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1 PREMESSA  

La presente relazione è parte integrante del Progetto esecutivo della S.S. 38 Lotto 4 Nodo di 

Tirano Tratta A (Svincolo di Bianzone-Svincolo La Ganda) e Tratta B (Svincolo La Ganda-

Campone in Tirano).  

Nel presente documento si affrontano le problematiche progettuali connesse al dimensionamento 

ed alla verifica della struttura a torre utilizzata come uscita di sicurezza dalla piazzola di sosta 

posizionata alla prograssiva 4+610.00 della galleria artificiale “Dosso 1” compresa fra le 

progressive km 4+240.00 e km 4+884.70.  

La torre, completamente realizzata in cemento armato, ha una altezza totale di circa 18.00 m. con 

dimensioni in pianta 8.20*3.70 m e al suo interno è posizionata la scala di emergenza di 

evacuazione dalla galleria artificiale composta da 6 rampe e da 5 pianerottoli. 

 

 

 

 

FIGURA 1: SEZIONE TORRE 
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1 NORMATIVA DI RIFERIMENTO  

La presente relazione è stata redatta in osservanza delle seguenti Normative: 

 Legge 05/01/1971 n.1086  Norme per la disciplina delle opere in conglomerato cementizio 

armato, normale e precompresso ed a struttura metallica 

 Legge 02/02/1974 n. 64  Provvedimenti per le costruzioni con particolari prescrizioni per le 

zone sismiche 

 DM 14/01/2008 Nuove Norme Tecniche per le Costruzioni 

 Circolare 02/02/2009 n. 617/C.S.LL.PP. Istruzioni per l’applicazione delle “Nuove Norme 

Tecniche per le Costruzioni” di cui al DM 14/01/2008 

 UNI EN 1992-1-1:2004 (Eurocodice 2 – Parte 1-1)  Progettazione delle strutture in 

calcestruzzo – Regole generali e regole per gli edifici 

 UNI EN 206-1:2000   Calcestruzzo – Specificazione, prestazione e conformità 

 UNI 11104:2004   Calcestruzzo – Specificazione, prestazione, produzione e conformità – 

Istruzioni complementari per l’applicazione della EN 206-1 

 

2 CARATTERISTICHE DEI MATERIALI 

Calcestruzzo fondazioni e elevazioni C28/35 

Fase finale Rck =   35.00 MPa 

Resistenza a compressione cilindrica fck = 0.83 x Rck = 29.05 MPa 

Resistenza cilidrica media fcm = fck + 8  = 37.05 MPa 

Modulo elastico Ec = 22000x(fcm/10)0.3 = 32588 MPa 

Coefficiente parziale di sicurezza calcestruzzo c = 1.5    

 Coefficiente per le resistenze di lunga durata αcc = 0.85    

Resistenza a compressione di calcolo fcd = αccxfck/c = 16.46 MPa 

Resistenza a trazione media fctm = 0.30 x fck
2/3 = 2.83 MPa 

Resistenza a trazione fctk = 0.7 x fctm = 1.98 MPa 

Resistenza a trazione di calcolo fctd = fctk / c = 1.32 MPa 

S.L.E.       

Tensione limite di esercizio (comb. Rare) cR = fck  0.60 = 17.43 MPa 

Tensione limite di esercizio (comb. Quasi 

Perm.) 

cP = fck  0.45 = 13.07 MPa 

Classe di esposizione XC2-XC3      

 

Acciaio ordinario FeB 450C controllato in stabilimento 

Tensione di snervamento caratteristica fyk  =    450.00 MPa 

Resistenza caratteristica a trazione ftk  =    540.00 MPa 

Coefficiente parziale di sicurezza acciaio γs =   1.15  

Resistenza di calcolo dell’acciaio fyd = fyk/γs = 391.30 MPa 

Tensione limite di esercizio (comb. Rare) sR  =  fyk 0.75 = 337.50 MPa 

Copriferro minimo (ambiente aggr.) cnom =  cmin + Δc = 50 mm 
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2.1 CARATTERISTICHE DEL CALCESTRUZZO AI FINI DELLA DURABILITÀ 

Al fine di valutare le caratteristiche vincolanti delle miscele di calcestruzzo nei confronti della 

durabilità viene fatto riferimento alla norma EN 206-1 ed alla norma UNI 11104. 

Di seguito viene riportata la classe di esposizione che risulta vincolante ai fini delle caratteristiche 

della miscela. Inoltre, sono riportati la classe di resistenza, la dimensione massima degli aggregati, 

la classe di consistenza ed il copriferro minimo delle armature, tenuto anche conto della Vita 

Nominale dell’opera VN = 100 anni: 

 

Calcestruzzo fondazioni e elevazioni: 

Classe di esposizione XC2 per le parti a contatto con il terreno e XC3 per le restanti parti 

Classe di resistenza caratteristica a compressione: C28/35 

Dimensione max aggregati: 25 mm 

Classe minima di consistenza: S4 

Copriferro minimo: 50 mm 

 

2.2 VERIFICHE ALLO STATO LIMITE DI APERTURA DELLE FESSURE 

Le condizioni ambientali, ai fini della protezione contro la corrosione delle armature, sono suddivise 

in ordinarie, aggressive e molto aggressive in relazione a quanto indicato dalla Tab. 4.1.III delle 

NTC2008: 

 

Condizioni ambientali Classe di esposizione 

Ordinarie X0, XC1, XC2, XC3, XF1 

Aggressive XC4, XD1, XS1, XA1, XA2, XF2, XF3 

Molto aggressive XD2, XD3, XS2, XS3, XA3, XF4 

 

Per le opere della presente relazione si adotta quanto segue: 

 

Parti di elementi a contatto con il terreno    CLASSE DI ESPOSIZIONE XC2 

Parti di elementi non a contatto con il terreno  CLASSE DI ESPOSIZIONE XC3 

Pertanto, nel caso in esame si ha: 

Verifiche a fessurazione – condizioni ambientali ordinarie – armatura poco sensibile: 

Combinazione di azioni frequente:    wk ≤ w3 = 0.4 mm 

Combinazione di azioni quasi permanente:   wk ≤ w2 = 0.3 mm 

 

2.3 COPRIFERRO 

Ai fini di preservare le armature dai fenomeni di aggressione ambientale, dovrà essere previsto un 

idoneo copriferro; il suo valore, misurato tra la parete interna del cassero e la generatrice 

dell’armatura metallica più vicina, individua il cosiddetto “copriferro nominale”. 

Il copriferro nominale è somma di due contributi, il copriferro minimo e la tolleranza di 

posizionamento. 

Nel caso in oggetto le strutture si trovano tutte in condizioni ordinarie e si hanno i seguenti 

parametri: 

 Classe di esposizione XC2-XC3 

 Classe di resistenza caratteristica a compressione: C28/35 

 Dimensione max aggregati: 25 mm 

 Classe minima di consistenza: S4 
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Il valore del copriferro minimo è valutato secondo quanto riportato al punto C4.1.6.1.3 della 

Circolare n.617. Nel caso in esame la classe di esposizione ambientale è ordinaria e si pone, 

come da tabella C4.1.IV un copriferro minimo pari a 20 mm. La tolleranza di posizionamento è pari 

a 10 mm. Inoltre, data la vita nominale della struttura pari a 100 anni, come da normativa, deve 

aggiungersi un copriferro aggiuntivo pari a 10 mm. Si ottiene pertanto un copriferro nominale 

minimo pari a 40 mm. A favore di sicurezza si assume un copriferro pari a 50 mm. 

 

 

 
 

3 CARATTERIZZAZIONE GEOTECNICA 

Nella zona in oggetto si segnala la presenza di depositi morenici denominati nella carta geologica 

come Morene (UG2-2), affioranti prevalentemente sui due versanti della valle e costituiti da 

depositi caotici che costituiscono i resti di antichi ghiacciai non più attivi nell’area. Le morene sono 

formate da una mescolanza caotica di vari materiali solidi (massi, ciottoli, sabbie e limi) e sono 

generate dal trasporto del materiale solido ad opera dei ghiacciai nel loro movimento verso valle. 

Da un punto di vista granulometrico sono caratterizzati da una forte eterogeneità granulometrica 

ed in prevalenza si rinvengono ghiaie sabbiose con ciottoli a spigoli vivi con livelli e lenti più 

limoso-sabbiosi e trovanti litici di dimensioni variabili fino a qualche metro.  

Lo spessore di questi depositi è variabile ed in genere è compreso tra pochi metri fino ad alcune 

decine di metri. La falda non interessa l’opera in oggetto. 

I valori dell’angolo di attrito ’ ricavati per tutte le prove SPT per zone rappresentate dai sondaggi 

con Nspt normalizzato, presentano i seguenti parametri caratteristici e di calcolo:  

 

 
 

Sondaggio Angolo di attrito Valore carattaristico Valore di calcolo

N° ' (°) 'c (°) 'cal (°)

SP.12

SP.12

SP.12

SP.12

SP.12

SP.12

SP.12

SP.12

SP.12

S.4

S.4

S.5

S.5

S.6

S.6

Valori medi 33,23 28,68

2009

32,77

32,10

34,08

33,98

32,10

34,08

33,98

28,21

27,55

29,53

29,43

Anno

32,772002
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Per il peso di volume si possono assumere i seguenti: 

- peso di volume saturo   s = 22 kN/m3 

- peso di volume in assenza di falda   = 20-21 kN/m3 

Il valore della coesione efficace C’ risulta: 

      C’ = 0 kPa 

I valori medi del Modulo di Elasticità (Modulo di Young) E ed Edometrico Ed ricavati per i singoli 

sondaggi risultano:  

 

 
 

I parametri geotecnici per i terreni morenici quindi risultano: 

  Peso di volume:    20 -21 kN/mc  

  Angolo di attrito caratteristico:  32° - 34°  

  Angolo di attrito di calcolo:   28° - 30°  

  Coesione efficace:    0 kPa  

  Modulo Elastico (Young):   14.63 - 29.75 MPa  

  Modulo Edometrico:    11.90 – 12.28 MPa.  

Nel caso in oggetto si utilizzano i seguenti parametri caratteristici:  

  Peso di volume:    21 kN/mc  

  Angolo di attrito caratteristico:  34°  

  Coesione efficace:    0 kPa  

  Modulo Elastico (Young):   21 MPa 

Il valore della costante di sottofondo è stato ottenuto mediante una formulazione approssimata. 

 

𝑘𝑠 =
𝐸𝑠

𝐵(1 − 𝜇2)
=

210

100(1 − 0.32)
= 2.3

daN

cm3
 

Modulo Elastico E (Kg/cm
2
) Modulo edometrico Ed (Kg/cm

2
)

Valore medio per sondaggio Valore medio per sondaggio

Jamiolkowski et Al. (1988) Begemann (1974) (sabbie e ghiaie)

SP.12 297,58 121,34

S.4 146,33 119,08

S.5 205,74 125,71

S.6 207,94 125,37

Valori medi 214,40 122,88

Sopndaggio N°
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4 VITA NOMINALE, CLASSE D'USO E PERIODO DI RIFERIMENTO 

4.1 VITA NOMINALE 

La vita nominale di un’opera strutturale, così come definita al punto 2.4.1 del DM 14/01/2008, è 

intesa come il numero di anni nel quale la struttura, purché soggetta alla manutenzione ordinaria, 

deve poter essere usata per lo scopo al quale è destinata. Nel caso in oggetto, l’opera ricade nella 

definizione di “Grandi opere, ponti, opere infrastrutturali e dighe di grandi dimensioni o di 

importanza strategica”.  

La vita nominale viene pertanto assunta: VN = 100 anni. 

 

4.2 CLASSE D’USO 

Il DM 14/01/2008 al punto 2.4.2. attribuisce alle costruzioni, in funzione della loro destinazione 

d’uso e quindi delle conseguenze di una interruzione di operatività o di un eventuale collasso in 

conseguenza di un evento sismico, diverse classi d’uso. Nel caso in oggetto si fa riferimento alla 

Classe III. Il coefficiente d’uso risulta pertanto: CU = 1.5. 

 

4.3 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 VN 

per il coefficiente d’uso CU.  

Si ottiene pertanto il periodo di riferimento: VR = VN x CU = 100 x 1.5 = 150 anni. 

 

4.4 VALUTAZIONE DELL’ACCELERAZIONE ATTESA MASSIMA AL SUOLO 

I valori di probabilità di superamento del periodo di riferimento PVR, cui riferirsi per individuare 

l’azione sismica agente è: 

 

PVR(SLV)=10% 

 

Il periodo di ritorno dell’azione sismica TR espresso in anni, vale: 

TR(SLV)= -
)1ln( Pvr

Vr


=1423 anni 

Dato il valore del periodo di ritorno suddetto, tramite le tabelle riportate nell’Allegato B della norma 

o tramite la mappatura messa a disposizione in rete dall’Istituto Nazionale di Geofisica e 

Vulcanologia (INGV), è possibile definire i valori di ag, F0, T*c. 

ag → accelerazione orizzontale massima del terreno su suolo di categoria A, espressa come 

frazione dell’accelerazione di gravità; 

F0 → valore massimo del fattore di amplificazione dello spettro in accelerazione orizzontale; 

T*c → periodo di inizio del tratto a velocità costante dello spettro in accelerazione orizzontale; 

S    → coefficiente che comprende l’effetto dell’amplificazione stratigrafica (Ss) e 

dell’amplificazione topografica (St). 

Le azioni sismiche sono calcolate nelle seguenti coordinate geografiche: 

 

LAT 46.2155° 

LON 10.1690° 

 

La classe del sottosuolo è la B. Si assume un fattore di struttura q pari a 1.0 e quindi non sono 

necessarie verifiche di gerarchia delle resistenze. Si riportano le schermate dei dati di input del 

softwre con i dati inseriti. 
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Per i valori delle caratteristiche sismiche (ag, F0, T*c) per lo Stato Limite di salvaguardia della Vita, 

si ottengono i valori: 

- ag=0.1196 g; 

- F0=2.589; 

- T*c=0.286 s. 

 

Allo SLD si ha: 

- ag=0.054 g; 

- F0=2.539; 

- T*c=0.242 s. 

 

Il calcolo viene eseguito con il metodo pseudostatico (NTC § 7.11.6). Specificatamente si 

considerano i seguenti contributi: 

 

 azioni inerziali dei pesi propri e dei carichi permanenti; 

 spinta del terreno calcolata con il metodo di Monobe-Okabe. 

5 MODELLAZIONE STRUTTURALE 

5.1 SCHEMATIZZAZIONE DELLA SOVRASTRUTTURA E DEI VINCOLI 

Le analisi di sollecitazione e le verifiche sono state condotte utilizzando il software Robot Structural 

Analysis Professional prodotto e distribuito da Autodesk Ltd. I modelli matematici delle strutture 

analizzate sono assemblati su uno schema tridimensionale sono stati realizzati utilizzando 

elementi bidimensionali tipo “shell”. 

 

5.2 MODELLAZIONE DEI MATERIALI 

I materiali considerati hanno comportamento elastico lineare in fase di calcolo delle sollecitazioni. 

 

5.3 MODELLAZIONE DEI VINCOLI ESTERNI E DEGLI SVINCOLI INTERNI 

I vincoli esterni sono considerati puntuali e sono costituiti da vincoli rigidi o da molle a 

comportamento elastico lineare a simulare il suolo elastico alla Winkler. 

 

5.4 VALIDAZIONE DEL CODICE DI CALCOLO 

Autodesk® Robot™ Structural Analysis Professional è uno strumento di analisi strutturale 

avanzato che consente di effettuare analisi lineari e non lineari di modelli di edifici, ponti e altri tipi 

di strutture industriali. Consente di definire una vasta gamma di tipi di analisi avanzata, quali analisi 

statica, analisi modale, analisi sismica, analisi dello spettro, analisi armonica e analisi cronologica. 

 

5.5 MODELLO DI CALCOLO 

È stato assemblato un modello tridimensionale agli elementi finiti secondo le modalità descritte in 

precedenza, si riporta qui di seguito la vista del modello. 
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FIGURA 2: VISTA DEL MODELLO 
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6 ANALISI DEI CARICHI 

6.1 PESO PROPRIO 

Il peso proprio è calcolato in automatico dal software in funzione dei pesi di volume inseriti nel 

database e alla reale geometria degli elementi. 

 

6.2 PESO PERMANENTE NON STRUTTURALE 

Per la soletta di copertura si considera un carico permanente dovuto alla finitura pari a 2,0 kN/m, 

mentre per il resot della struttura si considera un carico pari a 0,6 kN/m. 

 

6.3 SOVRACCARICO 

Per la platea di fondazione, le rampe di scale e i pianerottoli si considera un sovraccarico pari a 4 

kN/m, mentre per la soletta di copertura si considera un sovraccarico pari a 0,5 kN/m. 

 

6.4 AZIONE DEL VENTO 

La pressione del vento è data dalla formula seguente: 

p = qbcecdcp 

 

dove qb è la pressione cinetica di riferimento; 

         ce è il coefficiente di esposizione; 

         cd è il coefficiente dinamico; 

         cp è il coefficiente di forma. 

 

La pressione cinetica di riferimento si calcola con la formula seguente: 

qb =0,5vb
2ρ [N/m2] 

 

dove vb è la velocità di riferimento del vento [m/s]; 

         ρ è la densità dell’aria considerata pari a 1,25 kg/m3. 

 

Per il Comune di Tirano, sito nella Provincia di Sondrio, si ha una velocità di riferimento alla base, 

vb,0, bari a 25 m/s. Considerando un’altitudine as di 441 m sul livello del mare, risulta che vb = 25 

m/s. 

 

 
Detto ciò, la pressione cinetica di riferimento risulta: 

 

qb =0,5x252x1,25 = 390 N/m2 = 0,39 kPa. 

Considerando classe di rugosità del terreno D (Zona 1) e categoria di esposizione II, si verifica che 

l’altezza della struttura dal suolo, z, sia maggiore del valore minimo zmin = 4 m, perciò il coefficiente 

di esposizione ce è dato dalla formula: 

 

 
 

Si ottiene un ce pari a 2,70. 

Perciò, la pressione del vento risulta: 

p = 0,39x2,70x1x1 = 1,05 kPa. 
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6.5 AZIONE DELLA NEVE 

Il carico provocato dalla neve viene calcolato tramite la formula seguente: 

 

qs = qskμCECt  

 

dove qsk è il valore carattersitico di riferimento del carico di neve al suolo [kN/m]; 

         μ è il coefficiente di forma della copertura; 

         CE è il coefficiente di esposizione; 

         Ct è il coefficiente termico.  

 

Per il Comune di Tirano, sito nella Provincia di Sondrio, il valore caratteristica di riferimento del 

carico di neve è dato da: 

 

 
 

dove as è la quota del suolo sul livello del mare nel sito di ralizzazione della struttura. 

 

Considerando un’altitudine di 441 m, si ottiene un qsk pari a 1,90 kN/m2. Sostituendo tale valore 

nella formula del carico della neve, si ottiene: 

 

qs = 1x1,90x1x1 = 1,90 kN/m2. 

 

6.6 SPINTA DEL TERRENO IN CONDIZIONI STATICHE 

La spinta del terreno è calcolata in condizioni di riposo. Considerando un angolo di attrito del 

terreno spingente pari a 34°, si ottiene un coefficiente k0 pari a 0.441. Il peso di volume del terreno 

è posto pari a 21 kN/m3. 

 

6.7 AZIONE SISMICA 

La sovraspinta sismica del terreno è calcolata con la teoria di Mononobe-Okabe. L’accelerazione 

massima al suolo è pari a: 

 

amax = S X ag = 1.2 x 0.119 = 0.1435 g 

 

da cui il coefficiente sismico orizzontale kh: 

 

kh = m x amax/g = 1 x 0.1435 = 0.1435 

 

si ottiene un coefficiente kAE pari a 0.388 da cui detrarre il coefficiente di spinta attiva ka pari a 

0.283 ottenendo un coeffciente per il calcolo dell’azione sismica da sovrapporre alla spinta statica 

a riposo pari a 0.105. L’azione ottenuta è applicata come carico uniformemente distribuito sulla 

proiezione verticale delle strutture coinvolte. 

L’azione sismica dovuta alle inerzie dei pesi propri e dei carichi permanenti portati è valutata 

eseguendo un’analisi statica lineare sul modello agli elementi finiti inserendo un valore di Sd pari a 

ag calcolato a T=0. 
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7 VERIFICHE STRUTTURALI PLATEA DI FONDAZIONE 

7.1 CONDIZIONI E COMBINAZIONI DI CARICO 

 

Condizioni di carico 
 
1 DL1 DL1 Permanenti Nonlinear Static 

2 DL2 DL2 Perm.Non-str. Nonlinear Static 

3 LL1 Variabile Categoria C Nonlinear Static 

4 SN1 Neve snow Nonlinear Static 

5 WIND1 Vento1 Vento Nonlinear Static 

6 WIND2 Vento2 Vento Nonlinear Static 

7 DL3 Spinta Terreno X- Perm.Non-str. Nonlinear Static 

8 DL4 Spinta Terreno Y- Perm.Non-str. Nonlinear Static 

9 DL5 Spinta Terreno X+ Perm.Non-str. Nonlinear Static 

10 DL6 Spinta Terreno Y+ Perm.Non-str. Nonlinear Static 

11 SIS1 Sisma1 Sismiche SLU Nonlinear Static 

12 SIS2 Sisma2 Sismiche SLU Nonlinear Static 

13 11 SLU1 snow Nonlin. Combination 

14 10 SLU2 Vento Nonlin. Combination 

15 9 QP1 Permanenti Nonlin. Combination 

16 8 SLV1 Sismiche SLU Nonlin. Combination 

17 7 SLV2 Sismiche SLU Nonlin. Combination 

18 6 SLD1 Sismiche SLE Nonlin. Combination 

19 5 SLD2 Sismiche SLE Nonlin. Combination 

20 4 RARA1 snow Nonlin. Combination 

21 3 RARA2 Vento Nonlin. Combination 

22 2 FERQ1 snow Nonlin. Combination 

23 1 FREQ2 Vento Nonlin. Combination 

 
Combinazioni di carico 
 
13 SLU1 Nonlin. Combination SLU snow 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

14 SLU2 Nonlin. Combination SLU Vento 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

15 QP1 Nonlin. Combination SLE:QPR Permanenti (1+2+3+7+8+9+10)*1.00 

16 SLV1 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

17 SLV2 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+12+9+10)*1.00+11*0.30+3*0.60 

18 SLD1 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

19 SLD2 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+12+9+10)*1.00+3*0.60+11*0.30 

20 RARA1 Nonlin. Combination SLE:CHR snow (1+2+3+4+5+6+7+8+9+10)*1.00 

21 RARA2 Nonlin. Combination SLE:CHR Vento (1+2+3+4+5+6+7+8+9+10)*1.00 

22 FERQ1 Nonlin. Combination SLE:FRE snow (1+2+3+4+5+6+7+8+9+10)*1.00 

23 FREQ2 Nonlin. Combination SLE:FRE Vento (1+2+3+4+5+6+7+8+9+10)*1.00 
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7.2 DIAGRAMMI DI SOLLECITAZIONE 

Si riportano di seguito i diagrammi delle sollecitazioni della platea di fondazione. 

 

FIGURA 4: MOMENTO FLETTENTE XX INVILUPPO SLU/SLV 

 

 

 

FIGURA 5: MOMENTO FLETTENTE YY INVILUPPO SLU/SLV 
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FIGURA 6: TAGLIO XX INVILUPPO SLU/SLV 

 

 

FIGURA 7: TAGLIO YY INVILUPPO SLU/SLV 
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FIGURA 8: MOMENTO FLETTENTE XX INVILUPPO RARA 

 

 

 

FIGURA 9: MOMENTO FLETTENTE YY INVILUPPO RARA 
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FIGURA 10: MOMENTO FLETTENTE XX INVILUPPO FREQUENTE 

 

 

 

FIGURA 11: MOMENTO FLETTENTE YY INVILUPPO FREQUENTE 
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FIGURA 12: MOMENTO FLETTENTE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 13: MOMENTO FLETTENTE YY INVILUPPO QUASI PERMANENTE 
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FIGURA 14: SFORZO NORMALE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 15: SFORZO NORMALE YY INVILUPPO QUASI PERMANENTE 
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7.3 TABULATI DI VERIFICA 

Si riporta di seguito la verifica dell’armatura prevista per la fondazione. Si precisa che la quantità di 

armatura, per tutti gli elementi che compongono la struttura, è stata calcolata con il software di 

calcolo. Si intende con (+) l’armatura superiore e con (-) l’armatura inferiore. 

 

FIGURA 16: NUMERAZIONE NODI FODNAZIONE 

 

 
 

Panel/Node (-) Ax main (mm2/m) Provided Reinforcement (-) Ay perpendicular (mm2/m) Provided Reinforcement (+) Ax main (mm2/m) Provided Reinforcement (+) Ay perpendicular (mm2/m) Provided Reinforcement

1/10 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/11 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/12 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/328 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/568 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/569 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/570 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/571 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/574 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/575 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/576 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/592 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/593 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/601 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1077 10.27 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1083 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1100 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1104 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1137 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1140 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1149 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1459 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1462 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1467 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1468 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1469 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2



 

 

Pagina 22 di 66 

USCITE DI SICUREZZA - RELAZIONE DI CALCOLO  

 
 

 

1/1470 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1471 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1475 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1500 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1501 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1502 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1503 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1512 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1516 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1517 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1595 226.44 1Ф20/20cm = 1570 mm2 177.54 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1596 64.10 1Ф20/20cm = 1570 mm2 147.34 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1597 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1598 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1599 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1600 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1601 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1602 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1603 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1604 104.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1605 141.69 1Ф20/20cm = 1570 mm2 2.94 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1606 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1607 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1608 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1609 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1610 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1611 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1612 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1613 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1614 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1615 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 813.11 1Ф20/20cm = 1570 mm2

1/1616 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1617 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 816.22 1Ф20/20cm = 1570 mm2

1/1618 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1619 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 2.40 1Ф20/20cm = 1570 mm2

1/1620 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 10.18 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1621 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1622 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1623 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1165.73 1Ф20/20cm = 1570 mm2

1/1624 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 843.20 1Ф20/20cm = 1570 mm2

1/1625 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 859.41 1Ф20/20cm = 1570 mm2

1/1626 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1627 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1628 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1629 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1198.59 1Ф20/20cm = 1570 mm2

1/1630 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1135.55 1Ф20/20cm = 1570 mm2

1/1631 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1632 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1633 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1634 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1211.41 1Ф20/20cm = 1570 mm2

1/1635 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1145.72 1Ф20/20cm = 1570 mm2

1/1636 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1637 0.0 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1638 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1639 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1202.23 1Ф20/20cm = 1570 mm2

1/1640 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1138.49 1Ф20/20cm = 1570 mm2

1/1641 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1642 78.12 1Ф20/20cm = 1570 mm2 101.94 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2
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1/1643 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1644 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 1165.13 1Ф20/20cm = 1570 mm2

1/1645 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 853.57 1Ф20/20cm = 1570 mm2

1/1646 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1647 113.01 1Ф20/20cm = 1570 mm2 131.81 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1648 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1649 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 830.65 1Ф20/20cm = 1570 mm2

1/1650 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 760.06 1Ф20/20cm = 1570 mm2

1/1651 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1652 102.62 1Ф20/20cm = 1570 mm2 154.98 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1653 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1654 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1655 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1656 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1657 257.32 1Ф20/20cm = 1570 mm2 224.75 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1658 92.87 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1659 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1660 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1661 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1663 13.00 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1664 0.0 1Ф20/20cm = 1570 mm2 61.39 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1670 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1673 759.37 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1674 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2

1/1694 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1696 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 147.50 1Ф20/20cm = 1570 mm2 191.07 1Ф20/20cm = 1570 mm2

1/1697 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1698 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1705 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

1/1706 759.37 1Ф20/20cm = 1570 mm2 739.30 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2
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8 VERIFICHE STRUTTURALI SETTI 

8.1 CONDIZIONI E COMBINAZIONI DI CARICO 

Condizioni di carico 
 
1 DL1 DL1 Permanenti Nonlinear Static 

2 DL2 DL2 Perm.Non-str. Nonlinear Static 

3 LL1 Variabile Categoria C Nonlinear Static 

4 SN1 Neve snow Nonlinear Static 

5 WIND1 Vento1 Vento Nonlinear Static 

6 WIND2 Vento2 Vento Nonlinear Static 

7 DL3 Spinta Terreno X- Perm.Non-str. Nonlinear Static 

8 DL4 Spinta Terreno Y- Perm.Non-str. Nonlinear Static 

9 DL5 Spinta Terreno X+ Perm.Non-str. Nonlinear Static 

10 DL6 Spinta Terreno Y+ Perm.Non-str. Nonlinear Static 

11 SIS1 Sisma1 Sismiche SLU Nonlinear Static 

12 SIS2 Sisma2 Sismiche SLU Nonlinear Static 

13 11 SLU1 snow Nonlin. Combination 

14 10 SLU2 Vento Nonlin. Combination 

15 9 QP1 Permanenti Nonlin. Combination 

16 8 SLV1 Sismiche SLU Nonlin. Combination 

17 7 SLV2 Sismiche SLU Nonlin. Combination 

18 6 SLD1 Sismiche SLE Nonlin. Combination 

19 5 SLD2 Sismiche SLE Nonlin. Combination 

20 4 RARA1 snow Nonlin. Combination 

21 3 RARA2 Vento Nonlin. Combination 

22 2 FERQ1 snow Nonlin. Combination 

23 1 FREQ2 Vento Nonlin. Combination 

 
Combinazioni di carico 
 
13 SLU1 Nonlin. Combination SLU snow 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

14 SLU2 Nonlin. Combination SLU Vento 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

15 QP1 Nonlin. Combination SLE:QPR Permanenti (1+2+3+7+8+9+10)*1.00 

16 SLV1 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

17 SLV2 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+12+9+10)*1.00+11*0.30+3*0.60 

18 SLD1 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

19 SLD2 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+12+9+10)*1.00+3*0.60+11*0.30 

20 RARA1 Nonlin. Combination SLE:CHR snow (1+2+3+4+5+6+7+8+9+10)*1.00 

21 RARA2 Nonlin. Combination SLE:CHR Vento (1+2+3+4+5+6+7+8+9+10)*1.00 

22 FERQ1 Nonlin. Combination SLE:FRE snow (1+2+3+4+5+6+7+8+9+10)*1.00 

23 FREQ2 Nonlin. Combination SLE:FRE Vento (1+2+3+4+5+6+7+8+9+10)*1.00 
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8.2 DIAGRAMMI DI SOLLECITAZIONE 

Si riportano di seguito i diagrammi delle sollecitazioni del setto più sollecitato. 

 

 

FIGURA 17: MOMENTO FLETTENTE XX INVILUPPO SLU/SLV 

 

 

FIGURA 18: MOMENTO FLETTENTE YY INVILUPPO SLU/SLV 
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FIGURA 19: TAGLIO XX INVILUPPO SLU/SLV 

 

 

FIGURA 20: TAGLIO YY INVILUPPO SLU/SLV 
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FIGURA 21: MOMENTO FLETTENTE XX INVILUPPO RARA 

 

 

FIGURA 22: MOMENTO FLETTENTE YY INVILUPPO RARA 
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FIGURA 23: MOMENTO FLETTENTE XX INVILUPPO FREQUENTE 

 

 

FIGURA 24: MOMENTO FLETTENTE YY INVILUPPO FREQUENTE 
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FIGURA 25: MOMENTO FLETTENTE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 26: MOMENTO FLETTENTE YY INVILUPPO QUASI PERMANENTE 
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FIGURA 27: SFORZO NORMALE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 28: SFORZO NORMALE YY INVILUPPO QUASI PERMANENTE 
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8.3 TABULATI DI VERIFICA 

Si riporta di seguito la verifica dell’armatura prevista per il setto più sollecitato – si considera la 

stessa armatura per gli altri setti. Si intende con (+) l’armatura superiore e con (-) l’armatura 

inferiore. 

 

 

FIGURA 29: NUMERAZIONE NODI SETTO 
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Panel/Node (-) Ax main (mm2/m) Provided Reinforcement (-) Ay perpendicular (mm2/m) Provided Reinforcement (+) Ax main (mm2/m) Provided Reinforcement (+) Ay perpendicular (mm2/m) Provided Reinforcement

31/159 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/164 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/176 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/181 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/191 347.79 1Ф20/20cm = 1570 mm2 265.67 1Ф20/20cm = 1570 mm2 347.79 1Ф20/20cm = 1570 mm2 265.67 1Ф20/20cm = 1570 mm2

31/192 239.28 1Ф20/20cm = 1570 mm2 143.36 1Ф20/20cm = 1570 mm2 239.28 1Ф20/20cm = 1570 mm2 143.36 1Ф20/20cm = 1570 mm2

31/193 91.81 1Ф20/20cm = 1570 mm2 15.35 1Ф20/20cm = 1570 mm2 91.81 1Ф20/20cm = 1570 mm2 15.35 1Ф20/20cm = 1570 mm2

31/216 1541.58 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1541.58 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/217 500.00 1Ф20/20cm = 1570 mm2 508.54 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 508.54 1Ф20/20cm = 1570 mm2

31/226 783.72 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 783.72 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/227 601.57 1Ф20/20cm = 1570 mm2 617.16 1Ф20/20cm = 1570 mm2 601.57 1Ф20/20cm = 1570 mm2 617.16 1Ф20/20cm = 1570 mm2

31/228 500.00 1Ф20/20cm = 1570 mm2 642.04 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 642.04 1Ф20/20cm = 1570 mm2

31/251 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/252 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/261 75.57 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 75.57 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/262 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/263 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/283 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/284 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/285 111.46 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 111.46 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/287 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/288 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/295 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/296 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/365 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/369 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/370 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/371 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/372 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/373 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/374 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/375 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/376 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/445 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/449 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/450 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/451 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/452 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/453 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/454 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/455 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/456 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1097 1465.70 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1465.70 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1133 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1135 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1138 791.84 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 791.84 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1139 1123.35 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1123.35 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1141 527.86 1Ф20/20cm = 1570 mm2 55.62 1Ф20/20cm = 1570 mm2 527.86 1Ф20/20cm = 1570 mm2 55.62 1Ф20/20cm = 1570 mm2

31/1142 679.84 1Ф20/20cm = 1570 mm2 94.24 1Ф20/20cm = 1570 mm2 679.84 1Ф20/20cm = 1570 mm2 94.24 1Ф20/20cm = 1570 mm2

31/1143 583.48 1Ф20/20cm = 1570 mm2 57.70 1Ф20/20cm = 1570 mm2 583.48 1Ф20/20cm = 1570 mm2 57.70 1Ф20/20cm = 1570 mm2

31/1144 500.00 1Ф20/20cm = 1570 mm2 65.68 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 65.68 1Ф20/20cm = 1570 mm2

31/1146 1067.95 1Ф20/20cm = 1570 mm2 294.83 1Ф20/20cm = 1570 mm2 1067.95 1Ф20/20cm = 1570 mm2 294.83 1Ф20/20cm = 1570 mm2

31/1147 1387.07 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1387.07 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1148 834.56 1Ф20/20cm = 1570 mm2 170.43 1Ф20/20cm = 1570 mm2 834.56 1Ф20/20cm = 1570 mm2 170.43 1Ф20/20cm = 1570 mm2

31/1149 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1150 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1151 639.97 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 639.97 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1152 587.39 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 587.39 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1155 640.42 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 640.42 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1156 778.06 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 778.06 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1157 754.64 1Ф20/20cm = 1570 mm2 91.84 1Ф20/20cm = 1570 mm2 754.64 1Ф20/20cm = 1570 mm2 91.84 1Ф20/20cm = 1570 mm2

31/1160 740.95 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 740.95 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1162 586.04 1Ф20/20cm = 1570 mm2 260.41 1Ф20/20cm = 1570 mm2 586.04 1Ф20/20cm = 1570 mm2 260.41 1Ф20/20cm = 1570 mm2

31/1164 500.00 1Ф20/20cm = 1570 mm2 102.28 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 102.28 1Ф20/20cm = 1570 mm2

31/1165 824.35 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 824.35 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1166 222.76 1Ф20/20cm = 1570 mm2 104.00 1Ф20/20cm = 1570 mm2 222.76 1Ф20/20cm = 1570 mm2 104.00 1Ф20/20cm = 1570 mm2

31/1167 0.0 1Ф20/20cm = 1570 mm2 47.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 47.00 1Ф20/20cm = 1570 mm2

31/1168 67.41 1Ф20/20cm = 1570 mm2 57.23 1Ф20/20cm = 1570 mm2 67.41 1Ф20/20cm = 1570 mm2 57.23 1Ф20/20cm = 1570 mm2

31/1169 57.77 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 57.77 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1170 335.52 1Ф20/20cm = 1570 mm2 10.62 1Ф20/20cm = 1570 mm2 335.52 1Ф20/20cm = 1570 mm2 10.62 1Ф20/20cm = 1570 mm2

31/1171 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1172 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1173 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1174 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2
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31/1175 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1176 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1177 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1178 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1179 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1180 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1181 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1182 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1183 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1184 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1185 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1186 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1187 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1188 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1189 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1190 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1191 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1192 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1193 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1194 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1195 156.01 1Ф20/20cm = 1570 mm2 84.86 1Ф20/20cm = 1570 mm2 156.01 1Ф20/20cm = 1570 mm2 84.86 1Ф20/20cm = 1570 mm2

31/1196 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1197 500.00 1Ф20/20cm = 1570 mm2 7.85 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 7.85 1Ф20/20cm = 1570 mm2

31/1198 178.89 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 178.89 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1199 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1200 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1201 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1202 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1203 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1204 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1205 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1206 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1207 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1208 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1209 106.63 1Ф20/20cm = 1570 mm2 40.09 1Ф20/20cm = 1570 mm2 106.63 1Ф20/20cm = 1570 mm2 40.09 1Ф20/20cm = 1570 mm2

31/1210 295.53 1Ф20/20cm = 1570 mm2 193.02 1Ф20/20cm = 1570 mm2 295.53 1Ф20/20cm = 1570 mm2 193.02 1Ф20/20cm = 1570 mm2

31/1211 533.86 1Ф20/20cm = 1570 mm2 39.04 1Ф20/20cm = 1570 mm2 533.86 1Ф20/20cm = 1570 mm2 39.04 1Ф20/20cm = 1570 mm2

31/1212 303.86 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 303.86 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1213 58.69 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 58.69 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1214 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1215 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1216 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1217 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1218 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1219 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1220 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1221 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1222 592.71 1Ф20/20cm = 1570 mm2 61.36 1Ф20/20cm = 1570 mm2 592.71 1Ф20/20cm = 1570 mm2 61.36 1Ф20/20cm = 1570 mm2

31/1223 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1224 136.04 1Ф20/20cm = 1570 mm2 20.03 1Ф20/20cm = 1570 mm2 136.04 1Ф20/20cm = 1570 mm2 20.03 1Ф20/20cm = 1570 mm2

31/1225 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1226 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1227 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1228 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1229 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1230 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1231 644.13 1Ф20/20cm = 1570 mm2 113.68 1Ф20/20cm = 1570 mm2 644.13 1Ф20/20cm = 1570 mm2 113.68 1Ф20/20cm = 1570 mm2

31/1232 500.00 1Ф20/20cm = 1570 mm2 15.86 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 15.86 1Ф20/20cm = 1570 mm2

31/1233 151.07 1Ф20/20cm = 1570 mm2 92.54 1Ф20/20cm = 1570 mm2 151.07 1Ф20/20cm = 1570 mm2 92.54 1Ф20/20cm = 1570 mm2

31/1234 6.35 1Ф20/20cm = 1570 mm2 97.20 1Ф20/20cm = 1570 mm2 6.35 1Ф20/20cm = 1570 mm2 97.20 1Ф20/20cm = 1570 mm2

31/1235 0.0 1Ф20/20cm = 1570 mm2 45.42 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 45.42 1Ф20/20cm = 1570 mm2

31/1236 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1237 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1238 166.08 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 166.08 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1239 274.04 1Ф20/20cm = 1570 mm2 20.47 1Ф20/20cm = 1570 mm2 274.04 1Ф20/20cm = 1570 mm2 20.47 1Ф20/20cm = 1570 mm2

31/1240 500.00 1Ф20/20cm = 1570 mm2 65.79 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 65.79 1Ф20/20cm = 1570 mm2

31/1241 278.43 1Ф20/20cm = 1570 mm2 114.24 1Ф20/20cm = 1570 mm2 278.43 1Ф20/20cm = 1570 mm2 114.24 1Ф20/20cm = 1570 mm2

31/1242 535.59 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 535.59 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1243 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1244 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1245 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1246 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1247 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1248 39.54 1Ф20/20cm = 1570 mm2 35.61 1Ф20/20cm = 1570 mm2 39.54 1Ф20/20cm = 1570 mm2 35.61 1Ф20/20cm = 1570 mm2

31/1249 182.85 1Ф20/20cm = 1570 mm2 35.95 1Ф20/20cm = 1570 mm2 182.85 1Ф20/20cm = 1570 mm2 35.95 1Ф20/20cm = 1570 mm2

31/1250 148.93 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 148.93 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1251 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1252 504.50 1Ф20/20cm = 1570 mm2 122.09 1Ф20/20cm = 1570 mm2 504.50 1Ф20/20cm = 1570 mm2 122.09 1Ф20/20cm = 1570 mm2

31/1253 557.05 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 557.05 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1254 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1255 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2
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31/1256 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1257 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1258 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1259 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1260 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1261 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1262 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1263 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1264 556.58 1Ф20/20cm = 1570 mm2 102.06 1Ф20/20cm = 1570 mm2 556.58 1Ф20/20cm = 1570 mm2 102.06 1Ф20/20cm = 1570 mm2

31/1265 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1266 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1267 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1268 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1269 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1270 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1271 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1272 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1273 500.00 1Ф20/20cm = 1570 mm2 20.21 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 20.21 1Ф20/20cm = 1570 mm2

31/1274 590.26 1Ф20/20cm = 1570 mm2 84.45 1Ф20/20cm = 1570 mm2 590.26 1Ф20/20cm = 1570 mm2 84.45 1Ф20/20cm = 1570 mm2

31/1275 70.96 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 70.96 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1276 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1277 9.72 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 9.72 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1278 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1279 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1280 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1281 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1282 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1283 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1284 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1285 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1286 596.52 1Ф20/20cm = 1570 mm2 77.98 1Ф20/20cm = 1570 mm2 596.52 1Ф20/20cm = 1570 mm2 77.98 1Ф20/20cm = 1570 mm2

31/1287 887.98 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 887.98 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1288 805.67 1Ф20/20cm = 1570 mm2 156.97 1Ф20/20cm = 1570 mm2 805.67 1Ф20/20cm = 1570 mm2 156.97 1Ф20/20cm = 1570 mm2

31/1289 538.44 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 538.44 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1290 650.97 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 650.97 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1291 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1292 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1293 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1294 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1295 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1296 43.54 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 43.54 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1297 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1298 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1299 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1300 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1301 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1302 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1303 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1304 573.55 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 573.55 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1305 638.15 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 638.15 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1306 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1307 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1308 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1309 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1310 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1311 5.17 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 5.17 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1312 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1313 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1314 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1315 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1316 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1317 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1318 781.40 1Ф20/20cm = 1570 mm2 508.64 1Ф20/20cm = 1570 mm2 781.40 1Ф20/20cm = 1570 mm2 508.64 1Ф20/20cm = 1570 mm2

31/1319 533.09 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 533.09 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1320 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1321 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1322 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1323 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1324 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1325 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1326 0.25 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.25 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1327 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1328 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1329 621.66 1Ф20/20cm = 1570 mm2 38.72 1Ф20/20cm = 1570 mm2 621.66 1Ф20/20cm = 1570 mm2 38.72 1Ф20/20cm = 1570 mm2

31/1330 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1331 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1332 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1333 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1334 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1335 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1336 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1337 558.85 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 558.85 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1338 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1339 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1340 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2
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31/1341 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1342 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1343 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1344 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1345 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1346 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1347 587.44 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 587.44 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1348 683.70 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 683.70 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1349 616.98 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 616.98 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1350 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1351 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1352 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1353 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1354 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1355 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1356 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1357 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1358 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1359 521.30 1Ф20/20cm = 1570 mm2 15.31 1Ф20/20cm = 1570 mm2 521.30 1Ф20/20cm = 1570 mm2 15.31 1Ф20/20cm = 1570 mm2

31/1360 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1361 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1362 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1363 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1364 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1365 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1366 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1367 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1368 504.46 1Ф20/20cm = 1570 mm2 29.04 1Ф20/20cm = 1570 mm2 504.46 1Ф20/20cm = 1570 mm2 29.04 1Ф20/20cm = 1570 mm2

31/1369 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1370 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1371 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1372 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1373 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1374 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1375 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1376 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1377 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1378 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1379 500.00 1Ф20/20cm = 1570 mm2 29.84 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 29.84 1Ф20/20cm = 1570 mm2

31/1380 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1381 500.00 1Ф20/20cm = 1570 mm2 95.86 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 95.86 1Ф20/20cm = 1570 mm2

31/1382 500.00 1Ф20/20cm = 1570 mm2 21.67 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 21.67 1Ф20/20cm = 1570 mm2

31/1383 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1384 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1385 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1386 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1387 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1388 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1389 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1390 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1391 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1392 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1393 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1394 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1395 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1396 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1397 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1398 500.00 1Ф20/20cm = 1570 mm2 11.16 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 11.16 1Ф20/20cm = 1570 mm2

31/1399 500.00 1Ф20/20cm = 1570 mm2 23.67 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 23.67 1Ф20/20cm = 1570 mm2

31/1400 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1401 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1402 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1403 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1404 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1405 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1406 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1407 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1408 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1409 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1410 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1411 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1412 500.00 1Ф20/20cm = 1570 mm2 4.45 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 4.45 1Ф20/20cm = 1570 mm2

31/1413 257.34 1Ф20/20cm = 1570 mm2 72.77 1Ф20/20cm = 1570 mm2 257.34 1Ф20/20cm = 1570 mm2 72.77 1Ф20/20cm = 1570 mm2

31/1414 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1415 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1416 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1417 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1418 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1419 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1420 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1421 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1422 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1423 153.22 1Ф20/20cm = 1570 mm2 47.94 1Ф20/20cm = 1570 mm2 153.22 1Ф20/20cm = 1570 mm2 47.94 1Ф20/20cm = 1570 mm2

31/1424 100.21 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 100.21 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1425 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1426 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1427 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1428 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1429 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1430 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1431 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2
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31/1432 48.23 1Ф20/20cm = 1570 mm2 19.51 1Ф20/20cm = 1570 mm2 48.23 1Ф20/20cm = 1570 mm2 19.51 1Ф20/20cm = 1570 mm2

31/1433 26.52 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 26.52 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1434 28.83 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 28.83 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1435 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1436 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1437 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1438 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1439 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1440 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1441 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1442 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1443 195.08 1Ф20/20cm = 1570 mm2 47.48 1Ф20/20cm = 1570 mm2 195.08 1Ф20/20cm = 1570 mm2 47.48 1Ф20/20cm = 1570 mm2

31/1444 280.42 1Ф20/20cm = 1570 mm2 169.46 1Ф20/20cm = 1570 mm2 280.42 1Ф20/20cm = 1570 mm2 169.46 1Ф20/20cm = 1570 mm2

31/1445 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1446 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1447 1.69 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 1.69 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1448 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1449 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1450 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1451 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1452 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1453 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1454 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1455 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1456 162.25 1Ф20/20cm = 1570 mm2 10.54 1Ф20/20cm = 1570 mm2 162.25 1Ф20/20cm = 1570 mm2 10.54 1Ф20/20cm = 1570 mm2

31/1459 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1462 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1467 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1468 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1469 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1470 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1471 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1472 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1473 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1475 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1478 796.22 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 796.22 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1479 502.21 1Ф20/20cm = 1570 mm2 668.06 1Ф20/20cm = 1570 mm2 502.21 1Ф20/20cm = 1570 mm2 668.06 1Ф20/20cm = 1570 mm2

31/1480 500.00 1Ф20/20cm = 1570 mm2 507.68 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 507.68 1Ф20/20cm = 1570 mm2

31/1485 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1486 69.47 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 69.47 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1488 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1490 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1491 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1498 500.00 1Ф20/20cm = 1570 mm2 64.47 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 64.47 1Ф20/20cm = 1570 mm2

31/1500 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1501 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1502 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1503 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1508 137.95 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 137.95 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1509 152.98 1Ф20/20cm = 1570 mm2 56.84 1Ф20/20cm = 1570 mm2 152.98 1Ф20/20cm = 1570 mm2 56.84 1Ф20/20cm = 1570 mm2

31/1510 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1511 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1512 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1514 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1516 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1517 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1518 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1519 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1520 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1521 383.58 1Ф20/20cm = 1570 mm2 268.88 1Ф20/20cm = 1570 mm2 383.58 1Ф20/20cm = 1570 mm2 268.88 1Ф20/20cm = 1570 mm2

31/1523 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1526 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1527 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1528 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1534 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1535 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1536 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1537 560.12 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 560.12 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1538 1303.82 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1303.82 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1539 835.86 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 835.86 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1542 980.85 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 980.85 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1543 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1544 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1547 773.28 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 773.28 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1548 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1550 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1553 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1555 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1556 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1559 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1567 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1573 0.0 1Ф20/20cm = 1570 mm2 30.12 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 30.12 1Ф20/20cm = 1570 mm2

31/1574 9.20 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 9.20 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1575 20.35 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 20.35 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1580 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1581 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1582 1274.51 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 1274.51 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2

31/1583 536.68 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 536.68 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1584 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1585 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1590 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1591 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1592 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 500.00 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1593 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2 0.0 1Ф20/20cm = 1570 mm2

31/1594 82.71 1Ф20/20cm = 1570 mm2 8.23 1Ф20/20cm = 1570 mm2 82.71 1Ф20/20cm = 1570 mm2 8.23 1Ф20/20cm = 1570 mm2
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9 VERIFICHE STRUTTURALI RAMPE SCALE 

9.1 CONDIZIONI E COMBINAZIONI DI CARICO 

Condizioni di carico 
 
1 DL1 DL1 Permanenti Nonlinear Static 

2 DL2 DL2 Perm.Non-str. Nonlinear Static 

3 LL1 Variabile Categoria C Nonlinear Static 

4 SN1 Neve snow Nonlinear Static 

5 WIND1 Vento1 Vento Nonlinear Static 

6 WIND2 Vento2 Vento Nonlinear Static 

7 DL3 Spinta Terreno X- Perm.Non-str. Nonlinear Static 

8 DL4 Spinta Terreno Y- Perm.Non-str. Nonlinear Static 

9 DL5 Spinta Terreno X+ Perm.Non-str. Nonlinear Static 

10 DL6 Spinta Terreno Y+ Perm.Non-str. Nonlinear Static 

11 SIS1 Sisma1 Sismiche SLU Nonlinear Static 

12 SIS2 Sisma2 Sismiche SLU Nonlinear Static 

13 11 SLU1 snow Nonlin. Combination 

14 10 SLU2 Vento Nonlin. Combination 

15 9 QP1 Permanenti Nonlin. Combination 

16 8 SLV1 Sismiche SLU Nonlin. Combination 

17 7 SLV2 Sismiche SLU Nonlin. Combination 

18 6 SLD1 Sismiche SLE Nonlin. Combination 

19 5 SLD2 Sismiche SLE Nonlin. Combination 

20 4 RARA1 snow Nonlin. Combination 

21 3 RARA2 Vento Nonlin. Combination 

22 2 FERQ1 snow Nonlin. Combination 

23 1 FREQ2 Vento Nonlin. Combination 

 
Combinazioni di carico 
13 SLU1 Nonlin. Combination SLU snow 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

14 SLU2 Nonlin. Combination SLU Vento 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

15 QP1 Nonlin. Combination SLE:QPR Permanenti (1+2+3+7+8+9+10)*1.00 

16 SLV1 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

17 SLV2 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+12+9+10)*1.00+11*0.30+3*0.60 

18 SLD1 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

19 SLD2 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+12+9+10)*1.00+3*0.60+11*0.30 

20 RARA1 Nonlin. Combination SLE:CHR snow (1+2+3+4+5+6+7+8+9+10)*1.00 

21 RARA2 Nonlin. Combination SLE:CHR Vento (1+2+3+4+5+6+7+8+9+10)*1.00 

22 FERQ1 Nonlin. Combination SLE:FRE snow (1+2+3+4+5+6+7+8+9+10)*1.00 

23 FREQ2 Nonlin. Combination SLE:FRE Vento (1+2+3+4+5+6+7+8+9+10)*1.00 
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9.2 DIAGRAMMI DI SOLLECITAZIONE 

Si riportano di seguito i diagrammi delle sollecitazioni della rampa più sollecitata. 

 

 

FIGURA 30: MOMENTO FLETTENTE XX INVILUPPO SLU/SLV 

 

 

FIGURA 31: MOMENTO FLETTENTE YY INVILUPPO SLU/SLV 
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FIGURA 32: TAGLIO XX INVILUPPO SLU/SLV 

 

 

FIGURA 33: TAGLIO YY INVILUPPO SLU/SLV 
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FIGURA 34: MOMENTO FLETTENTE XX INVILUPPO RARA 

 

 

FIGURA 35: MOMENTO FLETTENTE YY INVILUPPO RARA 
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FIGURA 36: MOMENTO FLETTENTE XX INVILUPPO FREQUENTE 

 

 

FIGURA 37: MOMENTO FLETTENTE YY INVILUPPO FREQUENTE 
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FIGURA 38: MOMENTO FLETTENTE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 39: MOMENTO FLETTENTE YY INVILUPPO QUASI PERMANENTE 
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FIGURA 40: SFORZO NORMALE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 41: SFORZO NORMALE YY INVILUPPO QUASI PERMANENTE 
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9.3 TABULATI DI VERIFICA 

Si riporta di seguito la verifica dell’armatura prevista per la rampa più sollecitata – si considera la 

stessa armatura per le altre rampe. Si intende con (+) l’armatura superiore e con (-) l’armatura 

inferiore. Si precisa che alcuni valori di armatura sono elevatissimi poiché sono dovuti a degli effetti 

locali, come riportano le immagini seguenti, perciò sono trascurabili. 

 

 

FIGURA 42: NUMERAZIONE NODI RAMPA SCALE 

 



 

 

Pagina 50 di 66 

USCITE DI SICUREZZA - RELAZIONE DI CALCOLO  

 
 

 
 



 

 

Pagina 51 di 66 

USCITE DI SICUREZZA - RELAZIONE DI CALCOLO  

 
 

 



 

 

Pagina 52 di 66 

USCITE DI SICUREZZA - RELAZIONE DI CALCOLO  

 

 

 

Panel/Node (-) Ax main (mm2/m) Provided Reinforcement (-) Ay perpendicular (mm2/m) Provided Reinforcement (+) Ax main (mm2/m) Provided Reinforcement (+) Ay perpendicular (mm2/m) Provided Reinforcement

2/285 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 2566.36 12Ф10 = 942 mm2 1993.04 12Ф10 = 942 mm2

2/286 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 5.63 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/297 441.57 12Ф16 = 2412 mm2 540.84 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/298 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/323 1844.92 12Ф16 = 2412 mm2 1523.71 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/345 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/346 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/614 679.51 12Ф16 = 2412 mm2 734.68 12Ф10 = 942 mm2 358.59 12Ф10 = 942 mm2 185.36 12Ф10 = 942 mm2

2/615 139.50 12Ф16 = 2412 mm2 506.26 12Ф10 = 942 mm2 613.43 12Ф10 = 942 mm2 147.35 12Ф10 = 942 mm2

2/618 292.53 12Ф16 = 2412 mm2 515.69 12Ф10 = 942 mm2 584.00 12Ф10 = 942 mm2 246.34 12Ф10 = 942 mm2

2/639 1186.40 12Ф16 = 2412 mm2 888.75 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/640 1410.29 12Ф16 = 2412 mm2 971.81 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/641 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/1085 0.0 12Ф16 = 2412 mm2 39.71 12Ф10 = 942 mm2 460.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/1088 0.0 12Ф16 = 2412 mm2 9.52 12Ф10 = 942 mm2 518.13 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/1096 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 474.47 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/1097 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/1099 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 482.04 12Ф10 = 942 mm2

2/1105 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 490.60 12Ф10 = 942 mm2

2/1136 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 459.20 12Ф10 = 942 mm2 685.83 12Ф10 = 942 mm2

2/1145 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 649.42 12Ф10 = 942 mm2

2/1478 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 778.59 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/1479 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 1238.08 12Ф10 = 942 mm2 669.62 12Ф10 = 942 mm2

2/1480 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 1559.72 12Ф10 = 942 mm2 1024.84 12Ф10 = 942 mm2

2/2316 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2317 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2318 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2319 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/2320 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2321 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/2322 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2323 0.0 12Ф16 = 2412 mm2 24.28 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/2324 0.0 12Ф16 = 2412 mm2 23.90 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/2325 0.0 12Ф16 = 2412 mm2 29.42 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

2/2326 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2327 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 85.59 12Ф10 = 942 mm2 38.52 12Ф10 = 942 mm2

2/2328 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2329 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2330 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2335 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

2/2352 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 863.48 12Ф10 = 942 mm2 656.38 12Ф10 = 942 mm2

9/213 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 447.01 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/214 2488.01 12Ф16 = 2412 mm2 1044.52 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/215 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/216 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/217 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 2253.62 12Ф10 = 942 mm2 1193.00 12Ф10 = 942 mm2

9/218 1568.65 12Ф16 = 2412 mm2 604.18 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/219 888.09 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/220 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/221 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/222 484.86 12Ф16 = 2412 mm2 445.88 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/223 441.57 12Ф16 = 2412 mm2 635.93 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/224 441.57 12Ф16 = 2412 mm2 631.10 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/225 441.57 12Ф16 = 2412 mm2 464.66 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/226 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 974.76 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/227 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 1290.22 12Ф10 = 942 mm2 623.43 12Ф10 = 942 mm2

9/228 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 1639.54 12Ф10 = 942 mm2 863.16 12Ф10 = 942 mm2

9/229 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/230 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/231 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/232 441.57 12Ф16 = 2412 mm2 530.89 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/233 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 479.08 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/234 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/235 118.82 12Ф16 = 2412 mm2 31.64 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/236 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/237 441.57 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/238 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/239 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/240 441.57 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/241 441.57 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/242 441.57 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/243 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/244 0.0 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 441.57 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

9/245 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 7.73 12Ф10 = 942 mm2 28.59 12Ф10 = 942 mm2

9/246 441.57 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

9/247 441.57 12Ф16 = 2412 mm2 421.50 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 421.50 12Ф10 = 942 mm2

16/213 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 881.07 12Ф10 = 942 mm2 705.98 12Ф10 = 942 mm2

16/231 3.41 12Ф16 = 2412 mm2 326.30 12Ф10 = 942 mm2 406.30 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/232 257.58 12Ф16 = 2412 mm2 1027.14 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/286 257.58 12Ф16 = 2412 mm2 420.21 12Ф10 = 942 mm2 9.53 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/337 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/338 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 14.81 12Ф10 = 942 mm2

16/339 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 5.48 12Ф10 = 942 mm2

16/340 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.65 12Ф10 = 942 mm2

16/341 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.23 12Ф10 = 942 mm2

16/342 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/343 257.58 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/344 0.0 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/345 0.0 12Ф16 = 2412 mm2 371.49 12Ф10 = 942 mm2 354.63 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/346 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 847.58 12Ф10 = 942 mm2 517.56 12Ф10 = 942 mm2

16/347 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/348 0.0 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/349 257.58 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/350 257.58 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/351 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.49 12Ф10 = 942 mm2

16/352 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/353 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/354 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/355 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/356 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2
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16/357 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/358 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/359 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/360 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/361 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/362 0.0 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/581* 0.0 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/582* 400.25 12Ф16 = 2412 mm2 107.99 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/583* 257.58 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/584* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.97 12Ф10 = 942 mm2

16/585* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.73 12Ф10 = 942 mm2

16/586* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/588* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/590* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2

16/591* 257.58 12Ф16 = 2412 mm2 0.0 12Ф10 = 942 mm2 257.58 12Ф10 = 942 mm2 237.51 12Ф10 = 942 mm2

16/594* 257.58 12Ф16 = 2412 mm2 237.51 12Ф10 = 942 mm2 0.0 12Ф10 = 942 mm2 4.49 12Ф10 = 942 mm2
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10 VERIFICHE STRUTTURALI SOLETTA COPERTURA 

10.1 CONDIZIONI E COMBINAZIONI DI CARICO 

Condizioni di carico 
 
1 DL1 DL1 Permanenti Nonlinear Static 

2 DL2 DL2 Perm.Non-str. Nonlinear Static 

3 LL1 Variabile Categoria C Nonlinear Static 

4 SN1 Neve snow Nonlinear Static 

5 WIND1 Vento1 Vento Nonlinear Static 

6 WIND2 Vento2 Vento Nonlinear Static 

7 DL3 Spinta Terreno X- Perm.Non-str. Nonlinear Static 

8 DL4 Spinta Terreno Y- Perm.Non-str. Nonlinear Static 

9 DL5 Spinta Terreno X+ Perm.Non-str. Nonlinear Static 

10 DL6 Spinta Terreno Y+ Perm.Non-str. Nonlinear Static 

11 SIS1 Sisma1 Sismiche SLU Nonlinear Static 

12 SIS2 Sisma2 Sismiche SLU Nonlinear Static 

13 11 SLU1 snow Nonlin. Combination 

14 10 SLU2 Vento Nonlin. Combination 

15 9 QP1 Permanenti Nonlin. Combination 

16 8 SLV1 Sismiche SLU Nonlin. Combination 

17 7 SLV2 Sismiche SLU Nonlin. Combination 

18 6 SLD1 Sismiche SLE Nonlin. Combination 

19 5 SLD2 Sismiche SLE Nonlin. Combination 

20 4 RARA1 snow Nonlin. Combination 

21 3 RARA2 Vento Nonlin. Combination 

22 2 FERQ1 snow Nonlin. Combination 

23 1 FREQ2 Vento Nonlin. Combination 

 
Combinazioni di carico 
 
13 SLU1 Nonlin. Combination SLU snow 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

14 SLU2 Nonlin. Combination SLU Vento 1*1.30+(2+3+4+5+6+7+8)*1.50+(9+10)*1.00 

15 QP1 Nonlin. Combination SLE:QPR Permanenti (1+2+3+7+8+9+10)*1.00 

16 SLV1 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

17 SLV2 Nonlin. Combination SLU Sismiche SLU (1+2+7+8+12+9+10)*1.00+11*0.30+3*0.60 

18 SLD1 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+11+9+10)*1.00+12*0.30+3*0.60 

19 SLD2 Nonlin. Combination SLU Sismiche SLE (1+2+7+8+12+9+10)*1.00+3*0.60+11*0.30 

20 RARA1 Nonlin. Combination SLE:CHR snow (1+2+3+4+5+6+7+8+9+10)*1.00 

21 RARA2 Nonlin. Combination SLE:CHR Vento (1+2+3+4+5+6+7+8+9+10)*1.00 

22 FERQ1 Nonlin. Combination SLE:FRE snow (1+2+3+4+5+6+7+8+9+10)*1.00 

23 FREQ2 Nonlin. Combination SLE:FRE Vento (1+2+3+4+5+6+7+8+9+10)*1.00 
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10.2 DIAGRAMMI DI SOLLECITAZIONE 

Si riportano di seguito i diagrammi delle sollecitazioni della soletta. 

 

 

FIGURA 43: MOMENTO FLETTENTE XX INVILUPPO SLU/SLV 

 

 

FIGURA 44: MOMENTO FLETTENTE YY INVILUPPO SLU/SLV 
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FIGURA 45: TAGLIO XX INVILUPPO SLU/SLV 

 

 

FIGURA 46: TAGLIO YY INVILUPPO SLU/SLV 
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FIGURA 47: MOMENTO FLETTENTE XX INVILUPPO RARA 

 

 

FIGURA 48: MOMENTO FLETTENTE YY INVILUPPO RARA 
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FIGURA 49: MOMENTO FLETTENTE XX INVILUPPO FREQUENTE 

 

 

FIGURA 50: MOMENTO FLETTENTE YY INVILUPPO FREQUENTE 
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FIGURA 51: MOMENTO FLETTENTE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 52: MOMENTO FLETTENTE YY INVILUPPO QUASI PERMANENTE 
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FIGURA 53: SFORZO NORMALE XX INVILUPPO QUASI PERMANENTE 

 

 

FIGURA 54: SFORZO NORMALE YY INVILUPPO QUASI PERMANENTE 
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10.3 TABULATI DI VERIFICA 

Si riporta di seguito la verifica dell’armatura prevista per la soletta. Si intende con (+) l’armatura 

superiore e con (-) l’armatura inferiore. 

 

FIGURA 55: NUMERAZIONE NODI SOLETTA DI COPERTURA 
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Panel/Node (-) Ax main (mm2/m) Provided Reinforcement (-) Ay perpendicular (mm2/m) Provided Reinforcement (+) Ax main (mm2/m) Provided Reinforcement (+) Ay perpendicular (mm2/m) Provided Reinforcement

5/4 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/5 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/6 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/130 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/131 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 6.13 1Ф12/20cm = 565 mm2/m 20.76 1Ф12/20cm = 565 mm2/m

5/138 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/154 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/155 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/156 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/157 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/158 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/161 17.28 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/162 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/163 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/165 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/175 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1711 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1712 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 24.20 1Ф12/20cm = 565 mm2/m 35.48 1Ф12/20cm = 565 mm2/m

5/1727 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1728 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1729 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1730 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1731 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1732 62.06 1Ф12/20cm = 565 mm2/m 30.29 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1733 49.73 1Ф12/20cm = 565 mm2/m 34.92 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1734 21.41 1Ф12/20cm = 565 mm2/m 18.44 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1735 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1736 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1737 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1738 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1739 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1740 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1741 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1742 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1743 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1744 20.21 1Ф12/20cm = 565 mm2/m 3.58 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1745 24.25 1Ф12/20cm = 565 mm2/m 21.30 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1746 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1747 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1748 0.0 1Ф12/20cm = 565 mm2/m 2.50 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1749 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1750 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1751 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 24.39 1Ф12/20cm = 565 mm2/m 13.35 1Ф12/20cm = 565 mm2/m
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5/1752 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 1.32 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1753 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1754 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 16.54 1Ф12/20cm = 565 mm2/m 1.14 1Ф12/20cm = 565 mm2/m

5/1755 23.03 1Ф12/20cm = 565 mm2/m 11.34 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1756 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 12.79 1Ф12/20cm = 565 mm2/m 8.44 1Ф12/20cm = 565 mm2/m

5/1757 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1758 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1759 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1760 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1761 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 4.92 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1762 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1763 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1764 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1765 1.23 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1766 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1767 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1768 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1769 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1770 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1771 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1772 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1773 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1774 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1775 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1776 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1777 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1778 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1779 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1780 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1781 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 2.03 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1782 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1783 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1784 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1785 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1786 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1787 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1788 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1789 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1790 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1791 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1792 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1793 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1794 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1795 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1796 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1797 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1798 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1799 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1800 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1801 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1802 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1803 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1804 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1805 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1806 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1807 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1808 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1809 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1810 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1811 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1812 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1813 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1814 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1815 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1816 25.85 1Ф12/20cm = 565 mm2/m 24.95 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m

5/1817 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1818 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m

5/1819 257.58 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m 16.80 1Ф12/20cm = 565 mm2/m 2.47 1Ф12/20cm = 565 mm2/m

5/1820 257.58 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 0.0 1Ф12/20cm = 565 mm2/m 237.51 1Ф12/20cm = 565 mm2/m
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11 VERIFICHE GEOTECNICHE 

11.1 DESCRIZIONE DEL METODO DI CALCOLO 

Il calcolo della capacità portante viene eseguito secondo la formula trinomia, considerando 

separatamente i contributi dovuti alla coesione, al sovraccarico laterale ed al peso del terreno.  

Per le verifiche in condizioni drenate, si utilizzano i coefficienti di capacità portante Nq (Prandtl, 

1921), Nc (Reissner, 1924), N  (Vesic, 1973), i coefficienti correttivi dovuti alla forma della 

fondazione (s, Meyerhof, 1951 e 1963), all'approfondimento (d, Brinch Hansen, 1970), 

all'inclinazione del carico (i, Vesic, 1973), all'inclinazione del piano di posa (b, Vesic, 1973), 

all'inclinazione del piano campagna (g, Vesic, 1973), e all'azione sismica (h - Maugeri e Novità, 

2004). 

Nel caso di terreno eterogeneo (litologie differenti, presenza di falda), i parametri meccanici 

utilizzati nel calcolo sono ottenuti come media ponderata dei valori rinvenuti all'interno del cuneo di 

rottura. 

La resistenza a scorrimento, viene ottenuta sommando i contributi del carico normale al piano di 

posa moltiplicato per il coefficiente d'attrito, e dell'area del piano di posa (eventualmente ridotta per 

carico verticale eccentrico) per l'adesione fondazione-terreno. In condizioni drenate, l'attrito 

fondazione terreno è assunto pari all'angolo di resistenza al taglio del terreno moltiplicato per il 

coefficiente 0.75, l'adesione fondazione-terreno è trascurata (assunta pari a 0). Si considera il 

contributo della pressione del terreno a lato della fondazione. La resistenza laterale del terreno è 

assunta pari alla resistenza passiva disponibile moltiplicata per 0.50. 

 

11.2 DESCRIZIONE DELLA FONDAZIONE 

La fondazione ha un piano di posa rettangolare con una lunghezza di 8.20 [m] e una larghezza di 

3.70 [m]. Il piano di posa è orizzontale. 

 

11.3 DESCRIZIONE DEL TERRENO 

La stratigrafia è omogenea, presenta un solo strato 

n. nome zi [cm] zf [cm] d [kN/m3] t [kN/m3] c' [daN/cm2] ' [°] 

1 Depositi Morenici 0 -10000 21.00 21.00 0 34 

La stratigrafia non contiene una falda 
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11.4 CAPACITÀ PORTANTE 

La seguente tabella riporta la verifica della capacità portante considerando le risultanti delle 

sollecitazioni al piano di posa. 

 

 
 

qlim 11238,76 [kPa]

B 3,70 [m] Nγ Nc Nq Nlim 18068,91 [kN/m]

L 8,20 [m] 41,06 42,16 29,44

OK

Φ 34 [°]

γ 21 [kN/m3] sγ sc sq

Φd 34 [°] 1,157 1,314 1,157

c 0 [kPa]

N 5410 [kN] iγ ic iq

Mx 64 [kN.m] 1,00 1,00 1,00

ex 0,01183 [m] m 1,689

My 6 [kN.m]

ey 0,001109 [m]

LR 8,18 [m]

BR 3,70 [m] bγ bc bq

q 275,73 [kN/m] 1,00 1,00 1,00

D 13,13 [m] α 0 [°]

γR 2,30

γΦ 1,00 gγ gc gq

1,00 1,00 1,00

ω 0 [°]

Verifica (N<Nlim)

Coefficienti correttivi b

Coefficienti correttivi g

Calcolo Capacità Portante (Brinch-Hansen)

Dimensioni della fondazione

Caratteristiche del terreno

Carichi fondazione

Coefficienti di capacità portante

Coefficienti di forma

Coefficienti correttivi i

Coefficienti parziali




