0.0 26,26
111 ok,0k 0.0 1[0.78 B.5 6.6 0.18 0.98 0.13 1.2 0.0 [2d8/5L=50 0.0 0.0 27,28
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.13 0.12 1.0 0.0 [2d8/15L=450 0.0 0.0 30,27
550.0 [0.95 6.3 8.0 0.20 0.98 0.15 1.3 0.0 [2d8/5L=50 0.0 0.0 27,27
112 ok,0k 0.0 [1.00 6.3 8.4 0.20 0.97 0.15 14 0.0 [2d8/5L=50 0.0 0.0 28,28
s=3,m=4 275.0 [0.75 6.3 6.3 0.18 0.13 0.13 1.1 0.0 [2d8/15L=450 .0 0.0 28,28
550.0 [0.92 7.7 7.5 0.19 0.97 0.14 1.2 0.0 [2d8/5L=50 0.0 0.0 28,27
121 ok,0k 0.0 [1.12 126 [12.6 0.20 0.86 0.18 1.9 0.0 [2d8/5L=50 0.0 0.0 37,37
s=7,m=4 275.0 1.12 12.6 [12.6 0.20 0.09 0.18 1.6 0.0 [2d8/15L=450 0.0 0.0 24,26
550.0 1.13 [12.6 [12.7 0.20 0.95 0.21 1.9 0.0 [2d8/5L=50 0.0 0.0 34,26
133 ok,0k 0.0 [1.30 12.6 [14.5 0.22 0.93 0.20 2.1 |0.0 [2d8/5L=50 0.0 0.0 37,32
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.10 0.17 1.7 0.0 [2d8/15L=450 0.0 0.0 26,32
550.0 1.12 [12.6 [12.6 0.20 0.88 0.20 1.9 0.0 [2d8/5L=50 0.0 0.0 34,31
135  lok,0k 0.0 [1.12 12,6 [12.6 0.20 0.89 0.20 2.0 [0.0 [2d8/5L=50 0.0 0.0 29,25
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.09 0.18 1.6 0.0 [2d8/15L=450 .0 0.0 29,25
550.0 [1.24 12.6 [13.9 0.21 0.94 0.20 2.0 (0.0 [2d8/5L=50 0.0 0.0 26,34
137 lok,0k 0.0 [1.29 12.8 [14.5 0.22 0.95 0.22 2.0 |0.0 [2d8/5L=50 0.0 0.0 26,37
s=7,m=4 275.0 1.12 [12.6 [12.6 0.20 0.11 0.20 1.7 0.0 [2d8/15L=450 .0 0.0 26,22
550.0 1.12 12.6 [12.6 0.20 0.95 0.22 2.1 0.0 [2d8/5 L=50 0.0 0.0 26,22
139  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.36 0.45 42 0.0 P2d12/12L=62 0.0 0.0 43,27
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.22 0.36 2.8 0.0 [2d12/30L=425 0.0 0.0 4,27
550.0 0.52 15.7 [15.7 0.09 0.46 0.44 40 0.0 2d12/12L=62 [0.0 0.0 44,27
141 ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.60 0.41 40 0.0 R2d12/12L=62 .0 0.0 43,34
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.25 0.33 2.7 0.0 [2d12/30L=425 0.0 0.0 32,34
550.0 |0.52 15.7 [15.7 0.09 0.56 0.42 42 0.0 2d12/12L=62 [0.0 0.0 42,34
143  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.65 0.65 5.4 0.0 [2d12/12L=62 (.0 0.0 3,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.39 0.50 2.9 0.0 [2d12/30L=425 0.0 0.0 4,28
550.0 0.52 15.7 [15.7 0.09 0.43 0.61 49 0.0 2d12/12L=62 [0.0 0.0 38,28
145  ok,0k 0.0 1|0.52 15.7 [15.7 0.09 0.54 0.60 49 0.0 2d12/12L=62 0.0 0.0 39,34
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.41 0.48 2.9 0.0 [2d12/30L=425 0.0 0.0 4,34
550.0 0.52 15.7 [15.7 0.09 0.70 0.63 54 0.0 [2d12/12L=62 [0.0 0.0 40,34
147  lok,0k 0.0 1052 15.7 [15.7 0.09 0.31 0.45 41 0.0 2d12/12L=62 0.0 0.0 51,28
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.23 0.36 2.7 0.0 [2d12/30L=425 0.0 0.0 4,28
550.0 |0.52 15.7 [15.7 0.09 0.51 0.45 4.1 0.0 [2d12/121L=62 (.0 0.0 50,28
149  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.59 0.42 41 0.0 R2d12/12L=62 0.0 0.0 53,37
s=2,m=4 275.0 0.52 15.7 [15.7 0.09 0.26 0.33 2.6 0.0 [2d12/30L=425 0.0 0.0 4,37
550.0 0.52 15.7 [15.7 0.09 0.49 0.42 4.1 0.0 [2d12/121L=62 (.0 0.0 50,37
150  |ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.30 0.90 7.5 0.0 [2d12/12L=62 (0.0 0.0 48,34
s=2,m=4 [100.0 0.52 [15.7 [15.7 0.09 0.63 0.89 7.3 0.0 [2d12/30L=62 .0 0.0 50,34
200.0 |0.63 [15.7 [18.8 0.10 0.94 0.94 8.2 0.0 [2d12/12L=75 [.0 0.0 50,34
151 lok,0k 0.0 [1.12 B.3 9.4 0.22 0.82 0.35 2.1 0.0 [2d8/5L=50 0.0 0.0 32,50
s=3,m=4 [190.0 [0.75 6.3 6.3 0.18 0.34 0.33 1.9 0.0 [2d8/15L=280 [0.0 0.0 37,50
380.0 [0.75 6.3 6.3 0.18 0.44 0.31 1.7 0.0 [2d8/5L=50 0.0 0.0 36,50
152  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 |1.65e-03 [0.48 7.6 0.0 [2d12/12L=62 (.0 0.0 53,49
s=2,m=4 95.0 |0.52 15.7 [15.7 0.09 0.01 0.49 7.7 0.0 [2d12/25L=65 (.0 0.0 3,49
190.0 [0.52 15.7 [15.7 0.09 0.05 0.50 7.8 0.0 [2d12/12L=62 [0.0 0.0 3,49
153  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 2.32e-03 [0.44 7.1 0.0 [2d12/121L=62 (0.0 0.0 50,47
s=2,m=4 95.0 |0.52 15.7 [15.7 0.09 0.01 0.43 7.0 0.0 [2d12/30L=65 .0 0.0 1,47
190.0 |0.52 15.7 [15.7 0.09 0.05 0.44 7.1 0.0 [2d12/121L=62 (0.0 0.0 1,47
154  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 3.28e-03 [0.47 7.6 0.0 [2d12/12L=62 .0 0.0 42,49
s=2,m=4 95.0 |0.52 15.7 [15.7 0.09 0.02 0.48 7.7 0.0 [2d12/25L=65 (.0 0.0 30,49
190.0 |0.52 15.7 [15.7 0.09 0.05 0.49 7.8 0.0 [2d12/12L=62 (0.0 0.0 9,49
155  ok,0k 0.0 1[0.52 15.7 [15.7 0.09 0.29 0.65 10.5 0.0 [2d12/12L=62 0.0 0.0 3,28
s=2,m=4 85.0 [0.52 (15.7 [15.7 0.09 0.07 0.61 9.8 0.0 [2d12/20L=45 (0.0 0.0 4,28
170.0 |0.52 15.7 [15.7 0.09 6.77e-03 [0.57 9.1 0.0 [2d12/12L=62 (.0 0.0 22,28
156  ok,ok 0.0 1|0.52 15.7 [15.7 0.09 0.39 0.51 42 0.0 2d12/12L=62 0.0 0.0 50,34
s=2,m=4 2275 0.52 15.7 |15.7 0.09 0.27 0.48 3.7 0.0 [2d12/30L=330 0.0 0.0 48,34
455.0 0.52 15.7 [15.7 0.09 0.82 0.58 54 0.0 [2d12/12L=62 (0.0 0.0 50,34
157  lok,0k 0.0 1052 15.7 [15.7 0.09 |1.83e-03 [0.46 7.6 0.0 2d12/12L=62 .0 0.0 37,29
s=2,m=4 95.0 |0.52 15.7 [15.7 0.09 0.01 0.47 7.7 0.0 [2d12/25L=65 (.0 0.0 4,29
190.0 |0.52 15.7 [15.7 0.09 0.05 0.48 7.8 0.0 [2d12/12L=62 [0.0 0.0 4,29
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV |AfT [Staffe Scorr. P Af long. Rif. cmb
158  lok,0k 0.0 1[0.52 15.7 [15.7 0.09 |1.54e-03 [0.47 7.6 0.0 [2d12/12L=62 (.0 0.0 37,49
s=2,m=4 95.0 |0.52 15.7 [15.7 0.09 0.01 0.48 7.7 0.0 [2d12/25L=65 (.0 0.0 4,49
190.0 0.52 15.7 [15.7 0.09 0.05 0.49 7.8 0.0 [2d12/12L=62 0.0 0.0 11,49
159  [ok,0k 0.0 1[0.75 B.3 6.3 0.18 0.43 0.52 3.6 0.0 [2d8/5L=50 0.0 0.0 36,50
s=3,m=4 85.0 [0.75 6.3 6.3 0.18 0.70 0.52 3.7 0.0 2d8/15L=70 0.0 0.0 36,50
170.0 1.12 B.3 9.4 0.22 0.94 0.53 3.8 0.0 [2d8/5L=50 0.0 0.0 36,50
Trave %Af Afinf. |Af. sup x/d erif. ver.VIT AfV AfT Scorr. P _|Af long.
2.06 |[15.69 [23.06 |0.31 0.98 1.00 11.89 0.0 0.0 0.0

Verifiche SLE

Trave |Pos. [rRfck rRfyk rPick Rif. cmb wR wF wP [Rif.cmb R dF |dP Rif.cmb
cm mm mm_ mm cm |cm |cm
73 0.0 [0.22 0.46 0.27 122,122,131 0.11 0.12 0.12 122,129,131 0.20 [0.15 0.15 [122,129,131
275.0 0.15 0.32 0.19 124,124,131 0.07 0.0 0.0 |124,0,0
550.0 0.13 0.28 0.16 121,121,131 0.0 0.0 0.0 [0,0,0
74 0.0 .23 0.47 0.28 121,124,131 0.11 0.12 0.12 [124,129,131 0.29 [0.27 0.26 [122,129,131
275.0 0.12 0.25 0.15 122,122,131 0.0 0.0 0.0 [0,0,0
550.0 0.20 0.41 0.24 122,122,131 0.09 0.10 0.10 [122,129,131
75 0.0 [0.20 0.41 0.23 121,121,131 0.09 0.09 0.09 [121,128,131 (0.41 [0.38 0.37 [122,129,131
312.5 0.09 0.18 0.10 120,120,130 0.0 0.0 0.0 [0,0,0
625.0 0.14 0.28 0.16 121,121,131 0.0 0.0 0.0 [0,0,0
76 0.0 [0.20 0.41 0.23 121,121,131 0.09 0.10 0.09 [121,128,131 0.26 [0.26 0.25 [124,129,131
312.5 0.08 0.15 0.08 120,120,130 0.0 0.0 0.0 [0,0,0
625.0 0.17 0.35 0.19 121,121,131 0.08 0.0 0.0 [121,0,0
77 0.0 .05 0.08 0.04 120,120,130 0.0 0.0 0.0 [0,0,0 0.05 0.05 0.05 [120,127,130
275.0 |0.08 0.14 0.08 120,120,130 0.0 0.0 0.0 [0,0,0

550.0 0.22 0.43 0.25 121,121,131 0.10 0.10 0.10 [121,128,131
78 0.0 .06 0.11 0.06 120,120,130 0.0 0.0 0.0 [0,0,0 0.04 0.04 0.03 121,128,131
100.0 [0.03 0.04 0.03 121,121,131 0.0 0.0 0.0 [0,0,0
200.0 0.05 0.09 0.06 121,121,131 0.0 0.0 0.0 [0,0,0
79 0.0 .09 0.17 0.10 120,120,130 0.0 0.0 0.0 [0,0,0 0.36 0.32 0.31 121,128,131
275.0 0.13 0.24 0.14 121,121,131 0.0 0.0 0.0 [0,0,0
550.0 0.07 0.13 0.07 121,121,131 0.0 0.0 0.0 [0,0,0
80 0.0 [0.26 0.54 0.31 122,122,131 0.14 0.15 [0.14 122,129,131 |0.23 [0.24 0.19 121,129,131
275.0 0.18 0.38 0.21 124,124,131 0.09 0.09 0.08 [124,129,131
550.0 0.17 0.36 0.20 124,124,131 0.08 0.08 0.0 [124,129,0
81 0.0 .29 0.60 0.34 121,121,131 0.16 0.16 [0.16 121,129,131 |0.23 [0.21 [0.20 [122,129,131
275.0 0.14 0.28 0.16 122,122,131 0.0 0.0 0.0 [0,0,0
550.0 0.25 0.50 0.28 122,122,131 0.13 0.13 0.12 [122,129,131
82 0.0 [0.34 0.67 0.38 121,121,131 0.19 0.18 0.17 [121,128,131 0.41 [0.37 0.36 [122,129,131
312.5 10.18 0.34 0.18 120,120,130 0.08 0.0 0.0 [120,0,0
625.0 0.24 0.48 0.26 121,121,131 0.12 0.11 0.10 [121,128,131
83 0.0 [0.34 0.69 0.37 121,121,131 0.20 0.18 0.17 [121,128,131 0.27 [0.24 0.24 [121,129,131
312.5 0.14 0.27 0.15 120,120,130 0.0 0.0 0.0 [0,0,0

625.0 0.31 0.61 0.33 120,121,130 0.17 0.16 0.15 [121,128,131
84 0.0 .11 0.20 0.11 120,120,130 0.0 0.0 0.0 [0,0,0 0.10 0.08 0.08 [120,127,130
275.0 0.13 0.25 0.14 120,120,130 0.0 0.0 0.0 [0,0,0

550.0 |0.36 0.71 0.39 121,121,131 0.21 0.19 0.18 |121,128,131
85 0.0 .13 0.24 0.13 120,120,130 0.0 0.0 0.0 [0,0,0 0.04 0.03 0.02 121,128,131
100.0 0.07 0.12 0.08 121,121,131 0.0 0.0 0.0 [0,0,0
200.0 0.11 0.20 0.12 121,121,131 0.0 0.0 0.0 [0,0,0
86 0.0 [0.13 0.25 0.13 120,120,130 0.0 0.0 0.0 [0,0,0 0.72 0.59 0.52 121,128,131
275.0 10.22 0.42 0.24 121,121,131 0.10 0.09 0.09 [121,128,131
550.0 0.16 0.30 0.18 121,121,131 0.0 0.0 0.0 [0,0,0

87 0.0 [0.26 0.53 0.33 124,124,131 0.14 0.15 0.15 [124,129,131 0.50 [0.45 [0.43 [121,128,131
275.0 0.22 0.44 0.26 121,121,131 0.10 0.11 0.11 [121,129,131
550.0 0.23 0.42 0.27 121,121,131 0.09 0.09 0.09 [121,128,131
88 0.0 .35 0.68 0.40 121,121,131 0.20 0.19 [0.18 121,128,131 |0.28 |0.20 [0.20 [122,129,131
275.0 0.17 0.33 0.20 124,124,131 0.07 0.0 0.0 |124,0,0
550.0 0.26 0.46 0.32 121,121,131 0.11 0.12 0.11 121,129,131
89 0.0 [0.26 0.49 0.28 121,121,131 0.12 0.12 |0.11 121,128,131 |0.25 [0.24 0.23 [124,129,131
212.5 0.10 0.17 0.11 120,120,130 0.0 0.0 0.0 [0,0,0
425.0 0.10 0.16 0.10 120,120,130 0.0 0.0 0.0 [0,0,0
90 0.0 .31 0.59 0.34 121,121,131 0.16 0.15 0.14 121,128,131 0.19 [0.17 0.17 [121,128,131
85.0 [0.10 0.17 0.12 121,121,131 0.0 0.0 0.0 [0,0,0
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave |Pos. [Rfck rRfyk rPfck Rif. cmb WR F wP Rif.cmb R dF dP Rif.cmb
170.0 0.04 0.05 0.04 120,120,130 0.0 0.0 0.0 [0,0,0
91 0.0 0.13 0.23 0.14 120,120,130 0.0 0.0 0.0 0,0,0 0.13 0.11 0.11 121,128,131
275.0 |0.14 0.26 0.15 120,121,130 0.0 0.0 0.0 |0,0,0
550.0 |0.32 0.62 0.34 121,121,131 0.17 0.16 0.15 [121,128,131
92 0.0 [0.15 0.27 0.16 120,120,130 0.0 0.0 0.0 0,0,0 0.06 0.05 0.05 [121,128,131
100.0 0.08 0.14 0.09 120,121,130 0.0 0.0 0.0 [0,0,0
200.0 |0.12 0.21 0.13 121,121,131 0.0 0.0 0.0 [0,0,0
93 0.0 10.13 0.23 0.13 120,120,130 0.0 0.0 0.0 |0,0,0 0.69 0.55 0.52 [121,128,131
275.0 10.22 0.41 0.23 121,121,131 0.09 0.09 0.08 121,128,131
550.0 0.17 0.32 0.19 121,121,131 0.07 0.0 0.0 121,0,0
94 0.0 10.12 0.21 0.12 120,120,130 0.0 0.0 0.0 |0,0,0 0.18 0.13 0.13 [121,128,131
275.0 0.16 0.30 0.17 120,120,130 [0.07 0.0 [0.0 120,0,0
550.0 10.20 0.38 0.22 121,121,131 0.09 0.08 0.08 [121,128,131
95 0.0 0.12 0.22 0.12 120,120,130 0.0 0.0 0.0 [0,0,0 0.09 0.08 0.08 [121,128,131
100.0 0.07 0.12 0.07 120,120,130 0.0 0.0 0.0 [0,0,0
200.0 |0.10 0.18 0.11 121,121,131 0.0 0.0 0.0 |0,0,0
96 0.0 0.13 0.24 0.14 120,120,130 0.0 0.0 0.0 [0,0,0 0.76 0.53 0.45 [121,128,131
275.0 0.19 0.36 0.20 121,121,131 0.08 0.07 0.0 [121,128,0
550.0 |0.13 0.24 0.13 121,121,131 0.0 0.0 0.0 |0,0,0
97 0.0 0.11 0.15 0.15 118,118,130 0.0 0.0 0.0 [0,0,0 0.09 0.09 0.09 [118,125,130
275.0 10.04 0.07 0.06 120,120,130 0.0 0.0 0.0 0,0,0
550.0 0.01 0.02 0.01 124,121,131 0.0 0.0 0.0 [0,0,0
98 0.0 0.08 0.13 0.10 120,120,130 0.0 0.0 0.0 [0,0,0 0.09 0.08 0.08 [121,128,131
275.0 |0.03 0.07 0.04 122,120,131 0.0 0.0 0.0 0,0,0
550.0 |0.06 0.10 0.08 122,122,131 0.0 0.0 0.0 [0,0,0
99 0.0 [0.05 0.08 0.06 120,120,130 0.0 0.0 0.0 0,0,0 0.28 0.27 0.27 [120,127,130
275.0 |0.03 0.06 0.04 122,120,131 0.0 0.0 0.0 |0,0,0
550.0 |0.09 0.14 0.12 122,122,131 0.0 0.0 0.0 [0,0,0
100 0.0 0.38 0.33 0.51 118,118,130 0.06 0.06 |0.06 118,125,130 [0.57 0.64 0.64 [118,125,130
275.0 |0.22 0.29 0.29 122,120,131 |0.05 0.06 0.06 [120,127,130
550.0 0.25 0.23 0.33 124,124,131 0.04 0.04 0.04 124,129,131
101 0.0 [0.31 0.29 0.41 122,124,131 0.05 0.06 [0.05 124,129,131 |0.57 [0.63 0.63 [122,129,131
275.0 10.21 0.28 0.28 122,120,131 0.05 0.06 [0.06 120,127,130
550.0 |0.34 0.31 0.45 118,120,130 0.05 0.06 [0.06 120,127,130
102 0.0 [0.12 0.14 0.15 122,122,131 0.0 0.0 0.0 |0,0,0 0.30 0.26 0.24 [122,129,131
275.0 5.41e-03 0.01 6.82e-03 121,120,131 |0.0 0.0 0.0 |0,0,0
550.0 |0.05 0.06 0.07 120,120,130 0.0 0.0 0.0 0,0,0
103 0.0 |0.10 0.21 0.12 121,121,131 0.0 0.0 0.0 [0,0,0 0.17 0.13 0.12 120,127,130
215.0 |0.12 0.25 0.13 120,120,130 0.0 0.0 0.0 [0,0,0
430.0 0.03 0.06 0.03 121,121,131 0.0 0.0 0.0 0,0,0
104 0.0 [0.14 0.28 0.16 120,120,130 0.0 0.0 0.0 [0,0,0 0.04 0.04 0.04 121,128,131
220.0 0.07 0.14 0.07 120,120,130 0.0 0.0 0.0 [0,0,0
440.0 0.12 0.23 0.13 121,121,131 0.0 0.0 0.0 |0,0,0
105 0.0 [0.01 0.03 0.01 120,120,130 0.0 0.0 0.0 [0,0,0 0.16 0.14 0.13 [121,128,131
100.0 0.11 0.22 0.12 121,121,131 0.0 0.0 0.0 0,0,0
200.0 |0.15 0.31 0.17 121,121,131 0.0 0.0 0.0 |0,0,0
106 0.0 0.15 0.30 0.17 121,121,131 0.0 0.0 0.0 [0,0,0 0.02 0.02 0.02 [120,127,130
115.0 0.06 0.11 0.06 121,121,131 0.0 0.0 0.0 0,0,0
230.0 0.15 0.29 0.16 121,121,131 0.0 0.0 0.0 [0,0,0
107 0.0 [0.12 0.17 0.15 124,122,131 0.0 0.0 0.0 0,0,0 0.17 0.14 0.13 [122,129,131
275.0 [8.91e-03 9.83e-03 |0.01 121,118,131 0.0 0.0 0.0 |0,0,0
550.0 [0.07 0.09 0.09 118,118,130 0.0 0.0 0.0 [0,0,0
108 0.0 [0.30 0.31 0.40 124,124,131 0.06 0.06 [0.06 124,129,131 [0.47 0.52 0.52 [120,127,130
275.0 0.21 0.27 0.28 121,118,131 |0.05 0.05 [0.05 [118,125,130
550.0 0.37 0.35 0.49 118,118,130 0.06 0.07 |0.07 118,125,130
109 0.0 0.37 0.34 0.49 118,118,130 0.06 0.07 |0.07 118,125,130 [0.50 0.54 0.54 [121,125,130
275.0 0.21 0.28 0.28 122,118,131 |0.05 0.06 [0.06 [118,125,130
550.0 0.29 0.27 0.37 121,121,131 0.05 0.05 0.05 [121,128,131
110 0.0 [0.02 0.03 0.01 120,120,130 0.0 0.0 0.0 0,0,0 0.39 0.39 0.39 [121,128,131
275.0 0.03 0.05 0.04 120,122,130 0.0 0.0 0.0 [0,0,0
550.0 0.13 0.17 0.17 122,122,131 0.0 0.0 0.0 0,0,0
111 0.0 |0.04 0.07 0.05 120,120,130 0.0 0.0 0.0 |0,0,0 0.21 0.20 0.20 [120,127,130
275.0 |0.03 0.06 0.04 120,122,130 0.0 0.0 0.0 [0,0,0
550.0 10.10 0.14 0.13 122,122,131 0.0 0.0 0.0 0,0,0
112 0.0 0.1 0.15 0.15 118,118,130 0.0 0.0 0.0 |0,0,0 0.11 0.11 10.11 [118,125,130
275.0 |0.04 0.07 0.06 120,118,130 0.0 0.0 0.0 [0,0,0
550.0 |0.02 0.03 4.24e-03 [121,121,131 0.0 0.0 0.0 [0,0,0
121 0.0 0.07 0.09 0.10 118,118,130 0.0 0.0 0.0 [0,0,0 0.10 [0.10 0.10 [118,125,130
275.0 |0.03 0.03 0.04 124,124,131 0.0 0.0 0.0 [0,0,0
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Trave |Pos. [Rfck rRfyk rPfck Rif. cmb WR F wP Rif.cmb R dF dP Rif.cmb
550.0 |0.05 0.06 0.06 124,124,131 0.0 0.0 0.0 0,0,0
133 0.0 0.09 0.10 0.11 124,124,131 0.0 0.0 0.0 0,0,0 0.18 10.16 0.15 122,129,131

275.0 0.03 0.03 0.04 124,124,131 0.0 0.0 0.0 [0,0,0
550.0 10.03 0.04 0.04 118,118,130 0.0 0.0 0.0 0,0,0
135 0.0 .05 0.07 0.07 118,118,130 0.0 0.0 0.0 0,0,0 0.07 10.04 0.04 121,125,130
275.0 10.03 0.03 0.04 121,121,131 0.0 0.0 0.0 0,0,0
550.0 10.07 0.08 0.09 121,121,131 0.0 0.0 0.0 0,0,0
137 0.0 0.05 0.05 0.06 121,121,131 0.0 0.0 0.0 [0,0,0 0.07 0.06 0.06 [120,127,130
275.0 10.03 0.04 0.04 121,121,131 0.0 0.0 0.0 0,0,0
550.0 0.07 0.09 0.09 118,118,130 0.0 0.0 0.0 0,0,0
139 0.0 [0.14 0.28 0.15 120,120,130 0.0 0.0 0.0 [0,0,0 0.10 [0.10 0.10 [122,129,131
275.0 10.10 0.19 0.11 121,121,131 0.0 0.0 0.0 0,0,0
550.0 0.07 0.12 0.08 121,121,131 0.0 0.0 0.0 0,0,0
141 0.0 0.08 0.14 0.09 121,121,131 0.0 0.0 0.0 0,0,0 0.31 0.29 0.28 [122,129,131
275.0 10.11 0.20 0.12 121,121,131 0.0 0.0 0.0 0,0,0
550.0 0.13 0.25 0.13 120,120,130 0.0 0.0 0.0 [0,0,0
143 0.0 0.28 0.55 0.29 120,120,130 0.14 0.13 |0.12 120,127,130 |0.23 [0.13 0.12 121,128,131
275.0 0.17 0.33 0.19 121,121,131 0.08 0.0 0.0 1121,0,0
550.0 0.11 0.20 0.12 121,121,131 0.0 0.0 0.0 [0,0,0
145 0.0 0.1 0.20 0.12 121,121,131 0.0 0.0 0.0 0,0,0 0.28 0.26 0.25 [122,129,131
275.0 0.18 0.35 0.19 121,121,131 0.08 0.0 0.0 1121,0,0
550.0 0.27 0.52 0.27 120,120,130 0.14 0.12 |0.11 120,127,130
147 0.0 0.1 0.20 0.11 120,120,130 0.0 0.0 0.0 0,0,0 0.24 0.18 0.17 [121,128,131
275.0 0.11 0.20 0.12 121,121,131 0.0 0.0 0.0 [0,0,0
550.0 [0.10 0.18 0.12 121,121,131 0.0 0.0 0.0 0,0,0
149 0.0 0.09 0.16 0.10 121,121,131 0.0 0.0 0.0 0,0,0 0.23 0.22 0.21 122,129,131
275.0 10.12 0.22 0.13 121,121,131 0.0 0.0 0.0 [0,0,0
550.0 [0.10 0.18 0.10 120,120,130 0.0 0.0 0.0 0,0,0
150 0.0 .10 0.17 0.10 120,120,130 0.0 0.0 0.0 0,0,0 0.06 0.02 0.01 120,127,130
100.0 0.05 0.07 0.06 121,122,131 0.0 0.0 0.0 [0,0,0

200.0 |0.27 0.45 0.30 121,121,131 0.11 0.10 0.10 [121,128,131
151 0.0 .16 0.20 0.20 121,121,131 0.03 0.03 [0.03 121,128,131 |0.24 [0.20 0.19 121,128,131
190.0 0.03 0.04 0.03 121,121,131 0.0 0.0 0.0 0,0,0
380.0 [0.03 0.05 0.03 121,121,131 0.0 0.0 0.0 0,0,0
152 0.0 .0 1.70e-04 0.0 0,120,0 0.0 0.0 0.0 0,0,0 0.11 0.10 |0.09 [120,127,130
95.0 5.78e-03 0.01 7.70e-03 122,120,131 0.0 0.0 0.0 [0,0,0
190.0 0.02 0.05 0.03 122,120,131 0.0 0.0 0.0 0,0,0
153 0.0 3.32e-05 2.75e-05 [3.01e-05 [121,121,131 0.0 0.0 0.0 [0,0,0 0.10 0.10 |0.10 [120,127,130
95.0 15.83e-03 0.01 7.75e-03 121,118,131 0.0 0.0 0.0 |0,0,0
190.0 0.02 0.05 0.03 121,118,131 0.0 0.0 0.0 [0,0,0
154 0.0 2.12e-05 |1.76e-05 |1.23e-05 120,120,130 0.0 0.0 0.0 0,0,0 0.09 0.09 0.08 120,127,130
95.0 5.81e-03 [0.01 7.73e-03 120,122,130 0.0 0.0 0.0 |0,0,0
190.0 0.02 0.05 0.03 120,122,130 0.0 0.0 0.0 [0,0,0

156 0.0 .12 0.24 0.13 120,121,130 0.0 0.0 0.0 0,0,0 0.02 0.01 0.01 120,127,130
85.0 10.03 0.06 0.03 120,121,130 0.0 0.0 0.0 0,0,0
170.0 0.0 7.02e-04 0.0 0,121,0 0.0 0.0 0.0 0,0,0

156 0.0 [0.04 0.05 0.04 120,120,130 0.0 0.0 0.0 0,0,0 0.15 0.14 0.14 122,129,131

227.5 10.10 0.17 0.11 120,120,130 0.0 0.0 0.0 0,0,0

455.0 0.25 0.48 0.27 121,121,131 0.12 0.11 0.10 [121,128,131
157 0.0 .0 1.34e-04 0.0 0,121,0 0.0 0.0 0.0 0,0,0 0.10 0.10 |0.10 120,127,130
95.0 5.77e-03 0.01 7.70e-03 118,121,130 0.0 0.0 0.0 [0,0,0
190.0 0.02 0.05 0.03 118,121,130 0.0 0.0 0.0 0,0,0
158 0.0 .0 1.05e-04 0.0 0,121,0 0.0 0.0 0.0 0,0,0 0.09 0.09 0.08 [120,127,130
95.0 5.78e-03 0.01 7.71e-03 118,121,130 0.0 0.0 0.0 [0,0,0
190.0 10.02 0.05 0.03 118,121,130 0.0 0.0 0.0 0,0,0
159 0.0 [0.03 0.05 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.09 0.08 0.08 [121,129,131
85.0 0.03 0.04 0.02 121,121,131 0.0 0.0 0.0 [0,0,0
170.0 0.02 0.02 0.02 118,118,130 0.0 0.0 0.0 0,0,0

Trave rRfck rRfyk rPfck wWR F wP dR dF (dP
0.38 0.71 0.51 0.21 0.19 0.18 0.76 0.64 0.64
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

13.11. VERIFICHE SLU ED SLE PILASTRI

erifica MM
Mazsima |0.92

0.a3
0.86
083
0.80
0.77
0.74
0.7
068

050
Minima  [0.47
Range Drefaul

Verfica VAT

Massimo |0.81

0.79
0.77
0.75
0.73
0.71
0.69
067
0.65
0.63
0.61
0.59
0.57
0.55
0.53

Minima  |0.51

Fange | Default

47
X
0.72 66
0.79 52 .
0.65 p-77 .70
0.79
57
.91
0.64
.67 88
83 .62
' 0.82 0.74 1 70
0.72 : :
0.73 0.76 0.82
.87 0.72
.70 0.77 .69
0.63 0.83 84
.61 66
U 0.64
92 .85
.69 67 ;:
el
Figura 12.11 — 1 — Verifica N-M Pilastri
.67
0.69
76 0.72
80 089
75 0.73 77
.80
0.68 58
0.71 :
0.69 55
81 .75 g
' 54 53 59
‘ _ 0.73 ; :
0.74 57 .56
064 . 55
| 0.60 - .55 52
| 58 54 58
0.61 i
[ i 51
57 57
540 51

Figura 12.11 — 2 — Verifica V-T Pilastri
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Ten-s. els rare 27
Mazsimo |0.45 12
0 .26 '“
0.37 26 13
0.35 17 0.25
o 036 | o e
0.27 : 11 14
0.25 0.22 i
0.22 0.23 12
0.20 45 | 0.20 - .
§i§ 0.23 17 873 e-02 |
4,862e-02 - | 0.22 15 0.24
Minimo | 7.371e-02 | 0.17 - 12 A1l 43
i 17 .39
Range | Default 12
i .83 ﬁz
0.20 0.24
A1l 44 %
Figura 12.11 — 3 — S.L.E. Pilastri: tensioni cls comb. Rare
Tens. acc rare .18
M azsimao (031 | 7.686e-02 ;
i 0.16 | pe
02 97 5063002
0.24 A1 015
05 0.25 ' "1 014
0.20 0.17 |
017 i 842¢-02 243e-02
' § 0.16
3115 27 | 0.14 .198e-02
S:II% 0186 ' 11 .27 _ﬁ%e-ﬂz
8234202 | I 10 0.21
E.516e-02 bicia | 0.15 - .
- . 712 33%
Minima | 4.890s-02 11 7.912e-02 Cd9Ge-02
R Default “Gade-as A2 .30
nes o 7.156e-02
L -95528% .02
19 .27
|
8802 f%e.02
1

Figura 12.11 — 4 — S.L.E. Pilastri: tensioni acciaio comb. rare
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Tens. cl: perm. 0.24
Massimo |0.53 14
3-&9 29 0.23
044 92 14
0.41 0.21 28
0.3a .
035 44 130 .27
032 ) 12 18
023 0.25 27 -
2 o e
0sn 52 132
017 27 .20 : .055e-02
014 ) 17 .27
0 .26 .
0.25 14
Minimo | 5.055=-02 19 .13 A K
17 20 0.39
] Default .
ange elaul 13 11 14
0.26 0.23
13 13
Figura 12.11 — 5 — S.L.E. Pilastri: tensioni cls comb. Permanenti
132
148
134 146
68 144 "
142
136 62
&7
138 59
64
140
&1 53
66 59
65 58 48
60 54 44
7o 54
79 57 47
71 9 55 43
30 e
56 1 42
49 45 T

Figura 12.11 — 6 — Numerazione delle sezioni
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLU
Pilas. Note tato Quota %Af I.snell. Armat. long. |verif. \ver.rid Staffe ver. VIT Rif.cmb
cm L=cm
41 s=1,m=3 k,0ok (0.0 2.04 0.50 4d18 4+4d18 0.81 0.12 2+2d8/5L=80 0.52 25,53,37
230.0 2.04 |0.50 4d18 4+4d18 [0.16 0.11 2+2d8/20 L=300 [0.52 22,53,37
[0=1.0;1.0] 460.0 [2.04 0.50 4d18 4+4 d18 0.63 0.11 R2+2d8/5 L=80 |0.52 53,53,37
42 s=1,m=3 ok,0k 0.0 2.04 1.02 4d18 4+4d18 0.85 0.12 2+2d8/5L=80 [0.56 25,45,48
230.0 2.04 [1.02 4d18 4+4d18 [0.13 0.11 2+2d8/20 L=300 0.56 22,45,48
[0=1.0;1.0] 460.0 [2.04 |1.02 4d18 4+4 d18 0.67 0.11 R2+2d8/5L=80 [0.57 25,45,48
43 s=1,m=3 ok,0ok 0.0 2.04 0.65 4d18 4+4d18 0.84 [0.12 2+2d8/5L=80 0.58 25,41,48
230.0 2.04 |0.65 4d18 4+4d18 [0.14 0.11 2+2d8/20 L=300 0.58 22,41,48
[b=1.0;1.0] 460.0 [2.04 0.65 4d18 4+4 d18 0.66 0.11 2+2d8/5L=80 0.58 47,41,48
44 s=1,m=3 ok,0ok 0.0 2.04 0.93 4d18 4+4d18 0.82 |0.09 2+2d8/5L=80 0.56 27,43,48
230.0 [2.04 0.93 4d18 4+4 d18 0.18 |0.08 2+2d8/20 L=300 0.56 28,43,48
[b=1.0;1.0] 460.0 2.04 0.93 4d18 4+4 d18 0.64 [0.08 2+2d8/5L=80  0.56 51,43,48
45 s=1,m=3 ok,0ok 0.0 2.04 0.96 4d18 4+4d18 0.67 [0.12 2+2d8/5L=80 0.51 22,53,50
230.0 [2.04 0.96 4d18 4+4 d18 0.14 [0.12 2+2d8/20 L=300 0.51 27,53,50
[0=1.0;1.0] 460.0 2.04 0.96 4d18 4+4d18 [0.55 0.11 2+2d8/5L=80 0.51 50,53,50
46 s=1,m=3 ok,0k 0.0 2.04 0.89 4d18 4+4d18 0.64 [0.14 2+2d8/5L=80 0.51 38,45,50
230.0 2.04 0.89 4d18 4+4d18 0.14 .14 2+2d8/20 L=300 0.51 27,45,50
[0=1.0;1.0] 460.0 2.04 0.89 4d18 4+4d18 0.62 [0.13 2+2d8/5L=80 0.51 42,45,50
47 s=1,m=3 |ok,0ok 0.0 2.04 0.58 4d18 4+4d18 0.69 [0.15 2+2d8/5L=80  0.52 48,43,50
230.0 2.04 0.58 4d18 4+4d18 0.14 .14 2+2d8/20 L=300 0.52 27,43,50
[0=1.0;1.0] 460.0 [2.04 0.58 4d18 4+4d18 0.63 |0.13 2+2d8/5L=80  0.52 48,43,50
48 s=1,m=3 |ok,0ok 0.0 2.04 0.90 4d18 4+4d18 0.70 0.11 2+2d8/5L.=80  0.52 48,43,50
230.0 2.04 10.90 4d18 4+4d18 0.15 |0.10 2+2d8/20 L=300 [0.52 28,43,50
[0=1.0;1.0] 460.0 [2.04 0.90 4d18 4+4 d18 0.65 |0.09 2+2d8/5L=80  0.52 44,43,50
49 s=1,m=3 |ok,0ok 0.0 2.04 11.06 4d18 4+4d18 0.69 [0.12 2+2d8/5L=80 0.53 22,42,34
230.0 2.04 [1.06 4d18 4+4d18 [0.16 0.11 2+2d8/20 L=300 0.54 27,42,34
[0=1.0;1.0] 460.0 [2.04 |1.06 4d18 4+4d18 0.59 [0.10 2+2d8/5L.=80  0.54 53,42,34
50 s=1,m=3 k,0k (0.0 2.04 0.86 4d18 4+4 d18 0.66 0.13 2+2d8/5L.=80 [0.54 38,42,53
230.0 2.04 |0.86 4d18 4+4d18 0.13 |0.12 2+2d8/20 L=300 0.54 27,42,53
[0=1.0;1.0] 460.0 [2.04 0.86 4d18 4+4 d18 0.61 [0.12 R2+2d8/5 L=80 [0.54 45,42,53
51 s=1,m=3 k,0ok (0.0 2.04 0.53 4d18 4+4d18 0.72 0.12 2+2d8/5L.=80 [0.55 48,44,53
230.0 2.04 |0.53 4d18 4+4d18 0.13 [0.12 2+2d8/20 L=300 0.55 28,44,53
[0=1.0;1.0] 460.0 [2.04 0.53 4d18 4+4 d18 0.58 0.11 2+2d8/5L=80 [0.55 48,44,53
52 s=1,m=3 ok,0ok 0.0 2.04 0.70 4d18 4+4d18 0.74 [0.10 2+2d8/5L=80  0.52 52,44,32
230.0 2.04 0.70 4d18 4+4 d18 0.15 |0.09 2+2d8/20 L=300 0.53 25,44,32
[b=1.0;1.0] 460.0 2.04 0.70 4d18 4+4 d18 0.66 [0.08 2+2d8/5L=80 0.53 44,44,32
53 s=1,m=3 ok,0ok 0.0 2.04 0.90 4d18 4+4d18 0.88 [0.13 2+2d8/5L=80 0.55 36,26,32
230.0 [2.04 0.90 4d18 4+4 d18 0.16 |0.13 2+2d8/20 L=300 0.55 28,26,32
[b=1.0;1.0] 460.0 2.04 0.90 4d18 4+4d18 0.76 0.12 2+2d8/5L.=80 [0.55 44,26,32
54 s=1,m=3 ok,0k 0.0 2.04 1.18 4d18 4+4d18 0.76 |0.20 2+2d8/5L=80 0.57 48,40,46
230.0 [2.04 1.18 4d18 4+4 d18 0.18 [0.20 2+2d8/15 L=300 0.57 8,40,46
[0=1.0;1.0] 460.0 2.04 |1.18 4d18 4+4d18 0.65 [0.19 2+2d8/5L=80  0.57 40,40,46
55 s=1,m=3 |ok,0ok 0.0 2.04 1.24 4d18 4+4 d18 0.83 |0.20 2+2d8/5L=80  0.53 22,38,46
230.0 2.04 [1.24 4d18 4+4 d18 0.16 [0.19 2+2d8/20 L=300 [0.54 4,38,46
[0=1.0;1.0] 460.0 2.04 |1.24 4d18 4+4d18 0.68 [0.18 2+2d8/5L=80  0.54 42,38,46
56 s=1,m=3 |ok,0ok 0.0 2.04 1.17 4d18 4+4d18 0.92 [0.18 2+2d8/5L=80 0.57 34,44,50
230.0 2.04 [1.17 4d18 4+4 d18 0.15 .17 2+2d8/20 L=300 0.57 26,44,50
[0=1.0;1.0] 460.0 2.04 1.17 4d18 4+4d18 0.65 [0.16 2+2d8/5L=80  0.57 34,44,50
57 s=1,m=3 |ok,0ok 0.0 2.04 0.91 4d18 4+4d18 0.77 [0.17 2+2d8/5L=80 0.54 45,47,37
230.0 2.04 0.91 4d18 4+4d18 0.15 |0.16 2+2d8/20 L=300 0.55 27,47,37
[0=1.0;1.0] 460.0 2.04 0.91 4d18 4+4d18 0.73 [0.15 2+2d8/5L=80  0.55 45,47,37
58 s=1,m=3 k,0k (0.0 2.04 p.07 4d18 4+4 d18 0.82 [0.20 2+2d8/5L.=80 [0.53 43,39,43
230.0 .04 [2.07 4d18 4+4d18 0.22 |0.19 2+2d8/20 L=300 0.53 3,39,43
[0=1.0;1.0] 460.0 2.04 2.07 4d18 4+4d18 0.74 [0.19 R2+2d8/5 L=80 [0.54 43,39,43
59 s=1,m=3 ok,ok (0.0 2.04 1.49 4d18 4+4d18 0.91 0.13 2+2d8/5L.=80 [0.58 43,43,31
230.0 2.04 [1.49 4d18 4+4d18 0.16 |0.12 2+2d8/20 L=300 0.58 28,43,31
[0=1.0;1.0] 460.0 2.04 |1.49 4d18 4+4 d18 0.86 0.11 R2+2d8/5 L=80 |0.58 43,43,31
60 s=8,m=3 ok,0ok 0.0 3.04 1.36 4d22 4+4 d22 0.73 |0.36 2+2d8/5L=80 0.74 37,45,50
230.0 [3.04 [1.36 4d22 4+4 d22 0.21 |0.35 2+2d8/12 L=300 0.74 4,45,50
[b=1.0;1.0] 460.0 3.04 [1.36 4d22 4+4 d22 0.55 0.34 2+2d8/5L=80 0.74 53,45,50
61 s=8,m=3 ok,0ok 0.0 3.04 2.04 4d22 4+4 d22 0.62 |0.40 2+2d8/5L=80 0.75 31,41,50
230.0 [3.04 2.04 4d22 4+4 d22 0.34 |0.39 2+2d8/12 L=300 0.75 4,41,50
[0=1.0;1.0] 460.0 3.04 2.04 4d22 4+4 d22 0.47 .38 2+2d8/5L=80 0.75 43,41,50
62 s=8,m=3 ok,0ok 0.0 3.04 1.77 4d22 4+4 d22 0.70 |0.28 2+2d8/5L=80 0.77 31,31,50
230.0 [3.04 1.77 4d22 4+4 d22 0.18 |0.28 2+2d8/12 L=300 0.77 41,31,50
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. Note tato Quota %Af r.snell. /Armat. long. \verif. ver. rid [Staffe ver. V/T Rif.cmb
[b=1.0;1.0] 460.0 3.04 [1.77 4d22 4+4 d22 0.54 .27 2+2d8/5L=80 [0.77 43,31,50
63 s=8,m=3 ok,ok (0.0 3.04 1.70 4d22 4+4 d22 0.68 0.31 2+2d8/5L=80 |0.72 32,38,53
230.0 3.04 1.70 4d22 4+4 d22 0.25 [0.30 2+2d8/15 L=300 0.72 4,38,53
[b=1.0;1.0] 460.0 3.04 [1.70 4d22 4+4 d22 0.44 0.30 2+2d8/5L=80 0.72 43,38,53
64 s=8,m=3 ok,ok 0.0 3.04 2.23 4d22 4+4 d22 0.64 0.41 2+2d8/5L=80 [0.70 32,38,53
230.0 3.04 2.23 4d22 4+4 d22 0.27 0.40 2+2d8/15 L=300 0.70 4,38,53
[b=1.0;1.0] 460.0 3.04 2.23 4d22 4+4 d22 0.42 0.39 2+2d8/5L=80 0.71 44,38,53
65 s=8,m=3 k,ok (0.0 3.04 1.70 4d22 4+4 d22 0.72 .36 2+2d8/5L=80 0.72 34,50,53
230.0 3.04 1.70 4d22 4+4 d22 0.31 [0.35 2+2d8/15 L=300 0.72 4,50,53
[b=1.0;1.0] 460.0 3.04 [1.70 4d22 4+4 d22 048 0.34 2+2d8/5L=80 |0.73 50,50,53
66 s=8,m=3 k,0k 0.0 3.04 |1.01 4d22 4+4 d22 0.83 0.31 2+2d8/5L.=80 [0.80 34,48,53
230.0 3.04 [1.01 4d22 4+4 d22 0.18 [0.30 2+2d8/15 L=300 [0.80 42,48,53
[b=1.0;1.0] 460.0 [3.04 [1.01 4d22 4+4 d22 0.58 [0.29 2+2d8/5L=80 |0.81 34,48,53
67 s=8,m=3 ok,ok (0.0 3.04 |1.98 4d22 4+4 d22 0.79 0.34 2+2d8/5L.=80 [0.80 32,40,53
230.0 3.04 11.98 4d22 4+4 d22 0.20 [0.33 2+2d8/15 L=300 [0.80 42,40,53
[0=1.0;1.0] 460.0 3.04 [1.98 4d22 4+4 d22 0.55 0.32 2+2d8/5L=80  0.80 32,40,53
68 s=8,m=3 ok,ok (0.0 3.04 1.35 4d22 4+4 d22 0.79 .26 2+2d8/5L=80 [0.79 32,38,53
230.0 3.04 11.35 4d22 4+4 d22 0.18 [0.25 2+2d8/15 L=300 [0.80 32,38,53
[b=1.0;1.0] 460.0 [3.04 1.35 4d22 4+4 d22 046 0.24 2+2d8/5L=80 0.80 32,38,53
69 s=6,m=3 ok,0k 0.0 3.38 |1.63 4d22 2+2d22 0.61 0.17 2+2d8/10 L=80 [0.60 37,37,34
230.0 [3.38 [1.63 4d22 2+2d22 0.11 [0.16 2+2d8/20 L=300 [0.60 32,37,34
[b=1.0;1.0] 460.0 3.38 [1.63 4d22 2+2d22 048 0.14 2+2d8/10 L=80 0.61 37,37,34
70 s=6,m=3 ok,0k (0.0 3.38 |1.91 4d22 2+2d22 0.87 0.22 2+2d8/10 L=80 [0.61 34,48,34
230.0 3.38 [1.91 4d22 2+2d22 0.15 .17 2+2d8/20 L=300 0.63 32,48,34
[b=1.0;1.0] 460.0 |3.38 [1.91 4d22 2+2d22 0.71 0.13 2+2d8/10 L=80 [0.64 34,48,34
71 s=6,m=3 ok,ok (0.0 3.38 R.22 4d22 2+2d22 0.63 .23 2+2d8/10 L=80 [0.58 34,28,34
230.0 [3.38 [2.22 4d22 2+2d22 0.20 [0.23 2+2d8/20 L=300 [0.58 4,28,34
[b=1.0;1.0] 460.0 3.38 2.22 4d22 2+2d22 049 0.22 2+2d8/10 L=80 [0.58 34,28,34
72 s=6,m=3 ok,0k (0.0 3.38 2.03 4d22 2+2d22 0.70 .20 2+2d8/10 L=80 [0.60 34,37,34
230.0 3.38 2.03 4d22 2+2d22 0.18 [0.19 2+2d8/20 L=300 [0.60 4,37,34
[b=1.0;1.0] 460.0 [3.38 [2.03 4d22 2+2d22 0.52 0.19 2+2d8/10 L=80 [0.60 34,37,34
132  s=8,m=3 pk,0ok 460.0 [3.04 0.73 4d22 4+4 d22 0.44 0.09 2+2d8/5L.=80 [0.66 44,38,50
690.0 3.04 0.73 4d22 4+4 d22 0.16 [0.08 2+2d8/15 L=300 0.67 53,38,50
[b=1.0;1.0] 920.0 3.04 0.73 4d22 4+4 d22 0.47 .08 2+2d8/5L=80 0.67 32,38,50
134 |s=8,m=3 pk,0k 460.0 [3.04 0.82 4d22 4+4 d22 0.63 0.11 2+2d8/5L=80 0.75 32,38,53
690.0 3.04 0.82 4d22 4+4 d22 0.06 0.11 2+2d8/15 L=300 0.76 36,38,53
[b=1.0;1.0] 920.0 3.04 0.82 4d22 4+4 d22 0.72 0.10 2+2d8/5L=80 |0.76 32,38,53
136  s=8,m=3 pk,0k 460.0 3.04 1.12 4d22 4+4 d22 0.65 0.10 2+2d8/5L=80 [0.75 36,48,53
690.0 3.04 11.12 4d22 4+4 d22 0.16 [0.09 2+2d8/15 L=300 0.75 50,48,53
[b=1.0;1.0] 920.0 3.04 1.12 4d22 4+4 d22 0.52 .08 2+2d8/5L=80 |0.75 24,48,53
138 [s=8,m=3 pk,0k 460.0 [3.04 |1.22 4d22 4+4 d22 0.57 0.11 2+2d8/5L.=80 [0.68 47,50,44
690.0 3.04 11.22 4d22 4+4 d22 0.16 0.11 2+2d8/15 L=300 [0.68 50,50,44
[b=1.0;1.0] 920.0 [3.04 [1.22 4d22 4+4 d22 0.54 0.10 2+2d8/5L=80 0.68 53,50,44
140 |s=8,m=3 pk,0k 460.0 [3.04 0.70 4d22 4+4 d22 0.67 .09 2+2d8/5L.=80 [0.69 25,45,48
690.0 3.04 0.70 4d22 4+4 d22 0.09 [0.09 2+2d8/15 L=300 [0.69 25,45,48
[b=1.0;1.0] 920.0 3.04 0.70 4d22 4+4 d22 0.63 [0.08 2+2d8/5L=80 0.69 47,45,48
142  s=8,m=3 pk,0k 460.0 [3.04 0.66 4d22 4+4d22 0.71 0.12 2+2d8/5L=80 |0.72 27,39,38
690.0 3.04 0.66 4d22 4+4 d22 0.08 0.11 2+2d8/15 L=300 0.73 3,39,38
[b=1.0;1.0] 920.0 3.04 0.66 4d22 4+4d22 0.77 0.1 2+2d8/5L=80 0.73 27,39,38
144  s=8,m=3 pk,0k 460.0 [3.04 |1.03 4d22 4+4 d22 0.52 0.19 2+2d8/5L.=80 [0.69 47,40,53
690.0 3.04 1.03 4d22 4+4 d22 0.22 0.19 2+2d8/15 L=300 [0.69 46,40,53
[b=1.0;1.0] 920.0 3.04 11.03 4d22 4+4 d22 0.50 0.18 2+2d8/5L=80 0.69 49,40,53
146  s=8,m=3 pk,0ok 460.0 [3.04 0.62 4d22 4+4 d22 0.66 [0.09 2+2d8/5L=80 0.71 51,43,38
690.0 3.04 0.62 4d22 4+4 d22 0.08 [0.09 2+2d8/15 L=300 0.72 47,43,38
[b=1.0;1.0] 920.0 3.04 0.62 4d22 4+4 d22 0.60 [0.08 2+2d8/5L=80 0.72 41,43,38
148 |s=8,m=3 pk,0ok 460.0 [3.04 |1.32 4d22 4+4 d22 0.53 0.12 2+2d8/5L.=80 [0.68 43,38,47
690.0 [3.04 [1.32 4d22 4+4 d22 0.24 0.12 2+2d8/15 L=300 [0.68 29,38,47
[b=1.0;1.0] 920.0 3.04 11.32 4d22 4+4 d22 0.53 0.11 2+2d8/5L=80 0.69 43,38,47
Pilas. %Af Ir. snell. verif. ver.rid ver. VIT
3.38 2.23 0.92 |0.41 0.81
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Verifiche SLE
Pilas. Pos. [Rfck rRfyk rPfck Rif. cmb Pos. [rRfck rRfyk rPfck Rif. cmb
cm cm
41 0.0 10.31 0.19 0.36 [120,120,130 230.0 |0.08 0.06 0.09 |121,121,131
460.0 0.39 0.31 [0.44 [120,120,130
42 0.0 1023 0.14 0.22 120,120,130 230.0 0.09 0.06 0.10 [121,121,131
460.0 0.34 0.27 0.33 (120,120,130
43 0.0 029 0.18 0.29 120,120,130 [230.0 0.09 0.06 ©0.10 [120,120,130
460.0 0.39 0.30 [0.39 (120,120,130
44 0.0 0.24 0.16 0.27 120,120,130 |230.0 0.06 0.04 ©0.08 [120,120,130
460.0 0.24 0.21 0.26 (120,120,130
45 0.0 0.11 0.07 0.13 [120,120,130 230.0 0.09 0.06 0.09 |121,121,131
460.0 0.09 0.06 [0.10 121,121,131
46 0.0 10.08 0.06 0.11 [122,122,131 230.0 0.09 [0.07 0.10 [121,121,131
460.0 0.12 0.08 [0.14 121,121,131
47 0.0 0.09 0.06 0.12 [122,124,131 [230.0 0.09 0.07 ©0.10 [120,120,130
460.0 0.13 0.08 [0.15 121,121,131
48 0.0 0.07 0.05 ©0.08 [120,120,131 [230.0 0.07 0.04 ©0.08 [120,120,130
460.0 0.06 (0.04 [0.08 121,121,131
49 0.0 0.11 0.07 0.13 121,121,131 230.0 |0.08 0.06 0.09 |121,121,131
460.0 0.09 0.06 [0.10 (120,120,130
50 0.0 1[0.09 0.06 0.11 [124,121,131 230.0 0.08 0.05 [0.09 [121,121,131
460.0 0.08 .05 [0.07 (120,120,130
51 0.0 0.11 0.07 0.14 121,121,131 [230.0 0.07 0.05 ©0.08 [120,120,130
460.0 0.06 0.04 [0.08 [122,122,131
52 0.0 0.10 0.06 0.13 122,122,131 [230.0 0.06 0.04 ©0.07 [120,120,130
460.0 0.05 0.03 [0.07 [122,122,131
53 0.0 0.12 0.08 0.16 [120,120,130 |230.0 0.09 0.06 ©0.10 [120,120,130
460.0 0.09 0.06 .10 121,121,131
54 0.0 0.15 0.10 0.17 120,120,130 [230.0 0.12 0.08 0.13 [121,121,130
460.0 0.13 0.09 0.15 (120,120,130
55 0.0 0.17 0.12 0.20 [121,121,131 230.0 0.12 0.08 0.13 |121,121,131
460.0 0.14 0.10 [0.16 121,121,131
56 0.0 028 0.18 0.35 [121,121,131 230.0 0.10 [0.07 0.12 |121,121,131
460.0 0.30 0.19 [0.36 [121,121,131
57 0.0 0.10 0.07 0.12 121,121,131 |230.0 0.10 0.07 ©0.11 120,120,130
460.0 0.12 0.08 [0.13 121,121,131
58 0.0 0.17 0.11 0.20 [121,121,131 [230.0 0.11 0.08 0.12 120,120,130
460.0 0.16 0.11 0.20 121,121,131
59 0.0 0.14 0.09 0.18 122,124,131 [230.0 0.08 0.06 0.10 [120,120,130
460.0 0.14 0.09 .17 [121,121,131
60 0.0 1020 0.14 0.24 124,120,131 230.0 0.16 0.11 0.19 |121,121,131
460.0 0.22 0.15 [0.26 120,120,131
61 0.0 1020 0.14 0.24 122,122,131 230.0 0.18 0.13 0.21 121,121,131
460.0 0.18 0.13 [0.22 122,122,131
62 0.0 017 0.11 0.20 [122,124,131 230.0 0.13 0.09 0.16 [121,121,131
460.0 0.22 0.14 0.27 122,122,131
63 0.0 0.14 0.10 0.18 [120,121,131 230.0 0.15 0.11 0.19 |121,121,131
460.0 0.17 0.11 0.21 122,124,131
64 0.0 022 0.16 0.25 [121,121,131 230.0 0.19 0.14 0.22 |121,121,131
460.0 0.20 0.14 0.22 121,121,131
65 0.0 1023 0.16 0.26 [121,121,131 230.0 0.18 0.13 0.21 |121,121,131
460.0 0.23 0.16 0.27 121,121,131
66 0.0 035 0.22 0.41 [121,121,131 230.0 0.14 0.09 0.17 [121,121,131
460.0 045 0.27 [0.53 121,121,131
67 0.0 022 0.15 0.25 121,121,131 230.0 0.15 0.10 0.18 |124,121,131
460.0 0.26 0.17 [0.30 121,121,131
68 0.0 0.15 0.10 0.17 121,121,131 230.0 0.13 0.09 0.17 |124,121,131
460.0 0.26 0.16 [0.32 121,121,131
69 0.0 010 0.06 0.10 [121,121,131 230.0 0.09 0.06 0.11 121,121,131
460.0 0.12 0.07 0.13 [120,120,130
70 0.0 022 0.13 0.24 121,121,131 230.0 0.09 0.06 0.11 |121,121,131
460.0 0.23 0.13 0.25 (120,120,130
71 0.0 [0.14 0.10 0.16 [121,121,131 230.0 0.12 0.09 0.14 |121,121,131
460.0 0.14 0.09 0.17 [120,120,130
72 0.0 0.17 0.11 0.19 121,121,131 230.0 0.11 0.08 0.12 |121,121,131
460.0 0.16 0.10 0.17 [120,120,130
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
Cl S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Pilas. |Pos. [rRfck rRfyk rPfck Rif.cmb Pos. [Rfck rRfyk rPfck Rif.cmb
132 0.0 0.27 [0.18 [0.34 124,122,131 230.0 0.05 0.03 0.07 [122,122,131
460.0 0.19 0.13 [0.23 121,121,131
134 0.0 0.24 [0.15 [0.28 124,121,131 230.0 0.05 0.04 [0.05 120,120,130
460.0 0.26 0.16 [0.29 121,121,131
136 0.0 0.36 0.25 [0.44 121,124,131 230.0 0.05 0.03 0.07 [121,121,131
460.0 0.29 0.21 [0.34 121,121,131
138 0.0 0.11 |0.07 [0.12 120,120,130 230.0 0.07 0.04 [0.07 120,120,130
460.0 0.07 0.05 [0.07 [120,120,130
140 0.0 0.22 |0.13 [0.27 [121,121,131 230.0 0.06 0.04 [0.06 120,120,130
460.0 0.23 0.16 [0.26 121,121,131
142 0.0 0.17 [0.11 [0.20 124,124,131 230.0 0.08 0.05 [0.08 120,120,130
460.0 0.25 0.15 [0.28 121,121,131
144 0.0 [0.13 [0.09 [0.14 [121,120,131 230.0 0.10 0.07 [0.11 120,120,130
460.0 0.11 0.08 [0.13 [120,120,130
146 0.0 [0.26 [0.16 [0.33 124,122,131 230.0 0.06 0.04 [0.08 120,120,130
460.0 0.23 0.16 [0.28 121,121,131
148 0.0 [0.12 [0.08 [0.14 121,121,131 230.0 0.07 0.05 [0.08 120,120,130
460.0 0.08 0.05 [0.09 [121,121,131
Pilas. rRfck rRfyk [rPfck rRfck rRfyk [rPfck
0.45 1|0.31 |0.53
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ARC

REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA
dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13

PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

13.12. VERIFICHE SLU ED SLE TRAVI DI FONDAZIONE

Mappa 3
erifica N/
Mazsimo |0.91

Minima | 2.276e-02
Drefault

[Veriica /T

Massima |0.55

Minima | 4.079e-02
Fange | Default

Hotintr,
. 4.124e-02

0.40 062 f; 7550.02
'.oase-%zso 0.39 [ 0.57
: ' 2.809e-02
8
. P45 M
0.51 ' 2555559
0.66 -
Lj?if‘?"’ig 0.40 0.86 s 0-30
4T 8- 00 0.60 0.50 7 8.3320-02
o 035 0.61 - 0.39
48307602 0.37 0.58 -
: 0

58

, "7 521e-02

" 038 D&"‘“
2815602

Figura 12.12 — 1 — Verifica N-M Travi fondazione

Wi,

“Sodtiap?
e __%.390,3-02

0.32 0.25 47 678602
. 0.27 .
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0.39 / 0.34 ’ 042
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%ﬁ_,__H 0.32 040 | . ‘%a’%e%
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Figura 12.12 — 2 — Verifica V-T Travi fondazione
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Fssure - .
- n
b assima | 0.0 00— o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0o
0o
0.0
0.0
0.0
Minimo | 0.0
e ([T 00

Fassure perm. [mm]
Magsima | 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00 T "
5 o"“a—_
s .0 %
00 g
i /0.0
: /
0.0—4
Mirimo | 0.0 o
ootz | e /ﬁ 0

Figura 12.12 — 4 — S.L.E. Travi fondazione: fessure comb. quasi perm.
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REGIONE EMILIA ROMAGNA

AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tenz cls rane

Massima |0.47
/016

“2.143e-02
0.31

.109e-02
Mirima | 1.070e-02
Fange | Default

’jz).'msasez

-25 42 2356-02

0.6 %.0326.02

0.12

014,

Figura 12.12 — 5 - S.L.E. Travi fondazione: tensioni cls comb. rare

-Tens. ACC rare #%6&?@?2
Massima [0.77 / 0 _?‘3.571.3-02
/0.25 043 24702
/ /0.25 0.23
'*3.433.3-%251 / f o ..
I ? 0.24 b 425e.02
0.28 049 L 03—
60—, 0.27 iy
042 30
046 -
0'41. e /0.27 0.55
Minima | 1708802 oAt A
Range Default 4 HHO?Z!*F---;
U891e-02 .02 038
£ 0.49

8t

19

" 049 4 q
244082002

Figura 12.12 — 6 — S.L.E. Travi fondazione: tensioni acciaio comb. rare
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REGIONE EMILIA ROMAGNA
AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
lTens cls perm. i k{%ﬁ@mﬂ
Massimo 054 0.30 3. 7772-02
051 o8 0.31 .4936-02
E: i o 0.12 0.16
o 0.35 0.14
§§§ 0.19 / 0.35
8:33 : /0.12 024
] 812 0. 0.32
e s
T et / . 0.26—-
Minima | 1.241e-02 72?2?59‘%: 0.38
Range | Default Y2t a.
-2 -02
Figura 12.12 - 7 — S.L.E. Travi fondazione: tensioni cls comb. perm.
"z .
277162 N
26
. /30 120 )
124 161 2 .
207 kY| 24 719
19.‘.‘ -
. /29 . B op
125 = "
160 215
P 32
F 16=  _
28
Eu’%%@ 11 : 13 14 W 33
6° 10437 116
5= 40
8, . = 9 -
39
728 329 g , [
e 4 115
418 .
3 - =
7 ijifs
3
Figura 12.12 — 8 — Numerazione delle sezioni
Verifiche SLU
Trave |Note Pos. [%Af |Afinf. Af.sup x/d verif. ver. VIT AfV Af T |Staffe corr. P |Af long. [Rif.cmb
cm L=cm
1 ok,ok 0.0 .21 188 [17.6 0.09 0.28 0.28 0.7 0.0 2d10/15L=105 0.0 0.0 53,29
s=4,m=1 275.0 0.21 [18.8 [17.6 0.09 0.11 0.32 1.2 0.0 2d10/25 L=340 0.0 0.0 46,26
550.0 0.21 18.8 [17.6 0.09 0.62 0.44 2.5 0.0 [2d10/15L=105 0.0 0.0 46,26
2 ok,ok 0.0 .21 188 [17.6 0.09 0.58 0.13 0.8 0.0 2d10/25 L=200 0.0 0.0 4,53
s=4,m=1 200.0 0.21 18.8 [17.6 0.09 0.55 0.15 0.7 0.0 2d10/25 L=200 0.0 0.0 3,50
3 ok,0k 0.0 0.21 188 [17.6 0.09 0.61 0.42 2.7 0.0 [2d10/15L=105 0.0 0.0 50,29
s=4,m=1 275.0 0.21 [18.8 [17.6 0.09 0.12 0.28 1.2 0.0 2d10/25L=340 0.0 0.0 29,29
550.0 0.21 [18.8 [17.6 0.09 0.22 0.36 1.1 0.0 [2d10/15L=105 0.0 0.0 53,26
4 ok,ok 0.0 [0.26 [188 [14.4 0.07 10.31 0.32 2.0 0.0 2d8/15L=96 0.0 0.0 26,53
s=5,m=1 275.0 0.26 18.8 [14.4 0.04 0.36 0.22 0.6 0.0 [2d8/15L=357 (0.0 0.0 29,50
550.0 0.26 [18.8 [14.4 0.07 0.22 0.31 1.6 0.0 [2d8/15L=96 0.0 0.0 53,50
5 ok,ok 0.0 .21 188 [17.6 0.09 0.35 0.16 1.3 0.0 2d10/15L=105 0.0 0.0 4,53
s=4,m=1 220.0 0.21 18.8 [17.6 0.09 0.21 0.08 0.4 0.0 [2d10/25L=230 0.0 0.0 30,50
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV Af T Staffe corr. P Af long. [Rif.cmb
440.0 0.21 18.8 [17.6 0.09 0.40 0.18 1.5 0.0 [2d10/15L=105 0.0 0.0 3,50
6 ok,ok 0.0 1021 18.8 [17.6 0.09 0.42 0.36 2.1 0.0 [2d10/15L=105 0.0 0.0 3,33
s=4,m=1 215.0 0.21 18.8 [17.6 0.09 0.09 0.28 0.8 0.0 [2d10/25L=220 0.0 0.0 46,33
430.0 0.21 [18.8 [17.6 0.09 0.12 0.28 0.9 0.0 [2d10/15L=105 0.0 0.0 53,30
7 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.23 0.30 0.9 0.0 [2d10/15L=105 0.0 0.0 53,29
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.13 0.33 1.0 0.0 [2d10/251L=340 0.0 0.0 53,26
550.0 0.21 [18.8 [17.6 0.09 0.58 0.47 2.7 0.0 [2d10/15L=105 0.0 0.0 3,26
8 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.58 0.13 1.1 0.0 [2d10/25 =200 0.0 0.0 3,4
s=4,m=1 200.0 0.21 18.8 [17.6 0.09 0.48 0.09 0.4 0.0 [2d10/25L=200 0.0 0.0 3,50
9 ok,ok 0.0 [0.21 18.8 [17.6 0.09 0.61 0.44 2.8 0.0 [2d10/15L=105 0.0 0.0 50,29
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.32 0.28 1.1 0.0 [2d10/25L=340 0.0 0.0 53,29
550.0 0.21 [18.8 [17.6 0.05 0.14 0.38 1.4 0.0 [2d10/15L=105 0.0 0.0 53,26
10 ok,0k 0.0 1021 18.8 [17.6 0.09 0.46 0.31 1.4 0.0 [2d10/15L=105 0.0 0.0 53,37
s=4,m=1 312.5 0.21 18.8 [17.6 0.05 0.19 0.22 1.2 0.0 [2d10/251L=415 0.0 0.0 53,28
625.0 0.21 [18.8 [17.6 0.09 0.50 0.35 2.5 0.0 [2d10/15L=105 0.0 0.0 50,28
11 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.49 0.37 2.4 0.0 [2d10/15L=105 0.0 0.0 3,25
s=4,m=1 312.5 0.21 18.8 [17.6 0.09 0.24 0.24 0.9 0.0 [2d10/251L=415 0.0 0.0 53,37
625.0 0.21 [18.8 [17.6 0.09 0.40 0.26 2.0 0.0 [2d10/15L=105 0.0 0.0 50,28
12 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.16 0.24 1.6 0.0 [2d10/15L=105 0.0 0.0 42,4
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.20 0.17 1.1 0.0 [2d10/251L=340 0.0 0.0 53,4
550.0 0.21 18.8 [17.6 0.09 0.86 0.45 3.8 0.0 [2d10/15L=105 0.0 0.0 4,4
13 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.91 0.55 4.2 0.0 [2d10/15L=105 0.0 0.0 4,4
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.22 0.29 1.4 0.0 [2d10/251L=340 0.0 0.0 53,45
550.0 0.21 18.8 [17.6 0.09 0.26 0.25 1.2 0.0 [2d10/15L=105 0.0 0.0 53,4
14 ok,ok 0.0 1[0.21 188 [17.6 0.09 0.26 0.29 0.7 0.0 [2d10/15L=105 0.0 0.0 53,29
s=4,m=1 275.0 0.21 [18.8 [17.6 0.09 0.10 0.34 1.1 0.0 [2d10/251L=340 0.0 0.0 53,26
550.0 0.21 [18.8 [17.6 0.09 0.66 0.47 2.8 0.0 [2d10/15L=105 0.0 0.0 3,26
15 ok,ok 0.0 1[0.21 188 [17.6 0.09 0.66 0.14 1.2 0.0 [2d10/25L=200 0.0 0.0 3,4
s=4,m=1 200.0 0.21 [18.8 [17.6 0.09 0.53 0.04 0.3 0.0 [2d10/251L=200 0.0 0.0 3,50
16 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.66 0.48 3.0 0.0 [2d10/15L=105 0.0 0.0 50,29
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.29 0.34 1.3 0.0 [2d10/251L=340 0.0 0.0 53,29
550.0 0.21 18.8 [17.6 0.05 0.26 0.33 1.2 0.0 [2d10/15L=105 0.0 0.0 53,26
17 ok,ok 0.0 1[0.21 188 [17.6 0.09 0.38 0.28 1.6 0.0 [2d10/15L=105 0.0 0.0 53,33
s=4,m=1 312.5 0.21 [18.8 [17.6 0.05 0.31 0.22 1.0 0.0 [2d10/25L=415 0.0 0.0 4,30
625.0 0.21 [18.8 [17.6 0.09 0.51 0.40 3.2 0.0 [2d10/15L=105 0.0 0.0 3,30
18 ok,ok 0.0 1[0.21 188 [17.6 0.09 0.49 0.34 2.8 0.0 [2d10/15L=105 0.0 0.0 3,33
s=4,m=1 312.5 0.21 [18.8 [17.6 0.05 0.24 0.15 0.6 0.0 [2d10/25L=415 0.0 0.0 53,33
625.0 0.21 18.8 [17.6 0.09 0.58 0.36 2.8 0.0 [2d10/15L=105 0.0 0.0 50,30
19 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.35 0.26 2.3 0.0 [2d10/15L=105 0.0 0.0 4,4
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.19 0.07 0.5 0.0 [2d10/251L=340 0.0 0.0 53,50
550.0 0.21 [18.8 [17.6 0.09 0.63 0.34 3.0 0.0 [2d10/15L=105 0.0 0.0 50,4
20 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.60 0.39 3.6 0.0 [2d10/15L=105 0.0 0.0 4,4
s=4,m=1 275.0 0.21 18.8 [17.6 0.05 0.30 0.16 0.8 0.0 [2d10/25L=340 0.0 0.0 53,41
550.0 0.21 [18.8 [17.6 0.09 0.16 0.23 1.9 0.0 [2d10/15L=105 0.0 0.0 50,4
21 ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.28 0.23 0.5 0.0 [2d10/15L=105 0.0 0.0 45,29
s=4,m=1 275.0 0.21 [18.8 |17.6 0.09 0.15 0.27 1.1 0.0 [2d10/25L=340 0.0 0.0 38,26
550.0 0.21 [18.8 [17.6 0.09 0.49 0.35 1.9 0.0 [2d10/15L=105 0.0 0.0 42,26
22 ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.48 0.09 0.7 0.0 [2d10/25L=200 0.0 0.0 42,49
s=4,m=1 200.0 0.21 18.8 [17.6 0.09 0.39 0.04 0.3 0.0 [2d10/25L=200 0.0 0.0 3,53
23 ok,ok 0.0 1[0.21 18.8 [17.6 0.09 0.68 0.42 2.2 0.0 [2d10/15L=105 0.0 0.0 42,29
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.26 0.33 1.4 0.0 [2d10/25L=340 0.0 0.0 41,29
550.0 0.21 [18.8 [17.6 0.05 0.31 0.26 0.9 0.0 [2d10/15L=105 0.0 0.0 41,29
24 ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.46 0.22 1.2 0.0 [2d10/15L=105 0.0 0.0 53,33
s=4,m=1 312.5 [0.21 [18.8 [17.6 0.05 0.24 0.22 1.0 0.0 [2d10/251L=415 0.0 0.0 4,30
625.0 0.21 18.8 [17.6 0.09 0.37 0.33 2.2 0.0 [2d10/15L=105 0.0 0.0 42,30
25 ok,0k 0.0 [0.21 18.8 [17.6 0.09 0.29 0.27 1.7 0.0 [2d10/15L=105 0.0 0.0 34,37
s=4,m=1 [312.5 0.21 18.8 [17.6 0.09 0.24 0.17 0.7 0.0 [2d10/251L=415 0.0 0.0 41,37
625.0 0.21 18.8 [17.6 0.09 0.57 0.33 2.4 0.0 [2d10/15L=105 0.0 0.0 42,30
26 ok,ok 0.0 1021 18.8 [17.6 0.09 0.26 0.18 1.5 0.0 [2d10/15L=105 0.0 0.0 42,41
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.22 0.09 0.6 0.0 [2d10/251L=340 0.0 0.0 45,38
550.0 0.21 [18.8 [17.6 0.09 0.63 0.25 2.4 0.0 [2d10/15L=105 0.0 0.0 42,4
27 ok,ok 0.0 1[0.21 188 [17.6 0.09 0.50 0.32 2.8 0.0 [2d10/15L=105 0.0 0.0 4,41
s=4,m=1 275.0 0.21 18.8 [17.6 0.09 0.29 0.14 0.8 0.0 [2d10/251L=340 0.0 0.0 45,41
550.0 0.21 18.8 [17.6 0.09 0.19 0.23 1.8 0.0 [2d10/15L=105 0.0 0.0 53,38
28 ok,ok 0.0 [0.26 18.8 [14.4 0.07 0.30 0.19 1.3 0.0 [2d8/15L=96 0.0 0.0 33,53
s=5,m=1 275.0 0.26 [18.8 [14.4 0.07 0.21 0.20 1.0 0.0 [2d8/15L=357 (0.0 0.0 33,50
550.0 0.26 [18.8 [14.4 0.07 0.50 0.38 2.6 0.0 [2d8/15L=96 [0.0 0.0 46,50
29 ok,ok 0.0 1[0.26 18.8 [14.4 0.07 0.44 0.28 2.2 0.0 [2d8/15L=96 0.0 0.0 50,4
s=5,m=1 275.0 0.26 [18.8 [14.4 0.07 0.14 0.19 0.6 0.0 [2d8/15L=357 (0.0 0.0 41,42
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV Af T Staffe corr. P Af long. [Rif.cmb
550.0 0.26 [18.8 [14.4 0.07 0.49 0.39 2.4 0.0 [2d8/15L=96 [0.0 0.0 30,42
30 ok,ok 0.0 [0.26 18.8 [144 0.07 0.31 0.30 2.7 0.0 [2d8/15L=96 0.0 0.0 50,49
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.36 0.13 0.7 0.0 [2d8/15L=357 0.0 0.0 37,41
550.0 0.26 [18.8 [14.4 0.07 0.29 0.32 2.4 0.0 [2d8/15L=96 |0.0 0.0 30,42
31 ok,ok 0.0 [0.26 18.8 [144 0.07 0.30 0.32 3.0 0.0 [2d8/15L=96 0.0 0.0 4,4
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.43 0.08 0.6 0.0 [2d8/15L=357 0.0 0.0 33,25
550.0 0.26 [18.8 [14.4 0.07 0.25 0.25 2.2 0.0 [2d8/15L=96 |0.0 0.0 33,26
32 ok,ok 0.0 [0.26 18.8 [14.4 0.07 0.56 0.32 3.0 0.0 [2d8/15L=96 0.0 0.0 30,4
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.13 0.11 0.9 0.0 [2d8/15L=357 0.0 0.0 45,33
550.0 0.26 [18.8 [14.4 0.07 0.34 0.28 2.3 0.0 [2d8/15L=96 |0.0 0.0 34,34
33 ok,ok 0.0 1[0.26 18.8 [14.4 0.07 0.09 0.15 1.1 0.0 [2d8/15L=96 0.0 0.0 29,25
s=5,m=1 275.0 0.26 [18.8 [14.4 0.07 0.24 0.12 0.5 0.0 [2d8/15L=357 (0.0 0.0 29,30
550.0 0.26 [18.8 [14.4 0.07 0.30 0.18 1.1 0.0 [2d8/15L=96 |0.0 0.0 29,30
34 ok,ok 0.0 [0.26 18.8 [14.4 0.07 0.39 0.17 1.2 0.0 [2d8/15L=96 0.0 0.0 29,29
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.20 0.14 0.8 0.0 [2d8/15L=357 (0.0 0.0 49,26
550.0 0.26 [18.8 [14.4 0.07 0.27 0.20 1.4 0.0 [2d8/15L=96 |0.0 0.0 29,26
35 ok,ok 0.0 1[0.26 18.8 [14.4 0.07 0.30 0.25 1.4 0.0 [2d8/15L=96 0.0 0.0 26,37
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.31 0.17 0.6 0.0 [2d8/15L=357 0.0 0.0 29,29
550.0 0.26 [18.8 [14.4 0.07 0.17 0.14 1.1 0.0 [2d8/15L=96 |0.0 0.0 29,3
36 ok,ok 0.0 1[0.26 18.8 [14.4 0.07 0.17 0.22 2.0 0.0 [2d8/15L=96 0.0 0.0 29,29
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.41 0.09 0.7 0.0 [2d8/15L=357 0.0 0.0 29,34
550.0 0.26 [18.8 [14.4 0.07 0.33 0.22 2.0 0.0 [2d8/15L=96 [0.0 0.0 26,34
37 ok,ok 0.0 [0.26 18.8 144 0.07 0.36 0.28 2.4 0.0 [2d8/15L=96 0.0 0.0 26,29
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.38 0.13 0.9 0.0 [2d8/15L=357 0.0 0.0 53,29
550.0 0.26 [18.8 [14.4 0.07 0.34 0.24 2.1 0.0 [2d8/15L=96 |0.0 0.0 29,26
38 ok,ok 0.0 1[0.21 18.8 [17.6 0.05 0.25 0.34 1.3 0.0 [2d10/15L=105 0.0 0.0 3,30
s=4,m=1 115.0 0.21 18.8 [17.6 0.09 0.08 0.39 2.0 0.0 [2d10/251L=20 0.0 0.0 37,30
230.0 0.21 [18.8 [17.6 0.09 0.35 0.44 2.7 0.0 [2d10/15L=105 0.0 0.0 4,34
39 ok,ok 0.0 1021 18.8 [17.6 0.09 0.09 0.37 1.6 0.0 [2d10/25L=200 0.0 0.0 50,25
s=4,m=1 200.0 0.21 18.8 [17.6 0.05 0.29 0.26 0.5 0.0 [2d10/251L=200 0.0 0.0 37,25
40 ok,ok 0.0 1[0.26 18.8 [144 0.07 0.28 0.17 1.0 0.0 [2d8/15L=96 0.0 0.0 33,37
s=5,m=1 275.0 0.26 [18.8 [14.4 0.07 0.13 0.22 1.1 0.0 [2d8/15L=357 0.0 0.0 37,34
550.0 0.26 [18.8 [14.4 0.07 0.60 0.38 2.8 0.0 [2d8/15L=96 |0.0 0.0 4,34
113 ok,0k 0.0 1[0.21 18.8 [17.6 0.05 4.58e-03 |1.99e-03 2.05e-04 0.0 [2d10/25L=80 [0.0 0.0 50,27
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 0.03 0.06 0.5 0.0 [2d10/25L=80 0.0 0.0 50,50
114 ok,0k 0.0 1[0.26 18.8 [14.4 0.07 |1.27e-03 [3.87e-03 [1.65e-04 0.0 [2d8/15L=80 0.0 0.0 26,53
s=5,m=1 80.0 (0.26 [18.8 [14.4 0.07 0.04 0.08 0.8 0.0 [2d8/15L=80 0.0 0.0 4,4
115 ok,0k 0.0 1[0.21 188 [17.6 0.05 3.90e-03 |1.98e-03 [1.24e-04 0.0 [2d10/25L=80 [0.0 0.0 42,27
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 0.03 0.04 0.4 0.0 [2d10/251L=80 0.0 0.0 50,3
116 ok,0k 0.0 [0.21 18.8 [17.6 0.09 3.76e-03 |1.96e-03 [1.18e-04 0.0 [2d10/25L=80 [0.0 0.0 44,28
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 0.02 0.04 0.4 0.0 [2d10/251L=80 0.0 0.0 50,3
117 lok,0k 0.0 1[0.21 18.8 [17.6 0.09 4.35e-03 |1.97e-03 8.45e-05 0.0 [2d10/25L=80 [0.0 0.0 44,28
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 0.03 0.05 0.4 0.0 [2d10/25L=80 0.0 0.0 38,38
118  lok,0k 0.0 [0.26 18.8 [14.4 0.07 0.02 0.05 0.5 0.0 [2d8/15L=80 0.0 0.0 42,41
s=5,m=1 80.0 [0.26 [18.8 [14.4 0.04 1.66e-03 [3.75e-03 2.44e-04 0.0 2d8/15L=80 0.0 0.0 28,43
119  lok,0k 0.0 [0.26 18.8 [14.4 0.07 0.03 0.06 0.6 0.0 [2d8/15L=80 0.0 0.0 4,4
s=5,m=1 80.0 (0.26 [18.8 [14.4 0.07 1.18e-03 [3.65e-03 [1.87e-04 0.0 2d8/15L=80 0.0 0.0 28,43
120  ok,0k 0.0 [0.26 18.8 [144 0.07 0.04 0.08 0.8 0.0 [2d8/15L=80 0.0 0.0 4,4
s=5,m=1 80.0 [0.26 [18.8 [14.4 0.07 1.27e-03 [3.51e-03 [1.76e-04 0.0 [2d8/15L=80 0.0 0.0 37,43
122 ok,0k 0.0 [0.26 18.8 144 0.07 0.04 0.09 0.9 0.0 [2d8/15L=80 0.0 0.0 38,41
s=5,m=1 80.0 [0.26 [18.8 [14.4 0.07 2.14e-03 [3.45e-03 3.19e-04 0.0 [2d8/15L=80 0.0 0.0 37,43
123 ok,0k 0.0 1[0.21 188 [17.6 0.09 0.04 0.09 0.9 0.0 [2d10/251L=80 0.0 0.0 42,45
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 4.25e-03 2.54e-03 [1.10e-04 0.0 2d10/25L=80 [0.0 0.0 43,37
124 ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.04 0.08 0.8 0.0 [2d10/251L=80 0.0 0.0 4,53
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 3.50e-03 2.56e-03 [3.90e-04 0.0 [2d10/25L=80 [0.0 0.0 43,37
125  lok,ok 0.0 [0.21 18.8 [17.6 0.09 0.04 0.08 0.7 0.0 [2d10/251L=80 (0.0 0.0 4,4
s=4,m=1 80.0 0.21 18.8 [17.6 0.05 3.43e-03 [2.52e-03 3.42e-04 0.0 [2d10/25L=80 [0.0 0.0 45,37
126 ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.03 0.07 0.7 0.0 [2d10/251L=80 0.0 0.0 4,4
s=4,m=1 80.0 0.21 18.8 [17.6 0.05 2.32e-03 2.48e-03 2.49e-04 0.0 2d10/25L=80 [0.0 0.0 53,37
127 lok,0k 0.0 [0.26 18.8 [14.4 0.07 2.08e-03 [2.06e-03 [1.38e-04 0.0 [2d8/15L=80 0.0 0.0 34,50
s=5,m=1 80.0 (0.26 [18.8 [14.4 0.07 0.03 0.07 0.7 0.0 [2d8/15L=80 0.0 0.0 4,4
128  ok,0k 0.0 1[0.26 18.8 [14.4 0.04 |1.24e-03 [2.04e-03 [1.47e-04 0.0 [2d8/15L=80 0.0 0.0 34,50
s=5,m=1 80.0 [0.26 [18.8 [14.4 0.07 0.03 0.07 0.7 0.0 [2d8/15L=80 0.0 0.0 3,4
129  ok,0k 0.0 1[0.21 188 [17.6 0.09 2.61e-03 |1.62e-03 [1.63e-04 0.0 [2d10/25L=80 [0.0 0.0 50,37
s=4,m=1 80.0 0.21 18.8 [17.6 0.09 0.03 0.07 0.7 0.0 [2d10/251L=80 0.0 0.0 4,4
130  ok,0k 0.0 1[0.21 18.8 [17.6 0.09 0.04 0.08 0.7 0.0 [2d10/251L=80 0.0 0.0 3,4
s=4,m=1 80.0 0.21 18.8 [17.6 0.05 4.77e-03 |1.43e-03 [1.35e-04 0.0 2d10/25L=80 [0.0 0.0 53,26
131 lok,0k 0.0 [0.26 18.8 [14.4 0.04 |1.68e-03 [3.89e-03 [1.20e-04 0.0 [2d8/15L=80 0.0 0.0 27,53
s=5,m=1 |80.0 0.26 [18.8 [14.4 0.07 0.03 0.06 0.6 0.0 [2d8/15L=80 0.0 0.0 3,50
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
CI S PADANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave Note Pos. [Af Afinf. IAf. sup x/d verif. ver.VIT AfV Af T Staffe corr. P Af long. [Rif.cmb
160  ok,0k 0.0 1[0.26 18.8 [14.4 0.07 0.27 0.23 1.9 0.0 [2d8/15L=96 |0.0 0.0 30,4
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.25 0.13 0.6 0.0 [2d8/15L=357 [0.0 0.0 3,30
550.0 0.26 [18.8 [14.4 0.07 0.30 0.29 2.3 0.0 [2d8/15L=96 |0.0 0.0 30,30
161 ok,0k 0.0 [0.26 18.8 [14.4 0.07 0.24 0.27 2.4 0.0 [2d8/15L=96 |0.0 0.0 11,4
s=5,m=1 275.0 0.26 [18.8 [14.4 0.04 0.36 0.08 0.6 0.0 [2d8/15L=357 [0.0 0.0 37,30
550.0 0.26 [18.8 [14.4 0.07 0.24 0.25 1.8 0.0 [2d8/15L=96 |0.0 0.0 30,42
162  ok,0k 0.0 1[0.26 18.8 [144 0.07 0.04 0.08 0.8 0.0 [2d8/15L=80 |0.0 0.0 4,4
s=5,m=1 80.0 [0.26 [18.8 [14.4 0.07 |1.59e-03 [3.50e-03 6.05e-04 0.0 [2d8/15L=80 0.0 0.0 37,43
Trave %Af IAf inf. IAf. sup x/d |verif. ver.VIT AfV Af T Scorr. P |Af long
0.26 [18.85 [17.60 |0.09 0.91 0.55 4.17 0.0 0.0 0.0
Verifiche SLE
Trave |Pos. [rRfck rRfyk rPfck Rif. cmb wR wF wP Rif.cmb dR dF dP Rif. cmb
cm mm_ |mm mm cm |cm cm
1 0.0 10.03 0.10 0.03 120,120,130 0.0 0.0 [0.0 0,0,0 0.55 0.49 0.47 121,128,131
275.0 0.0 0.02 0.0 0,120,0 0.0 0.0 0.0 0,0,0
550.0 |0.30 0.51 0.34 120,120,130 0.0 0.0 0.0 0,0,0
2 0.0 10.29 0.49 0.33 121,121,131 0.0 0.0 0.0 0,0,0 0.10 0.09 0.08 121,128,131
200.0 |0.28 0.47 0.32 120,120,130 0.0 0.0 0.0 0,0,0
3 0.0 10.28 0.48 0.32 121,121,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.02 121,128,131
275.0 |0.02 0.07 0.01 121,121,131 0.0 0.0 0.0 0,0,0
550.0 9.31e-03 |0.05 0.01 122,124,131 0.0 0.0 0.0 0,0,0
4 0.0 1|0.05 0.08 0.07 121,121,131 0.0 0.0 0.0 0,0,0 0.43 0.42 0.42 121,128,131
275.0 |0.07 0.22 0.08 121,121,131 0.0 0.0 0.0 0,0,0
550.0 |0.03 0.05 0.02 120,120,130 0.0 0.0 0.0 0,0,0
5 0.0 10.18 0.29 0.19 121,121,131 0.0 0.0 0.0 0,0,0 0.04 0.04 0.04 122,129,131
220.0 |0.09 0.15 0.08 120,120,130 0.0 0.0 0.0 0,0,0
440.0 0.21 0.34 0.21 120,120,130 0.0 0.0 0.0 0,0,0
6 0.0 0.21 0.35 0.22 120,120,130 0.0 0.0 0.0 0,0,0 0.16 0.11 0.10 120,127,130
215.0 |0.01 0.02 3.08e-04 120,120,130 0.0 |0.0 0.0 |0,0,0
430.0 2.13e-03 0.01 0.0 120,120,0 0.0 0.0 |0.0 0,0,0
7 0.0 8.61e-03 0.06 0.0 120,120,0 0.0 0.0 |0.0 0,0,0 0.43 0.34 0.32 121,128,131
275.0 |0.01 0.07 0.02 118,120,130 0.0 0.0 |0.0 0,0,0
550.0 |0.29 0.49 0.29 120,120,130 0.0 0.0 0.0 0,0,0
8 0.0 10.29 0.48 0.29 121,120,131 0.0 0.0 0.0 0,0,0 0.07 0.06 0.06 121,128,131
200.0 |0.23 0.40 0.23 120,120,130 0.0 0.0 [0.0 0,0,0
9 0.0 0.24 0.41 0.24 121,120,131 0.0 0.0 0.0 0,0,0 0.06 0.06 0.06 122,129,131
275.0 |0.04 0.16 0.06 122,121,131 0.0 0.0 0.0 0,0,0
550.0 |0.02 0.07 0.02 122,124,131 0.0 0.0 0.0 0,0,0
10 0.0 |0.02 0.09 0.03 122,122,131 0.0 0.0 0.0 0,0,0 0.30 0.29 0.29 122,129,131
312.5 0.04 0.15 0.04 121,121,131 0.0 0.0 0.0 0,0,0
625.0 0.24 0.41 0.26 120,120,130 0.0 0.0 0.0 0,0,0
11 0.0 1[0.24 0.41 0.26 120,120,130 0.0 0.0 0.0 0,0,0 0.23 0.21 0.20 122,129,131
312.5 |0.03 0.12 0.03 121,121,131 0.0 0.0 0.0 0,0,0
625.0 |0.05 0.11 0.06 124,121,131 0.0 0.0 0.0 0,0,0
12 0.0 |0.05 0.12 0.06 121,121,131 0.0 0.0 0.0 0,0,0 0.22 0.20 0.20 122,129,131
275.0 0.0 0.03 0.0 0,120,0 0.0 0.0 0.0 0,0,0
550.0 0.44 0.73 0.51 121,121,131 0.45 0.0 [0.0 [121,0,0
13 0.0 047 0.77 0.54 121,121,131 0.48 0.0 0.0 |121,0,0 0.21 0.14 0.13 121,128,131
275.0 |0.02 0.09 0.03 118,120,130 0.0 0.0 0.0 0,0,0
550.0 0.03 0.11 0.03 121,121,131 0.0 0.0 0.0 0,0,0
14 0.0 1]0.02 0.09 0.01 120,120,130 0.0 0.0 0.0 0,0,0 0.42 0.34 0.32 121,128,131
275.0 2.03e-03 |0.03 2.59e-03 122,118,131 0.0 |0.0 0.0 |0,0,0
550.0 |0.33 0.55 0.34 120,120,130 0.0 0.0 0.0 0,0,0
15 0.0 10.33 0.55 0.35 120,120,130 0.0 0.0 0.0 0,0,0 0.05 0.03 0.03 121,128,131
200.0 |0.26 0.44 0.27 120,120,130 0.0 0.0 0.0 0,0,0
16 0.0 [0.28 0.46 0.29 120,120,130 0.0 0.0 0.0 0,0,0 0.06 0.05 0.05 120,127,130
275.0 10.04 0.15 0.05 121,121,131 0.0 0.0 0.0 0,0,0
550.0 0.05 0.19 0.06 121,121,131 0.0 0.0 0.0 0,0,0
17 0.0 10.05 0.16 0.05 121,121,131 0.0 0.0 0.0 0,0,0 0.33 0.31 0.30 121,129,131
312.5 10.08 0.26 0.10 124,121,131 0.0 0.0 0.0 0,0,0
625.0 |0.26 0.42 0.25 120,120,130 0.0 0.0 0.0 0,0,0
18 0.0 1[0.24 0.40 0.22 120,120,130 0.0 0.0 0.0 0,0,0 0.40 0.37 0.35 122,129,131
312.5 0.04 0.13 0.05 122,124,131 0.0 0.0 0.0 0,0,0
625.0 |0.19 0.32 0.24 122,122,131 0.0 0.0 0.0 0,0,0
19 0.0 0.18 0.30 0.22 121,121,131 0.0 0.0 0.0 0,0,0 0.25 0.23 0.22 122,129,131
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave |Pos. [Rfck rRfyk rPfck Rif. cmb WR F wP Rif.cmb dR dF dP Rif. cmb
275.0 14.34e-03 |0.03 0.0 120,120,0 0.0 0.0 0.0 0,0,0
550.0 10.30 0.49 0.35 124,124,131 0.0 0.0 0.0 0,0,0
20 0.0 10.31 0.51 0.35 121,121,131 0.0 0.0 0.0 0,0,0 0.06 0.06 0.06 118,125,130
275.0 |0.05 0.17 0.06 120,120,130 0.0 0.0 0.0 0,0,0
550.0 0.01 0.04 0.02 118,118,130 0.0 0.0 0.0 0,0,0
21 0.0 10.01 0.06 0.02 120,120,130 0.0 0.0 0.0 0,0,0 0.38 0.34 0.33 121,128,131
275.0 10.02 0.05 0.03 122,120,131 0.0 0.0 0.0 0,0,0
550.0 |0.24 0.40 0.28 120,120,130 0.0 0.0 [0.0 0,0,0
22 0.0 0.24 0.39 0.28 120,120,130 0.0 0.0 0.0 0,0,0 0.05 0.04 0.04 121,128,131
200.0 10.20 0.33 0.23 120,120,130 0.0 0.0 0.0 0,0,0
23 0.0 0.21 0.34 0.25 120,120,130 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 118,125,130
275.0 10.02 0.08 0.03 124,121,131 0.0 0.0 0.0 0,0,0
550.0 |0.06 0.19 0.07 122,122,131 0.0 0.0 0.0 0,0,0
24 0.0 0.05 0.16 0.06 122,122,131 0.0 0.0 0.0 0,0,0 0.29 0.27 0.27 124,129,131
312.5 0.06 0.21 0.08 124,121,131 0.0 0.0 0.0 0,0,0
625.0 |0.14 0.23 0.15 120,120,130 0.0 0.0 [0.0 0,0,0
25 0.0 0.12 0.21 0.12 120,120,130 0.0 0.0 0.0 0,0,0 0.40 0.37 0.36 122,129,131
312.5 0.03 0.11 0.04 124,121,131 0.0 0.0 0.0 0,0,0
625.0 |0.14 0.23 0.16 121,121,131 0.0 0.0 0.0 0,0,0
26 0.0 0.11 0.20 0.13 121,121,131 0.0 0.0 0.0 0,0,0 0.30 0.28 0.27 122,129,131
275.0 |9.58e-03 |0.03 5.92e-03 122,122,131 |0.0 0.0 [0.0 0,0,0
550.0 |0.26 0.43 0.31 124,124,131 0.0 0.0 0.0 0,0,0
27 0.0 0.25 0.42 0.30 121,121,131 0.0 0.0 0.0 0,0,0 0.11 0.10 0.10 122,129,131
275.0 |0.03 0.11 0.04 121,121,131 0.0 0.0 0.0 0,0,0
550.0 5.24e-03 0.02 6.62e-03 122,122,131 0.0 0.0 0.0 0,0,0
28 0.0 |0.02 0.03 0.02 120,120,130 0.0 0.0 0.0 0,0,0 0.31 0.27 0.25 122,129,131
275.0 |0.04 0.12 0.04 120,120,130 0.0 0.0 [0.0 0,0,0
550.0 [0.21 0.33 0.24 121,121,131 0.0 0.0 0.0 0,0,0
29 0.0 [0.15 0.25 0.18 121,121,131 0.0 0.0 0.0 0,0,0 0.19 0.17 0.16 122,129,131
275.0 |0.02 0.07 0.02 120,120,130 0.0 0.0 0.0 0,0,0
550.0 0.17 0.28 0.19 124,124,131 0.0 0.0 0.0 0,0,0
30 0.0 [0.16 0.25 0.18 124,124,131 0.0 0.0 0.0 0,0,0 0.15 0.15 0.15 122,129,131
275.0 0.07 0.22 0.08 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.03 0.05 0.03 121,121,131 0.0 0.0 0.0 0,0,0
31 0.0 10.15 0.25 0.14 121,121,131 0.0 0.0 0.0 0,0,0 0.06 0.06 0.06 118,125,130
275.0 10.09 0.31 0.12 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.02 0.04 0.03 118,118,130 0.0 0.0 0.0 0,0,0
32 0.0 [0.27 0.44 0.32 121,121,131 0.0 0.0 0.0 0,0,0 0.07 0.06 0.05 120,127,130
275.0 |0.03 0.10 0.04 118,118,130 0.0 0.0 0.0 0,0,0
550.0 0.14 0.23 0.13 121,121,131 0.0 0.0 0.0 0,0,0
33 0.0 0.03 0.05 7.60e-03 121,121,131 0.0 0.0 0.0 0,0,0 0.05 0.05 0.05 122,129,131
275.0 |0.03 0.10 0.04 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.02 0.03 0.02 120,120,130 0.0 0.0 [0.0 0,0,0
34 0.0 0.03 0.08 0.04 118,118,130 0.0 0.0 0.0 0,0,0 0.09 0.08 0.07 121,128,131
275.0 |0.05 0.14 0.06 118,118,130 0.0 0.0 0.0 0,0,0
550.0 |0.04 0.06 0.02 120,120,130 0.0 0.0 [0.0 0,0,0
35 0.0 0.03 0.04 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.30 0.29 0.28 120,127,130
275.0 |0.06 0.19 0.07 120,120,130 0.0 0.0 0.0 0,0,0
550.0 |0.02 0.07 0.03 122,122,131 0.0 0.0 0.0 0,0,0
36 0.0 0.05 0.08 3.47e-03 121,121,130 0.0 0.0 0.0 0,0,0 0.08 0.08 0.08 122,129,131
275.0 |0.08 0.27 0.11 122,122,131 0.0 0.0 0.0 0,0,0
550.0 [0.04 0.05 0.05 118,118,130 0.0 0.0 0.0 0,0,0
37 0.0 [0.07 0.11 0.07 121,121,131 0.0 0.0 0.0 0,0,0 0.23 0.22 0.21 120,127,130
275.0 |0.08 0.27 0.11 118,118,130 0.0 0.0 [0.0 0,0,0
550.0 |0.05 0.07 5.23e-03 120,120,131 |0.0 0.0 0.0 0,0,0
38 0.0 |0.06 0.21 0.07 120,120,130 0.0 0.0 0.0 0,0,0 0.09 0.07 0.07 121,128,131
115.0 [2.95e-03 |0.01 3.93e-03 118,118,130 0.0 |0.0 0.0 |0,0,0
230.0 0.18 0.29 0.18 121,121,131 0.0 0.0 0.0 0,0,0
39 0.0 0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0 0.05 0.04 0.04 121,128,131
200.0 |0.06 0.21 0.08 120,120,130 0.0 0.0 0.0 0,0,0
40 0.0 [0.01 0.02 0.02 118,118,130 0.0 0.0 0.0 0,0,0 0.24 0.20 0.19 124,129,131
275.0 |5.99e-03 |0.02 3.95e-03 122,120,131 0.0 |0.0 0.0 |0,0,0
550.0 [0.32 0.51 0.38 121,121,131 0.0 0.0 0.0 0,0,0
113 0.0 [1.62e-05 9.89e-06 |1.44e-05 (120,120,130 0.0 |0.0 (0.0 |0,0,0 0.08 0.07 0.06 121,128,131
80.0 |0.01 0.02 0.02 120,120,130 0.0 0.0 0.0 0,0,0
114 0.0 .0 4.73e-05 0.0 0,124,0 0.0 0.0 0.0 0,0,0 0.08 0.07 0.07 121,128,131
80.0 |0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0
115 0.0 4.94e-06 2.96e-06 [3.57e-06 (120,120,130 0.0 |0.0 [0.0 |0,0,0 0.06 0.05 0.04 121,128,131
80.0 |0.01 0.02 0.01 120,120,130 0.0 0.0 0.0 0,0,0
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AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO
Trave |Pos. [Rfck rRfyk rPfck Rif. cmb WR F wP Rif.cmb dR dF dP Rif. cmb
116 0.0 [7.12e-06 4.38e-06 |6.85e-06 (121,121,131 0.0 |0.0 [0.0 |0,0,0 0.06 0.05 0.04 121,128,131
80.0 |0.01 0.02 0.01 120,120,130 0.0 0.0 0.0 0,0,0
117 0.0 9.51e-06 [5.91e-06 [1.12e-05 [121,121,131 0.0 0.0 0.0 |0,0,0 0.06 0.05 0.05 121,128,131
80.0 |0.01 0.02 0.01 120,120,130 0.0 0.0 0.0 0,0,0
118 0.0 [0.01 0.02 0.01 120,120,130 0.0 0.0 0.0 0,0,0 0.01 0.01 0.01 122,129,131
80.0 4.60e-06 [1.71e-05 5.71e-06 122,120,131 |0.0 0.0 0.0 0,0,0
119 0.0 [0.02 0.02 0.02 121,121,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 122,129,131
80.0 |5.24e-06 [3.16e-06 |6.22e-06 (121,121,131 0.0 |0.0 0.0 |0,0,0
120 0.0 0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 118,125,130
80.0 0.0 2.83e-05 0.0 0,122,0 0.0 0.0 0.0 0,0,0
122 0.0 |0.02 0.04 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.04 0.04 0.04 118,125,130
80.0 [7.53e-06 [2.09e-05 [9.36e-06 120,122,130 |0.0 0.0 0.0 0,0,0
123 0.0 [0.02 0.04 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.02 0.02 0.02 122,129,131
80.0 0.0 4.71e-05 0.0 0,122,0 0.0 0.0 0.0 0,0,0
124 0.0 [0.02 0.03 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.02 0.02 0.02 118,125,130
80.0 [9.13e-06 [5.42e-06 [9.19e-06 (121,121,131 0.0 |0.0 0.0 |0,0,0
125 0.0 [0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0 0.02 0.01 9.60e-03 121,128,131
80.0 [1.57e-05 [9.44e-06 [1.78e-05 121,121,131 |0.0 0.0 0.0 0,0,0
126 0.0 |0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0 0.03 0.02 0.02 120,127,130
80.0 |1.58e-05 [9.59e-06 [1.80e-05 121,121,131 |0.0 0.0 0.0 0,0,0
127 0.0 [2.68e-06 |1.64e-06 [3.21e-06 (122,122,131 0.0 |0.0 [0.0 |0,0,0 0.04 0.03 0.03 122,129,131
80.0 |0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0
128 0.0 4.48e-06 2.68e-06 |5.00e-06 (121,121,131 0.0 |0.0 0.0 |0,0,0 0.04 0.03 0.03 122,129,131
80.0 |0.02 0.03 0.02 120,120,130 0.0 0.0 0.0 0,0,0
129 0.0 .0 1.79e-04 0.0 0,121,0 0.0 0.0 0.0 0,0,0 0.02 0.01 0.01 121,128,131
80.0 |0.02 0.03 0.02 121,121,131 0.0 0.0 0.0 0,0,0
130 0.0 |0.02 0.03 0.02 121,120,131 0.0 0.0 0.0 0,0,0 0.01 18.93e-03 |8.60e-03 121,128,131
80.0 |0.0 1.32e-04 0.0 0,120,0 0.0 0.0 0.0 0,0,0
131 0.0 .0 1.57e-05 0.0 0,122,0 0.0 0.0 0.0 0,0,0 0.06 0.05 0.05 120,127,130
80.0 |0.02 0.02 0.02 120,120,130 0.0 0.0 0.0 0,0,0
160 0.0 [0.06 0.09 0.07 121,121,131 0.0 0.0 0.0 0,0,0 0.08 0.04 0.04 120,127,130
275.0 0.07 0.22 0.08 120,120,130 0.0 0.0 0.0 0,0,0
550.0 0.13 0.20 0.12 124,124,131 0.0 0.0 0.0 0,0,0
161 0.0 [0.12 0.20 0.12 121,124,131 0.0 0.0 0.0 0,0,0 0.11 0.1 0.11 118,125,130
275.0 |0.08 0.25 0.10 120,120,130 0.0 0.0 0.0 0,0,0
550.0 [0.02 0.04 0.03 120,120,130 0.0 0.0 0.0 0,0,0
162 0.0 [0.02 0.04 0.03 121,121,131 0.0 0.0 0.0 0,0,0 0.03 0.03 0.03 118,125,130
80.0 [1.35e-05 4.49e-05 [1.79e-05 (123,122,130 0.0 0.0 0.0 |0,0,0
Trave rRfck rRfyk rPfck wWR F wP dR dF dP
0.47 0.77 0.54 0.48 0.0 0.0 0.55 0.49 0.47

13.13. VERIFICA SOLAI

Si riporta di seguito la verifica del solaio in latero-cemento tipo “Bausta” impiegato per I'impalcato interno a

quota piano primo (si veda § 9.1 azioni statiche).

Complessivamente la somma dei carichi permanenti con i variabili risulta essere pari a:

Qmax = 6.70kN/mq + 1.20kN/mq + 2.00kN/mqg = 9.90kN/mq

La luce massima coperta dal solaio risulta essere di 5.30m. La verifica agli S.L.U. del solaio in latero-

cemento viene eseguita mediante un foglio di calcolo Excel.
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AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI

CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Tipo di solaio scelto

Luce solaio [m]

h soletta [cm]

fo [IN/mm?]

Foa [N/mm?]

Fy [N/mm?]

h solaio [cm]

I.sol. coll. [cm]

Altezza utile [cm]

Fyq [N/mm?] 391

Analisi Carichi

Tramezzi

Totale Permanenti non Strutturali G,

Pavimentazione

Sottofondo in cls cm 8

Peso proprio solaio

Intonaco in calce cm.1

Isolante+imperm.

Controsoff+impianti

Totale Permanenti Strutturali G,

Carichi Accidentali Q

Combinazioni di carico SLU

Ye1

M+ed.max [KN*m]

Grado di vi

Ye1'G1 + Y62'G2 + ¥p'P + Yo1-Qu

ncolo:

M-ed.max [KN*m] '1 8,97

VERIFI

CA APPROSSIMATA A MOMENTO

Area minima ferri superiori

Area minima ferri inferiori 2,45

Ferri Superiori

D 1sup

Ferri Inferiori
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ARC

REGIONE EMILIA ROMAGNA
AUTOSTRADA REGIONALE CISPADANA

dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI
ARCHITETTONICI
CASERMA DI POLIZIA

RELAZIONE DI CALCOLO

D 1inf

10 N.1inf 2 © 2inf

12

N.2 inf 2

M’ [KN*m?]

29,70 | OK

M [KN*m?]

-29,70 | OK

VERIFICA A TAGLIO

fu [N/mm?]

25,00

Larghezza travetto

[mm]

120

K

1,95

Vmin

0,48

p:i|  0,0200

Vrd [KN]

22,80

OK
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REGIONE EMILIA ROMAGNA

AUTOSTRADA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C I S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO
OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

14. VERIFICA DELLE PRESSIONI SUL TERRENO

Verifiche agli SLU

La verifica & condotta, come descritto in precedenza, seguendo I'approccio 1 - Combinazione (GEQO) 2
(A2+M2+R2).

Si rende utile effettuare una precisazione relativamente alla realizzazione del piano di posa delle fondazioni

superficiali.

Nella realizzazione dei piazzali delle autostazioni & prevista la costruzione di un rilevato messo in opera con

le stesse modalita adottate per la costruzione della massicciata stradale.
Lo sviluppo in altezza del suddetto si attesta tra 1+2.5m dal piano campagna.

| valori di portanza del terreno sono stati ricavati ad una profondita pari a -1.00m od anche superiori dal

piano di di campagna.

In opera sono perd previste fondazioni il cui piano di posa giace sullo strato compattato del rilevato dei
caselli, quindi la portanza del del terreno risulta essere sicuramente piu elevata di quella in sito pertanto

possono essere ancora ritenuti validi i valori di portanza rilevati alle quote di -1.00m od anche superiori.

E’ infatti prevista, per la realizzazione dei rilevati una prima fase in cui si esegue uno scotico per uno strato
di 20cm per la rimozione dello strato vegetale ed una seconda fase in cui si prevede la realizzazione di una

bonifica per una profondita variabile a seconda dei siti.

In generale quindi si prevede che il piano di posa delle opere di fondazione venga impostato al piu in strati

di terreno compattati e mai direttamente sul terreno vergine sottostante.

Sempre con riferimento alla RELAZIONE GEOTECNICA SVINCOLO — AUTOSTAZIONE DI SAN FELICE
SUL PANARO E FINALE EMILIA per le verifiche sia in Condizione Statica Drenata che per Sismica non

Drenata relativamente alle travi rovesce di fondazione del fabbricato in esame, si € proceduto come segue:

e si sono confrontati i valori delle tabelle delle pressioni di contatto limite di progetto relativi alla

fondazione di larghezza B=1.20m e approfondimento D=1.00m con quelli della fondazione di

larghezza B=1.80m ed approfondimento D=1.00m;

e si sono assunti i valori di tabella piu cautelativi emersi dal confronto tra le due tipologie di

fondazione: nello specifico, tali valori sono stati garantiti dalla fondazione di larghezza B=1.80m ed

approfondimento D=1.00m;
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AUTOSTRADA REGIONE EMILIA ROMAGNA
REGIONALE AUTOSTRADA REGIONALE CISPADANA
C | S PA DANA dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Press. travi [kgfomz]

Massima |-0.32

Minimo |-0.74
Fange | Default

Figura 13 — 1 - Combinazione SLU A2: pressioni massime indotte dalle travi di fondazione nel terreno

Statica drenata

H/V ORd-Al-Cl-drenata | ORd-Al-C2-drenata
[%] [kPa] [kPal]

0 292 100

10 231 78

20 181 61

TABELLA 12-1: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=1.80M — D=1.00M — CONDIZIONE STATICA DRENATA

Per il rapporto H/V = 10% si ha il valore di Qrg.a1-c2-drenata = 78 kPa = 0.78Kg/cmq.

La verifica risultera essere percio:

Ed =0.74 kg/cmq < 0.99 kg/cmqg = Rd Verificato

Minimo  |-0.90
Fange | Default

Figura 13 — 2 - Combinazione SLU A2 sismica: pressioni massime indotte dalle travi di fondazione nel terreno
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UTOSTRAD REGIONE EMILIA ROMAGNA
EGIONAL AUTOSTRADA REGIONALE CISPADANA
S PA DAN dal casello di Reggiolo-Rolo sulla A22 al casello di Ferrara Sud sulla A13
PROGETTO DEFINITIVO

OPERE STRUTTURALI

ARCHITETTONICI
CASERMA DI POLIZIA
RELAZIONE DI CALCOLO

Sismica non drenata

0 ORd-A1-C1-non drenata QRd-A1-C2-non drenata
HIV %] [kPa] [kPa]
10 326 131
20 318 127
30 310 121

TABELLA 12-2: PRESSIONE DI CONTATTO LIMITE DI PROGETTO — B=1.80M — D=1.00mM — CONDIZIONE SISMICA

Per il rapporto H/V = 30% si ha il valore di Qrg-a1-c2- non drenata = 121 kPa = 1.21Kg/cmq.

La verifica risultera essere percio:

Ed =0.90 kg/cmq < 1.21 kg/cmqg = Rd Verificato
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